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1. Introduction
Heyne Tillett Steel Limited has been appointed by 
Channing Junior School to consider the construction 
aspects and impact of the proposed subterranean 
development, in support of a planning application to 
the London Borough of Camden (LBC). The proposed 
development includes the construction of a standalone 
single storey basement to provide changing rooms and 
ancillary spaces in the southern end of the site and a 
further single storey basement which extends beneath 
the existing building to provide additional classrooms 
and a drama studio.

This Basement Impact Assessment (BIA) has been 
prepared by Heyne Tillett Steel in conjunction with 
GEA and in line with the Camden Planning Guidance 
CPG4 - Basement and Lightwells, along with section 
DP27 - Basement and Lightwells of Camden’s 
Development Policies 2015 and supplementary 
reference documentation within these documents. 
This report provides specific details of each stage of 
the basement impact process as well as information 
on excavation, temporary works and construction 
techniques, including details of the potential impact 
of the subterranean development on the existing and 
neighbouring structures, based on the specific site 
characteristics, geology and hydrogeology.

In support of the BIA, a Geotechnical Report has been 
prepared by Geotechnical and Environment Associates 
Ltd (GEA). This is contained within Appendix D. GEA’s 
report considers the geotechnical, hydrological and 
hydrogeological aspects of the structural scheme. 
It also summarises the 5 stages required for any BIA 
within Camden, these being Screening, Scoping, Site 
Investigation and Study, Basement Impact Assessment 
and Review and Decision Making. A report into the 
expected Ground Movement is also included within 
their report.

This structural engineering and geotechnical report has 
been organised in a format and sequence which best 
follows the previously highlighted 5 stages of any BIA 
in Camden, along with the engineering matters being 
discussed. A summary of each stage is given below 
including a corresponding reference location within the 
report.

Camden CPG4 Stages

The remainder of this document will discuss the existing 
conditions on site along with proposals in line with GEA’s 
report and includes the previous highlighted sections 
above.

Site Location Plan

Archive Photographs - Fairseat House, North East and South West Elevations c.1911
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2 Existing Conditions
2.1 The Site

The site is triangular on plan, measuring approximately 
123m x 158m x 122m as the crow flies, and is located just 
south of Highgate High Street in the London Borough of 
Camden.

The site topography slopes from the entrance on 
Highgate High Street down towards the surrounding 
Waterlow Park in both easterly and southerly directions.

The site is essentially split into three levels ranging from 
approximately 118m AOD to 111m AOD. The ground floor 
level of the school is located at approximately 117m 
AOD, the lower ground floor and playground levels 
are at approximately 114.27m AOD to 113.59m AOD and 
the tennis courts are located on the lowest level at 
approximately 110.40m AOD. The site slopes generally 
from north to south over a distance of approximately 
106m, with an overall slope angle of 10 degrees. The site 
also slopes from west to east at a similar angle of 10 
degrees over a distance of approximately 110m.

The school is set within extensive landscaped grounds. 
Tennis courts, a temporary building used for sports 
facilities and a number of portacabins occupy the 
southern end of the site. A relatively steep grass bank 
is located just north of the tennis courts. A tarmac 
playground area is located just south of the main school 
building and an access road is located along the western 
elevation of the main school building leading from the 
entrance on Highgate High Street to the eastern corner 
of the site, where a car park is situated.

A masonry retaining wall separates an existing terrace 
area at ground floor level from the landscaped gardens 
and playground areas along the eastern elevation of 
the main school building. A masonry wall also forms the 
northern boundary of the site, separating the school 
from Highgate High Street.

A number of trees are located within the landscaped 
gardens. The significance of these trees and their 
associated root protection zones is discussed within 
the Arboricultural Impact Assessment Report. This is 
contained within Appendix H.

2.2 Existing Building

The main school building is located in the northern 
end of the site, just south of Highgate High Street. 
The original building, also known as ‘Fairseat House’, 
is believed to have been constructed during the 1870s 
and was partially demolished in the early 1900s to allow 
for the widening of Highgate High Street / Highgate Hill. 
The building was partially reconstructed as required; 
the interface between the original structure and this 
later addition is clearly visible on site due to the colour 
variation between construction materials.

A detached rectangular shaped building, referred to 
as the stable block, is located to the west of the main 
school building. This 2 storey structure appears to be of 
loadbearing masonry construction but is excluded from 
the proposed development.

The main school building comprises 3 storeys overlying 
a single storey basement (lower ground floor), which 
only occupies approximately half the footprint of the 
building above. Due to the site topography, a level 
threshold exists at the interface between the single 
storey basement and the playground at the rear.

The existing structure comprises a series of loadbearing 
solid masonry walls supporting timber joists with 
lath and plaster ceilings typically. Ground floor slabs 
appear to be of ground bearing concrete construction 
or suspended timber joists spanning between solid 
masonry sleeper walls. The existing structure appears 
to be in reasonable condition where inspected.

Lateral stability appears to be provided by a combination 
of the main external masonry walls and internal spine 
walls in combination with the diaphragm action of the 
floor structures.

A series of structural alterations have been undertaken 
over the course of the building’s life, however the 
full extent of these is unknown. A number of steel 
downstand beams were exposed during the intrusive 
investigations. These are believed to have been installed 
for various reasons including the following:-

•	 To allow for the demolition of existing internal 
loadbearing masonry walls 

•	 To allow for the demolition of existing masonry 
chimneys

•	 To resupport timber floor structures that were 
locally demolished and reinstated due to poor 
condition

Our knowledge of the existing structure is based on 
visual site inspections and limited intrusive investigations 
due to access and programme constraints. A series of 
intrusive investigations will be required in the next stage 
of design to verify the existing structure in specific 
locations once the school is vacant.

Isometric View of Existing Structure looking North

View of South West Elevation and Feature Stair View of Existing Masonry Retaining Wall, East Elevation
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Groundwater levels are discussed in detail in section 
2.6. In summary, groundwater was encountered at 
approximately 4-5m below ground level close to the 
base of the Bagshot Formation. This was verified in all 
investigation locations.

Please refer to GEA’s report in Appendix D for more 
details including borehole and trial pit logs.

2.4 Existing Foundations

Existing loadbearing masonry walls appear to be 
founded on corbelled footings overlying concrete strip 
footings of varying depths. The concrete strip footings 
bear onto the firm silty sandy Bagshot Formation layer 
of the ground strata typically.

These investigations were required to determine the 
existing subsoil conditions and associated groundwater 
levels. A summary of the typical ground conditions are 
as follows:-

0.0 - 0.32 / 2.90m bgl Made Ground / Topsoil 
Brown clayey gravelly sand,  
brown silty sandy clay or dark 
greyish 	brown sandy gravel 
with extraneous fragments of 
brick, concrete and ash

0.32 / 2.90 - 3.25/ 
5.60m bgl

Bagshot Formation
Sand with varying quantities 
of flint gravel, rare cobbles 
with rare pockets of grey clay 	
to reddish brown medium to 	
course 	with fragments of 
cemented sandstone and 	
rounded flited 	 gravel

3.25 / 5.60 - 11.55 
/ 12.20m bgl

Claygate Member 
Light brown silty fine sand 	
to soft or firm brown mottled 
pale grey and orange-brown 	
silty clay	

11.55 / 12.20 to 
17.45m bgl

Claygate Member 
Stiff high strength dark grey 
silty clay

A series of trial pits were also undertaken at lower 
ground and ground floors respectively to establish 
the construction details of existing footings and their 
founding levels.

2.3 Existing Ground Conditions

A geotechnical desktop study and a full suite of site 
investigations have been undertaken by GEA to form the 
basis of their BIA. The scope of investigations included 
the following:-

•	 3 no. cable percussion boreholes, 2 no. to 
depths of 12.00m and 1 no. advanced to a depth 
of 17.45m

•	 4 no. open-drive sampler boreholes, advanced 
to a maximum depth of 6.00m, by means of a 
Premier rig to provide additional coverage of the 
site

•	 5 no. window sampler boreholes advanced to 
a maximum depth of 3.50m, using hand held 
equipment in less accessible areas

•	 Installation of 6 no. groundwater monitoring 
standpipes to depths of between 3.00m and 
8.00m, and subsequent groundwater monitoring 
visits

•	 Falling head tests carried out in 2 no. standpipes 
to determine the permeability of the underlying 
natural soils

•	 9 no. hand dug trial pits excavated to depth of 
between 0.50m and 1.30m to determine the 
configuration of the foundations of the existing 
building and retaining wall

•	 Laboratory testing of selected soil samples for 
geotechnical purposes and for the presence of 
contamination

Site Photographs - Trial Pits, Main School Building Borehole Logs
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2.5 Existing Drainage

A Thames Water asset location search indicates that 
the site is served by a combined sewer, which runs in a 
southerly direction beneath Highgate High Street.

A below ground drainage CCTV survey has also been 
carried out by Spaflow and indicates that there are 2 
no. separate below ground drainage systems on site, 
which discharge into the combined sewer from separate 
outfalls. Both systems are combined as they receive 
connections from foul and surface water drainage and 
comprise of a combination of gravity fed and pumped 
drainage to serve the lower ground floor.

All rainwater drainage from the temporary sports hall 
and associated buildings discharges to the ground.

The drainage systems on site were comparatively 
limited given that a majority of the surface area drains 
off downhill onto the sports field.

Please refer to Appendices E and F for more details 
including the below ground drainage CCTV survey 
report by Spaflow.

2.6 Existing Hydrology and Hydrogeology

GEA have undertaken an assessment of the existing site 
hydrogeology, which is summarised as follows:-

Both the Bagshot Formation and Claygate Member are 
classified as a Secondary ‘A’ Aquifers meaning they have 
permeable layers capable of supporting water supplies 
at a local rather than strategic scale, and in some cases 
forming an important source of base flow to rivers as 
defined by the Environment Agency (EA). The London 
Clay Formation is classified as unproductive strata 
with soils that have a low permeability and negligible 
significance to local water supply, as defined by the EA.

The site is not located within a designated Groundwater 
Source Protection Zone (SPZs) and there are no 
Environment Agency registered water abstraction 
points within 1km of the site. The nearest surface 
water feature is Upper Pond within Waterlow Park, 
located close to the southern boundary of the school 
grounds, at a level of between 111m AOD to 110m AOD. 
Another pond is located in the park known as Middle 
Pond located at an elevation of between 96m AOD and 
91m AOD. A third pond is present in the park, known as 
Lower Pond.

The site lies outside the catchment of the Hampstead 
Heath chain of ponds.

Groundwater is likely to be present within the Bagshot 
Formation and the Claygate Member. Spring lines are 
present at the interface of the Bagshot Formation and 
the Claygate Member, and to a much lesser extent at 
a lower level at the boundary between the Claygate 
Member and the underlying essentially impermeable 
London Clay. These springs have been the source of 
a number of London’s ‘lost rivers’, notably the Fleet, 
Westbourne and Tyburn, which all rose on Hampstead 
Heath.

Reference to the Lost Rivers of London indicates that 
a headwater of the eastern branch of the River Fleet 
flows from springs that rise in Waterlow Park to the 
south of the tennis courts in the park, close to Swain’s 
Lane, located approximately 100m to the southwest of 
the site. The river flows in a south-easterly direction 
from that point.

Groundwater was encountered in the aforementioned 
ground investigation at Channing Upper School during 
drilling within the made ground, Bagshot Formation and 
Claygate Member at depths of between 2.0m and 8.0m.

The increase in hardstanding as a result of the proposals 
is minimal and rain water will be able to infiltrate into 
the ground beneath the site to the extensive areas of 
soft landscaping.

The site is not at risk of flooding from rivers or sea, or by 
reservoirs as defined by the Environment Agency.

2.7 Party Walls

The main school building is detached and therefore 
there are no party walls for consideration.

2.8 Buried Infrastructure

London Underground, Crossrail, Network Rail and Mail 
Rail development maps have been reviewed in terms of 
their proximity to the proposed development. 

These assets are not considered to have any implications 
on the proposed development.

Thames Water  Asset Location Plan
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3. Basement Impact 
Assessment
3.1 Stage 1 - Screening

The London Borough of Camden guidance suggests that 
any development that includes a basement should be 
screened to determine whether or not a full Basement 
Impact Assessment (BIA) is required.

A screening assessment toolkit is included in the ARUP 
document and for the basis of section 3.0 of GEA’s 
report. This forms the basis of the next 3 stages of any 
BIA and continues accordingly.

3.2 Stage 2 - Scoping / Stage 3 - SI and Study

As noted within section 4.1 of GEA’s report, there are a 
number of scoping points that have potential impacts 
and require further assessment by site investigation.

GEA have provided the design of the site investigation 
to correctly assess these scoping points and have 
concluded each point within section 9.0.

To summarise both of these stages, a table containing 
the potential impacts, consequences and conclusions 
of the site investigations is summarised below.

3.3 Stage 4 - Impact Assessment

As noted in the executive summary of their report, the 
conclusions of GEA’s BIA are as follows:

The BIA has not indicated any concerns with regard 
to the effects of the proposed basement on the site 
and surrounding area. It has been concluded that the 
impacts identified can be mitigated by appropriate 
design and standard construction practice. The ground 
movement analysis and building damage assessment have 
indicated that the predicted damage to the adjoining 
and nearby structures would generally be Category 0 
(Negligible), with a limited number of segments of ‘Very 
Slight’ damage. The result falls within acceptable limits, 
although monitoring is recommended to ensure that no 
excessive movements occur that would lead to damage 
in excess of these limits.

Longitudinal Isometric Section through Existing Structure

Existing Structural GA - Lower Ground Floor
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Potential Impact Consequence Site Investigation Conclusions

The site is within 100 m of a pond and spring lines.

The lowest point of the proposed excavation (allowing for any 
drainage and foundation space under the basement floor) is 
close to or lower than, the mean water level in local pond or 
spring line and the pavilion excavation may extend beneath 
the water table.

The pavilion excavation may affect the groundwater flow 
regime.
Flow from a spring if diverted or restricted could affect flow 
elsewhere.
Changes in flow to the ponds could affect water quality.

The proposed 3.10 m deep excavation for the pavilion will have a formation level within the Bagshot 
Formation, close to or below the groundwater table. There is the potential for the pavilion to locally affect 
the groundwater regime and groundwater flows will be diverted around the structure.

The proposed basement development will result in a change 
in the proportion of hard surfaced / paved areas

The proportional increase in hardstanding could potentially 
reduce rates of recharge, reducing groundwater flow to a 
nearby watercourse. The increase could also increase rates of 
runoff, exacerbating flood risk.

The proposed development for the site will marginally increase the amount of hardstanding. Consideration 
may need to be given to permeable paving to mitigate a potential loss of groundwater recharge.

The existing site and surrounding area includes slopes, natural 
or manmade, greater than 7°.

The site is within a wider hillside setting in which the general 
slope is greater than 7°

The proposed development has the potential to alter the 
existing slope profile which may lead to local instabilities. Low 
permeability clay layers within the Bagshot Formation may 
lead to perched water tables which can affect slope stability.

According to the slope angle map produced by Arup as part of the Camden geological, hydrogeological and 
hydrological study, the site is not located within a wider hillside setting in which the general slope is greater 
than 7°.

The proposed basement excavation will cut into a steep bank to the north of the tennis courts.

On the basis of a visual assessment of the site, no evidence of the slopes having suffered from movement 
was found.Further, the site sections indicate that the depth of the new pavilion structure to be 
constructed in the steepest slope will be such that greater stability will be provided by the permanent 
concrete retaining walls through the redevelopment than at present. In the temporary condition the slope 
will be supported with sheet piles.

The proposed excavation for the pavilion is not therefore considered to be a cause for concern regarding 
slope stability issues.

The site is in an area that could be affected by seasonal 
shrinks well where clays are present.

Trees may be felled.

Where foundations are affected by tree roots and clay 
soils are present this could lead to damaging differential 
movement.
Heave of any clay soils resulting in structural damage to the 
buildings.

The site is underlain predominantly by granular soils of the Bagshot Formation and removal of trees is 
unlikely to cause heave of such soils.

The Bagshot Formation is unlikely to be of volume change potential given the sandy nature of the soil, 
confirmed by particle size distribution tests.

Site is within 5 m of a highway or pedestrian right of way. 
Excavation may result in structural damage to the road or 
footway.

The investigation has not indicated any specific problems, such as weak or unstable ground, voids or a high 
water table that would make working within 5 m of public infrastructure particularly problematic at this site. 
The pavilion excavation is located in excess of 5 m from Highgate High Street, but the eastern extension is 
located within 5 m. Careful workmanship will be undertaken to ensure no movements.

This will be modelled in the GMA.

Founding depths relative to neighbours. N/A

The site is currently occupied by a detached building. Where required the foundations of Fairseat House 
will be underpinned to ensure its stability. The ground movement analysis and building damage assessment 
have indicated that the predicted damage to the adjoining and nearby structures would generally be 
Category 0 (Negligible), with a limited number of segments of ‘Very Slight’ damage. The result falls within 
acceptable limits.

The site is underlain by a Secondary ‘A’ Aquifer.

The site is underlain by the Bagshot Formation, which is 
classified as a Secondary ‘A’ Aquifer. This has the potential of 
being able to support local water supplies as well as forming 
an important source of base flow for local rivers. There is the 
potential for the hydrogeological setting to be affected by a 
basement development.

Both the Bagshot Formation and Claygate Member are classified as Secondary ‘A’ Aquifers.
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A number of reinforced concrete upstands are required 
along the eastern elevation of the extension due to the 
sloping site topography. These will act as short retaining 
walls, extending from ground beams spanning between 
pad foundations.

The internal slab at lower ground floor level will be of 
reinforced concrete ground bearing construction. 
The slab will be cast over blinding and well compacted 
hardcore overlying the Bagshot Formation. The Bagshot 
Formation is unlikely to be susceptible to shrink / swell, 
given the predominantly granular nature of the soils 
encountered on site. 

In terms of waterproofing the basement, a cost exercise 
is required to determine the most cost effective first 
layer of waterproofing. The two viable options include 
upgrading the current reinforced concrete with a water 
resistant concrete (WRC) or externally tanking the RC 
retaining wall and pins between their back / external 
face and ground. The internal face of the RC retaining 
wall and pins will be lined with a drained cavity to 
provide a second layer of waterproofing as required for 
a Grade 3 habitable space in accordance with BS 8102.

The ground bearing slab will similarly be of WRC 
construction or externally tanked. The internal drained 
cavity will extend across the footprint of the extension 
and discharge into localised gullies, which will connect 
into the main below ground drainage system.

Isometric View of Proposed Structure looking North Typical RC Underpin Section Detail

4. Proposed Development
4.1 Proposed Development 

The proposed development includes the following 
structural proposals:-
	
•	 Construction of a single storey extension to 

provide a column-free hall / dining room at 
lower ground floor and connection to the south 
elevation of the existing building (Hall / Dining 
Room)

•	 Construction of a single storey extension to 
provide additional classrooms and a drama studio 
at lower ground floor and connection to the east 
elevation of the existing building (East Extension)

•	 Underpinning the existing building walls to allow 
for the construction of the extensions

•	 Localised demolition of existing internal walls and 
perimeter walls at lower ground floor to allow 
for access into the new spaces and associated 
structural works

•	 Construction of a single storey pavilion adjacent 
to the existing tennis courts to provide changing 
rooms (Pavilion)

•	 Play areas are proposed to the roofs of all new 
structures

A set of existing, demolition and proposed structural 
drawings are contained within Appendix C.

4.2 Proposed Substructure

East Extension

This extension will be formed using a combination of 
reinforced concrete retaining walls and underpinning 
existing footings to loadbearing masonry walls. Internal 
walls have been set out to align with the existing 
loadbearing masonry walls above at ground floor 
where possible to allow for sequential underpinning. 
This allows for a more efficient structural solution and 
simpler sequence of construction.

Reinforced concrete underpins will typically be in the 
region of 2.3-2.6m deep, extending from the underside 
of existing concrete strip foundations to the Bagshot 
Formation strata at +113.850m AOD. The allowable 
bearing pressure at this level will be in the region of 
100kN/m2.

The sequence of underpinning is to be undertaken 
in line with Figure 19 from the ARUP Guide ‘Camden 
Geological, Hydrogeological and Hydrological Study’ 
i.e. 1-3-5-2-4 sequence. The underpins will be a 
maximum of 1m wide and are likely to be installed in one 
stage, however this is subject to confirmation by the 
contractor.  

The reinforced concrete retaining wall along the 
northern elevation of this extension will be formed 
using a similar 1-3-5-2-4 sequence but without the 
limitation of maintaining the existing wall lines above. 
The traditional method of forming RC retaining walls 
cannot be undertaken in this location due to the 
existing boundary wall and Highgate High Street beyond. 
The design of this retaining wall will account for the 
surcharge effects from the foundation to this boundary 
wall. Since the level of the foundation is unknown, this 
force will be assumed to act at existing ground level 
in this location +117.000m AOD. This is a conservative 
approach.

Steel columns along the eastern elevation of this 
extension will be founded on pad foundations, 1.5m x 
1.5m x 0.35m deep typically. The pads will bypass the 
made ground / topsoil in this location, bearing directly 
onto the Bagshot Formation.

In one location, an existing loadbearing masonry wall 
at lower ground floor is proposed to be demolished to 
suit the architectural layout. A new steel beam will be 
installed at high level lower ground floor i.e. ground floor 
to support the wall above. This beam will span between 
a new steel column at one end and bear onto a mass 
concrete padstone within an existing masonry pier at 
the other end. The new steel column will be founded 
on a reasonably large 2m deep pad foundation, bearing 
onto the Bagshot Formation at +112.350m AOD. The 
allowable bearing pressure at this level will be in the 
region of 200kN/m2.
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Hall / Dining Room

This extension will be founded on a series of shallow 
pad foundations typically.

Boreholes 1 and 10 were undertaken within the footprint 
of this extension, just south of the main school building. 
Made ground was found to extend to depths of 0.32m 
(+114.18m AOD) and 1.60m (112.54m AOD) respectively. 

The lower ground floor slab will be of reinforced 
concrete suspended construction due to the extent of 
made ground encountered within the footprint of the 
extension. 

For the same reason, pad foundations will be 0.75m 
deep typically, bypassing the made ground / top soil 
and bearing directly onto the Bagshot Formation below. 
Bearing pressures have been limited to 100kN/m2.

As per the east extension, a number of reinforced 
concrete upstands of varying depths are required 
to the perimeter of the extension due to the sloping 
site topography. These will act as short retaining walls, 
extending from ground beams spanning between pad 
foundations.

Although the groundwater table is present close to 
the base of the Bagshot Formation (approximately 
+110.00m AOD), the suspended slab will be externally 
tanked and an internal drained cavity will extend across 
the footprint of the extension as a secondary type of 
protection.

Pavilion

The pavilion structure will comprise a reinforced 
concrete box, with 250mm thick retaining walls to the 
perimeter supporting a suspended reinforced concrete 
flat slab at ground floor level. The suspended slab will 
act as a prop to the walls.

Reinforced concrete retaining walls will typically be 3.4m 
deep, extending from the existing ground level into the 
clayey gravelly sand of the Bagshot Formation strata at 
+110.60m AOD. This level is in fact close to the boundary 
of the Bagshot Formation and Claygate Member. Due to 
the sloping site topography, the retained height at the 
rear of the pavilion (i.e. north) will be greater than that 
at the front. As a result, the retaining walls have been 
checked for sliding.

A 350mm thick reinforced concrete raft foundation 
will occupy the footprint of the pavilion. The raft has 
been designed for heave movement, although this 
is expected to be minimal, and hydrostatic pressures 
associated with the groundwater at this level. The raft 
foundation will impose a bearing pressure of 25kN/
m2. A buoyancy check has been undertaken to verify 
that tension piles are not required to anchor the single 
storey structure.

Given that the formation level of the pavilion will extend 
close to or below the groundwater table, the method 
of construction requires careful consideration. We are 
proposing that steel sheet piles are installed on the 
sides and upslope face of the pavilion to support the 
ground in the temporary condition until the permanent 
reinforced concrete retaining walls are constructed. 
These sheet piles have the added benefit of preventing 
groundwater inflows from perched water tables and 
any infiltrating precipitation.

However, consideration needs to be given to noise and 
the impacts of vibration on the main school building. 
A bored pile wall may be a more appropriate solution 
subject to further guidance from a contractor.

As per the east extension, the pavilion must be 
adequately protected again water ingress. A cost 
exercise is required to determine the most cost 
effective first layer of waterproofing. The two viable 
options include upgrading the current reinforced 
concrete with a water resistant concrete (WRC) or 
externally tanking the RC retaining walls. The internal 
face of the RC retaining walls will be lined with a drained 
cavity to provide a second layer of waterproofing.

The raft foundation will similarly be of WRC construction 
or externally tanked. The internal drained cavity 
will extend across the footprint of the pavilion and 
discharge into localised gullies and chambers, where it 
will be pumped up to ground level.

Longitudinal Isometric Section through Proposed Structure - Hall / Dining Room

Section through Proposed PavilionProposed Structural GA - Lower Ground Floor, Pavilion
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4.6 Hydrogeology	

The assessment of hydrogeology is covered within GEA’s 
report and is summarised as follows:-

The investigation has indicated that the site is directly 
underlain by the Bagshot Formation, with the Claygate 
Member present at depth. Both strata are classified as 
Secondary ‘A’ Aquifers.

4.4 Stability

East Extension

Lateral stability is provided by a combination of deep 
reinforced concrete underpins and steel portal 
frames in the longitudinal direction. Portal frames are 
also provided in the transverse direction in alternate 
structural bays.

Lateral loads are resisted by the combined rigid action 
of the whole structural steel frame. Resistance is 
achieved by the inclusion of moment connections at 
beam / column junctions. Column bases are considered 
to be pinned to reduce pad foundation sizes.

Hall / Dining Room

Lateral stability is provided by vertical steel bracing in 
the longitudinal direction and a combination of vertical 
steel bracing and steel box frames in the transverse 
direction.

The CLT panels transfer loads back to the vertical steel 
bracing. These loads are resolved into the ground via 
shallow foundations in bearing.

Pavilion

The pavilion obtains it’s stability from the roof slab 
acting as a stiff diaphragm transferring minimal lateral 
loads into the stiff reinforced concrete retaining walls.

4.5 Disproportionate Collapse

All single storey extensions will be designed for 
disproportionate collapse in accordance with the 
Building Regulations and the current material codes and 
standards.

The pavilion and hall / dining room are classified as 
Class 2A structures in Approved Document A (Part A3) 
of the Building Regulations, whereas the east extension 
is classified as a Class 2B structure.

The proposed structures will be framed and detailed to 
provide both horizontal and vertical ‘ties’ in accordance 
with the relevant material codes of practice.

4.3 Proposed Superstructure

East Extension

The superstructure will comprise a lightweight steel 
frame supporting composite normal weight concrete 
(NWC) slabs on profiled metal decking at roof level. 

The overall slab depth and material properties of 
the concrete have been dictated by the dynamics 
performance of the roof structure, which will serve as a 
playground. Essentially a stiffer structure is required to 
minimise the anticipated frequencies for the end user.

It is also worth noting that the existing suspended 
timber floor structure at ground floor (within the main 
school building) will need to be partially demolished to 
allow for the sequential underpinning of the existing 
loadbearing masonry walls. The floor structure will be 
reinstated with NWC slabs on profiled metal decking 
spanning between long span steel beams. New steel 
beams will be cast into pockets in the reinforced 
concrete underpins.

Hall / Dining Room

The column free hall / dining room will comprise a 
lightweight steel frame supporting exposed CLT panels. 
The exposed CLT will provide an aesthetic in keeping 
with the recently refurbished senior school.

A series of services penetrations are required within 
the web of these steel beams. The specific number, 
sizes and setting out of these penetrations will be 
determined in the next stage of design.

The depth of typical long span steel beams 
(approximately 10m) has been dictated by dynamics as 
per the east extension.

Pavilion

A 250mm thick suspended reinforced concrete flat slab 
spans between perimeter retaining walls.

The roof slab has been designed to act as playground 
and to withstand vehicular loading to maintain the 
access route from Highgate High Street to the existing 
car park in south-eastern corner of site.

Monitored groundwater levels in October and 
November are about 1m beneath the proposed pavilion 
excavation, however early spring groundwater levels 
are likely to be higher. The measured groundwater 
table is close to the proposed excavation depth for the 
pavilion. There will be adequate space for water to flow 
around the structure, given its size relative to the size 
of the site and the absence of neighbouring basement 
structures, such that there will not be an impact on any 
groundwater flow.

On the basis of all of the above, it is still concluded that 
the proposed development will not have an impact on 
the hydrogeological setting.
              

Proposed Structural GA - Ground Floor, East Extension and Hall / Dining Room
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5.2.3 Construction of RC Raft Foundation and 
Superstructure

•	 Cast raft foundation using water resistant 
concrete (WRC)

•	 Cast RC retaining walls and lift shaft walls using 
water resistant concrete (WRC)

•	  Cast ground floor / roof slab

The construction of the hall / dining room has been 
omitted from the sequence of construction as it is not 
technically a subterranean structure. The sequence of 
construction is relatively straightforward and will follow 
on from the completion of the pavilion.

5.3 Phase 2 - East Extension

5.3.1 Demolition of Existing Suspended Timber Floor 
Structure, Main School Building

•	 Locally demolish existing suspended timber floor 
structure at ground floor and internal sleeper 
wall structures

•	 Undertake reduced level dig to expose the corbel 
of existing footings to loadbearing masonry walls 
that are to be underpinned

5.2 Phase 1 - Hall / Dining Room & Pavilion

5.2.1 Temporary Sheet Piling

•	 Steel sheet piles to be installed on the sides and 
upslope face of proposed structure

•	 Sheet piles to be designed as cantilevers to 
eliminate the requirement for temporary inclined 
props and walings

•	 Allow for welded joints between sheet piles 
or alternative method of groundwater control 
subject to contractor’s input

5.2.2 Excavation

•	 Excavate down to formation level of the raft 
foundation

•	  Allow for local dewatering as required

5. Temporary Works and 
Sequence of Construction
5.1 Site Set Up - Phases 1 and 2

It is noted that LB Camden require the contractor and 
subcontractors to be members of the Considerate 
Contractors Scheme. If approved, this will be a condition 
of all the tendering contractors and subcontractors for 
the projects.

Access is only available from Highgate High Street so it 
is assumed that all deliveries, removals and access for 
operatives will be made from here. Please refer to the 
Construction Management Plan by CURO in Appendix G 
for more details.

Existing services to be terminated and diverted as 
required.

Site hoarding will be erected as required for both 
phases of construction.

5.3.2 Underpinning of Existing Masonry Walls, Main 
School Building

•	 All excavations for underpins are to be 
constructed in an agreed sequence, to be a 
maximum of 1m wide

•	 Sequence is to ensure that no two adjacent pins 
are cast within 48 hours of one another

•	 Typically the underpins are to be cast in a 1-3-5-
2-4 sequence and in line with Figure 19 from the 
ARUP Guide ‘Camden Geological, Hydrogeological 
and Hydrological Study’ 

•	 Underpin bases are to extend to the Bagshot 
Formation strata at +113.850m AOD. Proprietary 
side shutter will be used to provide protection to 
operatives and retain stability of ground

•	 Dry-pack to be installed tight between top of 
pins and underside of existing walls at least 24 
hours after casting. Back fill excavations to top of 
reduced level dig

•	 It may be necessary to provide some limited 
groundwater control during the works. However 
sufficient testing and investigation will need to be 
conducted to ensure the stability of the existing 
and nearby structures are not compromised by 
this process

Construction of RC Raft Foundation and Superstructure Demolition of Existing Suspended Timber Floor Structure, Main School Building Underpinning of Existing Masonry Walls, Main School Building
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5.3.7 Localise Demolition of Existing Ground Bearing 
Slab at Lower Ground Floor

•	 Locally demolish existing ground bearing slab 
within the store / IT room at lower ground floor

5.3.8 Construction of Pad Foundations / RC Slab

•	 Cast RC pad foundations to all remaining steel 
columns

•	 Cast RC ground bearing slab to entire footprint 
of extension, dowelling into existing RC underpins 
and retaining walls as required

5.3.9 Construction of Steel Frame and NWC Slabs on 
Profiled Metal Decking

•	 Erect steel frame, with new steel beams bearing 
onto mass concrete padstones within the depth 
of existing loadbearing masonry walls

•	 Install profiled metal decking and pour NWC as 
required

5.3.5 Installation of Steel Column and Pad Foundation

•	 Cast RC pad foundation to proposed steel 
column within centre of extension

•	 Install corresponding steel column

5.3.6 Installation of Steel Transfer Beam at High Level 
Lower Ground Floor i.e. Ground Floor 

•	 Install series of needle beams at high level lower 
ground floor along length of existing masonry 
wall to be demolished. Ensure needle beams 
are adequately supported at both ends on acro 
props or similar

•	 Locally demolish existing masonry wall down to 
existing structural slab level

•	 Install steel transfer beam to support retained 
masonry wall above. Steel transfer beam to span 
between recently installed steel column at one 
end and bear onto  a mass concrete padstone 
within an existing masonry pier at the other end

5.3.3 Construction of RC Retaining Wall, Northern 
Elevation

•	 RC retaining wall along the northern elevation 
of the extension is to be formed using the same 
1-3-5-2-4 sequence but without the limitation of 
maintaining the existing wall lines above

•	 Each section of the wall should be a maximum of 
1m wide

•	 RC toe to sections of wall to extend to same 
depth as recently constructed RC underpins

5.3.4 Demolition of Existing Retaining Wall and 
Excavation 

•	 Excavate down to formation level of RC underpins, 
toes and pad foundations across entire footprint 
of extension

•	 Allow for temporary propping to the head of RC 
underpins where required. Pins are designed as 
permanently propped. Temporary works design 
by others

•	 Demolish existing masonry retaining wall, which 
separates an existing terrace area at ground 
floor level from the landscaped gardens and 
playground areas along the eastern elevation of 
the main school building

Demolition of Existing Retaining Wall and Excavation Installation of Steel Column and Pad Foundation Construction of Pad Foundations / RC Slab
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6. Summary of Impact 
Assessment
6.1 Predicted Movements

GEA have undertaken a ground movement assessment 
to determine the likely movements arising from the 
proposed basement excavation. The results of this 
analysis have been used to predict the effect of these 
movements on surrounding structures.

The conclusions of the ground movement assessment 
are summarised as follows:-

The analysis has concluded that the predicted damage 
to the adjoining and nearby structures would generally 
be Category 0 (Negligible), with a limited number of 
segments of Category 0 (Very Slight) damage. It is, 
however, important to bear in mind that the results 
provide a conservative estimate of the behaviour of 
each of the sensitive structures and that in reality the 
predicted movements are unlikely to be fully realised. 
It is therefore considered that the maximum damage is 
unlikely to exceed Category 0 (Negligible).

Current guidance produced by the London Borough 
of Camden indicates that the risk of damage to 
neighbouring properties should be no greater than 
Category 1 (Very Slight). On this basis, the predicted 
damage that would inevitably occur as a result of the 
proposed development falls within acceptable limits, 
although monitoring is recommended to ensure that no 
excessive movements occur that would lead to damage 
in excess of these limits.

The separate phases of work, including underpinning 
and subsequent excavation of the proposed basement, 
will in practice be separated by a number of weeks. This 
will provide an opportunity for the ground movements 
during and immediately after installation of the retaining 
walls to be measured and the data acquired can be fed 
back into the design and compared with the predicted 
values. Such a comparison will allow the ground model 
to be reviewed and the predicted wall movements 
to be reassessed prior to the main excavation taking 
place so that propping arrangements can be adjusted 
if required.

Please refer to GEA’s report in Appendix D for full details 
of the ground movement assessment.
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Design Criteria and Outline 
Specification
1.1	 Design Criteria

1.1.1	 Deflections

The deflections of the new structure will be designed to 
meet the following criteria:

Concrete Elements (in-situ and precast):-

Vertical deflection of floor slabs will be limited to:

•	 Deflections under total loads:
•	 Continuous 		  = [span / 250]
•	 Cantilevers 		  = [span / 125]

•	 Deflections under live loads:
•	 Internal 		  = [span / 360]*
•	 Perimeter 		  = [span / 500]*
•	 Cantilevers 		  = [span / 175]*

*or 20mm whichever is the lesser

•	 Differential deflection between any two floors = 
+20mm

Steelwork Elements:-

•	 Vertical deflection of beams will be limited to:
•	
•	 Deflections under total load:

•	 Simply supported 	 = [span / 250]
•	 Cantilever 		  = [span / 125]

•	 deflections under live loads:
•	 Simply supported 	 = [span / 360]*
•	 Cantilever 		  = [span / 180]*
•	 Perimeter 		  = [span / 500]*

*or 20mm whichever is the lesser

All cladding, finishes and services must be designed and 
detailed to accommodate the worst combination of 
these.

1.1.2 Movements

The overall size and form of the single storey extensions 
are such that it will not be necessary to introduce 
movement joints within the primary structure.

1.1.3 Durability

Long term durability of the concrete structure will be 
achieved by providing adequate cover to reinforcement 
as recommended in BS EN 1991-1.  Corrosion protection 
of the steel structure will be achieved by a suitable paint 
system which provides a life to first major maintenance 
of 10 to 15 years.

1.1.4 Fire Protection

It is assumed that the fire rating for the structures to all 
single storey extensions will be 60 minutes, although this 
is subject to confirmation from the fire consultant.  Fire 
protection to new reinforced concrete structure will be 
achieved by providing cover to the reinforcement and 
minimum concrete section sizes as recommended in BS 
EN 1992-1.  Fire protection to steelwork elements is to 
be determined by the architect. This may take the form 
of spray applied systems, fire boarding or intumescent 
paints.

1.1.5 Tolerances

The frames will be constructed to be within the 
tolerances set down in the technical specifications and 
the recommendations of BS EN 13670:2009. All finishes, 
cladding, services, internal partitions are required to 
be detailed to accommodate the worst combination of 
these.

1.1.6 Structural Robustness

All extensions will be designed in accordance with the 
relevant design standards to satisfy the requirements 
for robustness. The pavilion and hall / dining room 
are classified as Class 2A structures, whereas the east 
extension is classified as a Class 2B structure according 
to the Building Regulations.

1.2 General

The following design elements should be in accordance 
with the architect’s details:

•	 Water and damp proofing

•	 Setting out

•	 Fire protection

•	 Floor separation and acoustic isolation

•	 External works

•	 Landscaping

•	 Finishes

•	 Internal partitions

1.2.2 Concrete

The concrete grades to be used are as follows:

•	 Blinding, GEN1

•	 Mass concrete, GEN3

•	 In-situ, RC40

•	 Foundations, FND2

All formed surfaces to be Type A (basic) finish in 
accordance with BS EN 13670:2009.  Tops of ground 
beams and floor slabs to be uniformly levelled and 
tamped to type 1u finish, subject to agreement with 
flooring manufacturer.

1.2.3 Steelwork

All steelwork to be Grade S355, to BS EN 10025 and 
in accordance with BS5950. All hollow sections to be 
grade S355 Corus Celsius.

All connections to have minimum 2no. M16 bolts, with 
minimum 6mm leg length continuous fillet welds, unless 
specifically noted.

All steelwork to be blast cleaned to SA2.5. Internal 
steelwork painted with 75 µm of zinc phosphate primer, 
75 µm sealant. External / perimeter steelwork to be 
galvanised to 85 µm.

1.2.4 Timber

All timber members are to be grade C24 to BS 5628 
unless noted otherwise. Timber to be pressure 
impregnated with preservative and cut ends brush 
treated.

Lateral restraint straps for floors are to be a minimum 
of 900m long x 30mm x 5mm galvanised MS straps at 
1200mm centres with 150mm bobend.

1.2.5 Temporary Works

The contractor is responsible for the design, installation 
and maintenance of all necessary temporary works to 
ensure the strength and stability of the building and 
surrounding buildings throughout the construction 
process.

1.3 Design Parameters
	
1.3.1 Codes of Practice
	
Eurocodes:
BS EN 1990 - Eurocode 0 - Basis of Structural Design
BS EN 1991 - Eurocode 1 - Actions on Structures
BS EN 1992 - Eurocode 2 - Design of Concrete Structures
BS EN 1993 - Eurocode 3 - Design of Steel Structures
BS EN 1995 - Eurocode 5 - Design of Timber Structures
BS EN 1996 - Eurocode 6 - Design of Masonry Structures
BS EN 1997 - Eurocode 7 - Geotechnical Design	

Building Regulations 2010:

Approved Document A – Structure (2013 edition)
Approved Document H – Drainage & Waste Disposal 
(2010 edition)

1.3.2  Design Loadings

Imposed Loadings [kN/m2]:

Ground Floor / Roof 
			 
ALL Buildings		  Playground	 5.00 kN/m2 

Lower Ground Floor / Basement	
		
East Extension		  Classrooms	 3.00 kN/m2 

Hall / Dining Room	 Hall		  5.00 kN/m2

Pavilion			  WCs		  2.00 kN/m2 + 	
					     1.00kN/m2 	
					     (Partitions)
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contractor should identify if any proposed excavation 

levels are deeper than the existing founding levels and 

notify the engineer accordingly
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Model Procedures for the Management of Land Contamination 

Basements and lightwells
Camden geological, hydrogeological and hydrological study.  Guidance for Subterranean 

development.
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Existing site layout, looking towards northwest 
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Main entrance to school Car park at front of school 

Access road between Stable Block and Fairseat 
House, looking north 

Southern elevation of Fairseat House 
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http://www.british-history.ac.uk/vch/middx/vol6/pp122-135#highlight-first

From tennis courts, looking northwestSloping ground to east of the terrace 

Temporary building and portacabins on tennis 
courts and Premier rig set up over BH12 Tennis courts looking west 
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“composed of 
pale yellow-brown to pale grey or white, locally orange or crimson, fine- to coarse-grained 
sand that is frequently micaceous and locally clayey, with sparse glauconite and sparse seams 
of gravel. The sands are commonly cross-bedded but some are laminated. Thin beds and 
lenses of laminated pale grey to white sandy or silty clay or clay (‘pipe-clay’) occur 
sporadically, becoming thicker towards the top of the formation.” 

comprises dark grey clays with sand laminae, passing up into thin 
alternations of clays, silts and fine-grained sand, with beds of bioturbated silt”

bioturbated or poorly laminated, blue-grey or 
grey-brown, slightly calcareous, silty to very silty clay, clayey silt and sometimes silt, with 
some layers of sandy clay. It commonly contains thin courses of carbonate concretions 

http://www.bgs.ac.uk/lexicon

Bagshot Formation  

Claygate Member 

London Clay 
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(‘cementstone nodules’) and disseminated pyrite. It also includes a few thin beds of shells and 
fine sand partings or pockets of sand, which commonly increase towards the base and 
towards the top of the formation.”
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London’s Lost Rivers. Revised Edition.
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Updated Technical Background to the CLEA Model (Science Report SC050021/SR3) Jan 2009 

Development of Category 4 Screening Levels for Assessment of Land Affected by Contamination
Development of Category 4 Screening Levels for Assessment of Land Affected by 

Contamination 



Channing Junior School, Highgate High Street, London, N6 5JR Site Investigation and 
Channing Junior School  Basement Impact Assessment Report 

Ref J17268   
Issue No 2 
12 December 2017   

22

Channing Junior School, Highgate High Street, London, N6 5JR Site Investigation and 
Channing Junior School  Basement Impact Assessment Report 

Ref J17268   
Issue No 2 
12 December 2017   

23



Channing Junior School, Highgate High Street, London, N6 5JR Site Investigation and 
Channing Junior School  Basement Impact Assessment Report 

Ref J17268   
Issue No 2 
12 December 2017   

24

Channing Junior School, Highgate High Street, London, N6 5JR Site Investigation and 
Channing Junior School  Basement Impact Assessment Report 

Ref J17268   
Issue No 2 
12 December 2017   

25



Channing Junior School, Highgate High Street, London, N6 5JR Site Investigation and 
Channing Junior School  Basement Impact Assessment Report 

Ref J17268   
Issue No 2 
12 December 2017   

26

Channing Junior School, Highgate High Street, London, N6 5JR Site Investigation and 
Channing Junior School  Basement Impact Assessment Report 

Ref J17268   
Issue No 2 
12 December 2017   

27

Code of practice for protection of below ground structures against water from the ground 
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Protection of workers and the general public during the development of contaminated land

A guide for safe working on contaminated sites 
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Guidance on the classification and assessment of waste.
The Definition of Waste: Development Industry Code of Practice

Regulatory Position Statement Treating non-hazardous waste for landfill - Enforcing the new 
requirement
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The site is underlain by a Secondary ‘A’ Aquifer and the pavilion may extend below water table 
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There will be an increase in the proportion of hardstanding 

The site and surrounding area includes slopes of greater than 7º

Felling of trees – heave of clay soils 

Shrink / swell potential  

Site within 5 m of highway

Differential founding depths 
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