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1.0   Introduction   
1.1     Report   Usage   
This   report   has   been   prepared   by   Architecture   for   London   (“AfL”)   with   all   reasonable   skill,   care   and   
diligence   within   the   terms   of   our   Contract   with   the   Client,   incorporating   AfL’s   Terms   and   Conditions   and   
taking   account   of   the   resources   devoted   to   it   by   agreement   with   the   Client.   

AfL   disclaims   any   responsibility   to   the   Client   and   others   in   respect   of   matters   outside   the   scope   of   the   
above.   

This   document   has   been   produced   for   the   exclusive   use   of   the   Client   and   should   not   be   used   in   whole   
in   part   by   any   other   third   parties   without   written   permission   from   AfL.   

1.2   Background   
Our   client   GBCM   Limited   (“the   Client”)   owns   the   mid-terrace   mews   property   at   5   Belgrave   Mews   North   
SW1X   8RS   (“the   Property”).   

They   have   appointed   Architecture   for   London   to   act   as   Architect   and   structural   engineer.   LMB   
Geosolutions   to   act   as   ground   engineer   and   conduct   the   soil   investigation   and   assessment   works   in   
relation   to   the   proposed   basement   development.   Tree   Projects   to   advise   as   the   arboriculturist   and   
Water   Environment   Limited   to   conduct   the   Flood   Risk   Assessment.   

Directions   are   described   as   from   someone   viewing   the   front   elevation   from   street   level.   

1.3     Description   of   Existing   Building   and   Site   Conditions   

The   Property   is   a   three-storey   mid   terrace   mews   house   on   a   cobbled   street.   It   shares   a   Party   Wall   and   
chimney   with   each   of   no.   4a   to   the   left   (Figure   1)   and   no.   7   to   the   right   (Figure   2).   The   neighbouring   
properties   seem   to   be   of   the   same   period   except   for   more   recent   mansard   roofs   to   both   sides.     

The   Property   is   accessed   at   ground   floor   with   a   first   storey   above,   the   roof   is   also   accessible.   It   appears   
to   be   of   traditional   construction   with   timber   floors   spanning   onto   masonry   walls.   Stability   is   assumed   to   
be   provided   by   the   cellular   arrangement   of   floors,   walls   and   roof.     

1.4     Proposed   Alterations   

The   proposed   works   involve   retaining   the   majority   of   the   masonry   of   the   front   facade   (Figure   3)   with   the   
remainder   of   the   Property   then   demolished   back   to   soil   (Figure   4).   A   new   four-storey   mews   house   is   to   
be   built   including   basement,   ground,   first   floor   and   mansard.   The   basement   footprint   will   extend   into   the   
rear   courtyard   partially   overlain   by   an   extension   with   roof   terrace   at   first   floor   level.   

  

  

  

Figure   1:-   Party   Wall   with   no.   4a     

  

  

Figure   2:-   Party   Wall   with   no   7   
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Desk   Study   
2.1     Sources   of   Information   

The   information   contained   within   this   Structural   Methodology   Statement   (SMS)   is   in   large   part   
summarised   from   a   site-specific   document   prepared   by   specialist   geotechnical   consulting   engineers   
LMB   Geosolutions   Ltd   (“LMB”)   named   “Ground   Investigation   &   Assessment   5   Belgrave   Mews   North,   
London   SW1X   8RS   July   2020”   which   is   included   with   the   planning   documents.   For   the   sake   of   brevity   
this   document   shall   be   henceforth   referred   to   as   “the   BIA”.   Please   refer   to   the   original   documents   for   
further   information.   

Unless   indicated   otherwise,   information   provided   in   this   report   is   summarised   from   the   BIA   with   any   
additional   comments   from   Architecture   for   London   in   square   brackets   (“[   ]”).   Where   information   is   drawn   
from   other   sources   these   are   indicated   within   the   text   for   example   from   documents   produced   by   the  
arboriculturalist   or   for   the   Flood   Risk   Assessment.   

2.2     Site   History   and   Age   of   the   Property   
The   site   of   the   Property   has   been   habited   since   the   earliest   available   maps   which   date   from   1850.   The   
present   day   building   and   layout   has   been   present   since   c.   1869.   

2.3     Site   Survey   
The   City   of   Westminster   had   no   record   of   any   investigations   at   the   site;   however   it   should   be   noted   that   
properties   of   this   age   may   contain   asbestos.   

[There   is   no   record   of   bomb   damage   to   our   site   as   a   result   of   impacts   during   the   Second   World   War.   
The   nearest   strikes   were   on   Wilton   Crescent   which   has   recordings   of   high-explosive   bombs   in   two   
separate   locations   (Figure   5)].   

No   records   of   previous   alterations   were   found.   There   have   been   three   recent   planning   applications   
permitted   (details   below)   but   none   of   these   has   yet   commenced.   

1. 5   Belgrave   Mews   North,   London,   SW1X   8RS   (ref.   17/10208/FULL)   for   the   ‘erection   of   second   
floor   mansard   roof   extension   incorporating   front   and   rear   dormers   and   alterations   to   front   and   
rear   fenestration   to   mews   property   in   connection   with   enlargement   of   single   family   dwelling’.   The   
application   was   permitted   on   6th   September   2018.     

2. 5   Belgrave   Mews   North,   London,   SW1X   8RS   (ref.   19/04239/LBC)   for   the   ‘erection   of   single   
storey   rear   extension   and   replacement   of   ground   link   between   5   Belgrave   Mews   North   and   5   
Belgrade   Square’.   The   application   was   permitted   on   18th   July   2019.     

3. 5   Belgrave   Mews   North,   London,   SW1X   8RS   (ref.   19/04238/FULL)   for   the   ‘erection   of   single   
storey   rear   extension,   replacement   of   ground   floor   link   between   5   Belgrave   Mews   North   and   5   
Belgrave   Square   and   external   improvements   to   the   rear   courtyard’.   The   application   was   
permitted   on   18th   July   2019.     

  

Figure   3   -   AFL   elevation   indicating   retained   facade   (red   hatch   indicates   demolition)   

  

Figure   4:-   AFL   planning   sections   existing   and   proposed   (red   hatch   indicates   demolition)   
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2.4     Geology   

British   Geological   Survey("BGS")   maps   indicate   superficial   deposits   of   Kempton   Park   Gravel   Member   
underlain   by   bedrock   of   London   Clay   Formation.   It   is   understood   from   available   mapping   that   the   
London   Clay   Formation   is   approximately   30m   in   thickness   in   this   area   of   London.   

Three   BGS   boreholes   are   located   within   250m   of   the   Property.   They   suggest   three   strata.   Firstly   Made   
Ground   between   0.00-3.20m   thickness   of   various   compositions   including   topsoil   and   brick   fill   with   
possible   perched   groundwater.   Then   Superficial   Deposits   between   6.63-7.30m   of   various   compositions   
including   sand,clay   and   gravel   with   variable   groundwater   levels   depending   on   location.   Finally   London   
Clay   Formation   54.40m   thick   very   stiff   silty   clay   with   groundwater   anticipated   at   44.05m   below   ground   
level.   

2.5     Local   Subterranean   Features   

The   nearest   surface   water   feature   is   the   River   Westbourne   approximately   220m   northeast   of   the   site.   
The   Westbourne   is   culverted   between   the   Serpentine   in   Hyde   Park   and   the   lake   within   Buckingham   
Palace   Gardens.   No   other   known   surface   water   features   are   located   within   250m   of   the   site.   

There   are   no   high   voltage   underground   cables   or   high-pressure   gas   transmission   pipelines   within   500m   
of   the   site.     

[The   existing   site   drainage   is   to   be   surveyed   by   the   Contractor   prior   to   their   mobilisation.]   

Each   of   Network   Rail,   HS2,   Crossrail   and   London   Underground   /   Transport   for   London   (TfL)   have   
confirmed   that   they   have   no   below   ground   assets   in   the   vicinity   of   the   Property.     

We   understand   anecdotally   that   the   neighbouring   no.   7   have   previously   installed   a   single-storey   
basement   although   to   date   we   have   not   been   able   to   obtain   records   to   substantiate   this.     

Various   properties   nearby   have   submitted   applications   for   basement   developments   including:   

1. 3A   Belgrave   Mews   North,   London,   SW1X   8RS   (ref.   18/04782/NMA)   for   ‘amendments   to  
planning   permission   dated   10   April   2014   (ref.   RN:14/01357)   for:   Demolition   of   building   behind   
retained   front   facade   at   first   floor   level   and   reconstruction   comprising   remodelling   of   existing   
mews   house   to   provide   additional   accommodation   including   single   storey   excavation   to   create   
new   basement   level:   mansard   roof   extension;   lightwell   infill   via   rear   extension   at   first   floor   level;   
insertion   of   roof   lights   and   new   sliding   doors   to   rear   elevation   for   access   to   rear   courtyard.   
Namely,   revised   ground   floor   layout   to   include   an   entrance   door   to   the   bathroom   facilities   from   
the   main   corridor’.   The   application   was   permitted   on   11th   June   2018.   

2. 44   Belgrave   Mews   North,   London,   SW1X   8RS   (ref.   14/09393/FULL)   for   the   ‘excavation   of   single   
storey   basement’.   The   application   was   permitted   on   21st   November   2014.     

3. 48   Belgrave   Mews   North,   London,   SW1X   8RS   (ref.   11/05235/NMA).   for   the   ‘amendments   to   
planning   permission   dated   3   September   2009   (RN:   09/03803/FULL)   for   alterations   during   the   
course   of   construction   to   scheme   granted   planning   permission   on   23   December   2008   (RN:   
08/09411/FULL)   for   the   excavation   of   basement   and   sub-basement,   erection   of   replacement   
ground   floor   rear   extension,   installation   of   rear   first   floor   roof   light   and   erection   of   balustrade   and   
access   at   roof   level   in   association   with   roof   terrace   and   installation   of   two   air   conditioning   units   
with   an   acoustic   screen   and   ducting   at   roof   level;   namely,   the   reduction   in   size   of   basement,   

alterations   to   front   door   and   to   fenestration   throughout   including   the   installation   of   double   glazing   
and   omission   of   rear   ground   floor   window   and   second   floor   rooflight,   namely   for   omission   of   
plant   room   at   sub   basement   level’.   The   application   was   permitted   on   30th   June   2011.     

  

  
Figure   5:-   Public   record   of   known   Bomb   Damage   
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3.0   Existing   Structure   
No   obvious   structural   defects   were   noted   either   in   the   masonry   that   is   to   be   retained   (section   1.4)   or   in   
visible   sections   of   the   Party   Wall   to   either   side   (Figures   6   to   11).   

  

4.0   Site   Investigation   
A   ground   investigation   was   undertaken   on   1st   July   2020   and   comprised   the   progression   of   1no.   rotary   
auger   borehole   to   10.00m   bgl   and   3no.   hand   excavated   trial   pits   to   expose   existing   building   
foundations,   with   sampling   of   soil   for   laboratory   testing.   

4.1     Founding   Material   
Foundations   placed   at   c.   3.5m   below   ground   level   will   be   founded   on   the   Kempton   Park   Gravel   Member   
which   has   a   net   safe   bearing   capacity   of   200kN/m2.   [Still   valid   for   actual   formation   level   at   4.0m   below   
ground   level]   

4.2     Existing   Foundations   
The   existing   foundations   for   the   Party   Wall   shared   with   no   4a   were   TP1   in   the   Courtyard   against   no.   
4a's   Party   Wall   was   excavated   to   0.6m   without   encountering   the   toe   of   the   Party   Wall   foundation.   A   
layer   of   concrete   frustrated   further   excavation.   Arisings   were   made   ground:   brown   gravelly   locally   
slightly   clayey   SAND   with   brick   cobbles.   

TP2   in   the   Courtyard   on   the   raised   steps   against   no.   7's   Party   Wall   indicated   three   rows   of   brick   corbels   
founded   at   0.96m   below   ground   level.   Made   ground   continued   only   to   0.90m   below   ground   level   with   
substructure   founded   on   brown   sandy   gravelly   CLAY   (Kempton   Park   Gravel   Member).   [The   ground   
engineer’s   trial   pit   log   does   not   indicate   signs   of   underpinning   or   a   basement   however   out   of   an   
abundance   of   caution   this   should   not   be   discounted   as   the   underpinning   may   not   have   extended   to   the   
edge   of   the   brick   corbels].   

TP3   in   the   Garage   against   no.   4a's   Party   Wall   indicated   a   brick   corbel   founded   at   1.30m   below   ground   
level.   Arisings   were   made   ground:   brown   silty   sandy   CLAY   with   occasional   brick   gravel.   

4.3     Groundwater   
Groundwater   was   observed   within   the   Kempton   Park   Gravel   Member,   which   is   designated   as   a   
Secondary   (A)   Aquifer.   The   level   was   first   observed   in   the   borehole   at   8.00m   bgl   rising   to   6.35m   bgl   at   
the   return   monitoring.   

  

Figure   6:-   Rear   Elevation   of   the   Property   looking   over   Enclosed   Courtyard  

  

  

Figure   7:-   Existing   Loft Figure   8:-   Existing   Loft   
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5.0   Engineering   Details  
5.1     Ground   Conditions   and   Groundwater   

The   basement   is   to   be   formed   in   the   Kempton   Park   Gravel   Member.   Given   the   proposed   basement   
levels,   there   is   low   potential   for   interaction   or   impact   on   groundwater.   

5.2     Arboricultural   Issues   

This   section   is   summarised   from   a   site-specific   Arboricultural   Report   by   Nick   Bentley   of   Tree   Projects   
dated   20th   May   2019   ("the   Arboricultural   Report").   Please   refer   to   the   original   document   for   further   
information.   

One   tree   believed   to   be   a   Pinus   nigra   ("the   Tree")   was   identified   in   the   enclosed   courtyard.   The   
Proposals   include   extending   the   line   of   the   rear   elevation   of   the   property   requiring   the   removal   of   the   
Tree.   The   Arboricultural   Report   concludes   that   the   Tree   makes   no   significant   contribution   to   visual   
amenities   and   does   not   have   long   term   prospects.   It   is   not   worthy   of   a   Tree   Preservation   Order.   

5.3     Waterproofing   
[All   external   reinforced   concrete,   slabs   and   retaining   walls   around   the   basement   perimeter,   will   be   
water-resistant.    A   proprietary   additive   will   be   added   to   the   concrete   such   as   Xypex   or   Caltite,   as   
preferred   by   the   Specialist   Basement   Sub-Contractor.   A   second   type   of   water   protection   will   be   installed   
in   the   form   of   an   internal   drained   cavity   system   to   the   architect's   details.   

5.4   Drainage   
[The   drainage   is   to   be   the   Contractor's   Designed   Portion.]   

[A   Flood   Risk   Assessment   has   been   carried   out   including   an   assessment   for   Sustainable   Drainage   
Systems   to   comply   with   Westminster   Policy   CM28.1   Basement   Development   which   requires   one   for   any   
basement   developments.   The   following   paragraphs   are   summarised   from   the   Flood   Risk   Assessment   
by   Water   Environment   Limited   ref:   20068/FR   dated   6th   October   2020   ("the   FRA").   Please   refer   to   the   
original   document   for   further   information.]   

To   mitigate   the   risk   of   sewer   flooding   a   positive   pumped   system   is   to   be   specified    with   non-return   
valves.   

The   total   impermeable   area   is   unchanged.   The   contractor   is   to   demonstrate   that   there   is   attenuation   of   
0.7m3   volume   at   the   Property   to   comply   with   NPPF   and   local   policy   regulations   related   to   climate   
change.   

  

  

  

Figure   9:-   View   towards   4a   Party   Wall   from   Roof   
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Figure   10:-   Party   Wall   with   no.   7   from   Street   

6.0   Impact   on   Upper   Aquifer   
The   Property   overlies   the   Kempton   Park   Gravel   Member   which   is   a   Secondary   A   Aquifer   and   London   
Clay   which   is   an   Unproductive   Strata.     

Groundwater   was   observed   within   the   Kempton   Park   Gravel   Member,   which   is   designated   as   a   
Secondary   (A)   Aquifer.   The   level   was   first   observed   in   the   borehole   at   8.00m   bgl   rising   to   6.35m   bgl   at   
the   return   monitoring.   Given   the   proposed   basement   levels,   there   is   therefore   low   potential   for   
interaction   or   impact   on   groundwater   within   the   Kempton   Park   Gravel   Member.   

The   London   Clay   is   believed   to   be   30m   thick   at   this   location.   The   sensitive   aquifers   such   as   the   
Principal   Chalk   Aquifer   are   below   the   London   Clay.   Therefore   even   if   a   piled   foundation   is   adopted   it   is   
unlikely   that   any   pathway   for   near   surface   contaminants   will   be   created   to   the   underlying   aquifers.   

  

7.0   Flooding   
The   site   is   located   in   an   area   at   low   risk   of   surface   water   flooding   with   a   flood   level   estimated   at   0.1m   to   
0.3m   for   the   1   in   1000   year   return   period.   The   actual   area   is   mapped   in   the   rear   courtyard   area   of   the   
property   [and   the   proposed   site   and   basement   entries   will   be   above   this   elevation].   Therefore   potential   
impacts   on   groundwater   flow   and   local   surface   water   resulting   from   the   basement   development   are   
likely   to   be   negligible   (section   4.4).     

[A   Flood   Risk   Assessment   has   been   carried   out   to   comply   with   Westminster   Policy   CM28.1   Basement   
Development   which   requires   one   for   any   basement   developments.   The   following   paragraphs   are   
summarised   from   the   Flood   Risk   Assessment   by   Water   Environment   Limited   ref:   20068/FR   dated   6th   
October   2020   ("the   FRA").   Please   refer   to   the   original   document   for   further   information.]   

The   overall   flood   risk   to   the   site   is   considered   to   be   low.     

Historic   records   do   not   record   any   flooding   events   at   the   Property.   The   nearest   surface   water   flooding   
was   c.   700m   away   at   Victoria   Station.   Fluvial   flooding   is   a   negligible   risk   as   the   Property   is   in   Flood   
Zone   1.   Surface   water   flooding   is   in   the   lowest   risk   category   'very   low'   equivalent   to   requiring   a   1   in   
1000-year   event.     

Groundwater   flooding   is   a   low   risk.   The   site   investigation   found   groundwater   at   up   to   6.35m   below   
ground   level   with   seasonal   variations   expected   to   be   up   to   1m.   [The   basement   will   extend   to   
approximately   4m   below   ground   level   so   no   interaction   with   groundwater   is   anticipated.   In   the   unlikely   
event   that   any   is   encountered   during   construction   the   contractor   will   undertake   suitable   dewatering].   
Further   mitigation   is   given   in   section   5.3   Waterproofing.     

Sewer   flooding   is   considered   to   be   low   risk.   Thames   Water   records   for   surcharging   public   sewers   
indicate   seven   to   ten   incidents   at   unspecified   locations   within   SW1   postcode   but   none   at   the   Property.   
The   contractor   is   to   be   required   to   install   a   positive   pumped   system   with   non-return   valves   (section   5.4).   

Flooding   from   artificial   water   bodies   is   considered   to   be   low   risk.   Gov.uk   identifies   the   Property   as   being   
in   an   area   at   risk   of   flooding   from   the   Serpentine   reservoir.   However   this   is   extremely   unlikely   as   
reservoirs   are   actively   managed   to   meet   a   high   level   of   safety   standards.     

  

Figure   11:-   Party   Wall   with   no.   7   -   upper      Figure   12:-   Party   Wall   with   no.   7   -   lower   front   
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8.0   Ground   Movement   
8.1   Analysis   Results   
A   ground   movement   analysis   has   been   conducted   based   on   CIRIA   C760.   Horizontally   up   to   2mm   
movement   is   anticipated   in   a   zone   up   to   5.5m   from   the   underpinning.   Vertically   up   to   4mm   movement   is   
expected   within   12.0m   of   the   underpinning.   This   is   within   the   typical   range   of   movements   reported   by   
underpinning   contractors   of   between   5-10mm   in   either   direction   for   a   single   lift.   

Based   on   the   predicted   movements   the   possible   damage   has   been   classified   using   the   Burland   Scale   
(Figure   13).   The   neighbouring   properties   at   4   and   7   Belgrave   Mews   North   are   expected   to   experience   
Damage   Category   Number   1   Very   Slight   "fine   cracks   that   can   easily   be   treated   using   normal   decoration.   
Perhaps   isolated   slight   fracture   in   building.   Cracks   in   external   brickwork   visible   on   inspection."   Other   
nearby   properties   such   as   5   Belgrave   Square   and   39-41   Belgrave   Mews   North   are   anticipated   to   be   
Damage   Category   0   Negligible   "hairline   cracks   of   less   than   about   0.1mm".   

8.2.   Movement   Mitigation   
The   contractor   is   to   use   an   appropriate   propping   system   to   ensure   the   retaining   walls   have   high   
stiffness.   They   should   also   give   consideration   to   the   Association   of   Specialist   Underpinning   Contractors   
(ASUC)   guidelines   to   mitigate   potential   movements.   

The   contractor   is   to   install   surveying   points   prior   to   works   commencing   and   conduct   weekly   monitoring   
to   assess   relative   movements.   Based   on   a   conservative   view   of   the   predicted   ground   movements   
suitable   trigger   levels   are   to   be   agreed   as   part   of   the   Party   Wall   Act.   

  

  
   

  
Figure   13   -   Burland   Scale   
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Structural   Methodology   Statement:   5   Belgrave   Mews   North,   SW1X   

9.0   Possible   Construction   Sequence   
Phase   I   

1. Install   protective   hoarding.  
2. Underpin   the   front   elevation   to   the   full   depth.   Each   underpin   is   to   be   no   more   than   1.2m   wide,   

sheeted,   installed   in   the   traditional   five   bay   sequence   (Figure   14)   and   then   backfilled   
immediately.   Actual   position   of   underpins   to   be   set   out   on   site   so   two   thirds   of   the   length   of   every   
wall   is   always   supported.   

3. Install   temporary   props   to   provide   lateral   restraint   to   the   front   elevation   (Figure   15).   
4. Demolish   the   existing   building   to   soil   retaining   only   the   front   elevation.   Carefully   remove   Tree   01   

in   the   enclosed   courtyard.   

  

   

  

Figure   14   -   Traditional   Five   Bay   Underpinning   Sequence   

  

  

  

Figure   15   -   Temporary   Props   to   Retained   Front   Elevation   
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Phase   II   
5. Install   new   shallow   foundations.   
6. Build   up   to   level   with   engineering   bricks.   Then   install   reinforced   concrete   ground   beams   and   

monolithic   suspended   slab.   Ground   floor   in   garage   to   be   beam   and   block   to   act   as   a   soft   spot   for   
basement   excavation   (Figure   16).   

7. Build   superstructure   bottom   up   completing   the   structure   at   each   level   before   progressing.   
8. Remove   temporary   props   to   front   elevation.   

  

   

  

  

  

Figure   16   -   Plan   view   phase   II   

  

  

Figure   17   -   Section   view   lateral   propping   sequence   to   Party   Wall   underpinning     
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Phase   III   
9. Remove   ‘soft   spot’   for   basement   excavation   and   also   using   access   from   the   stairwell   and   rear   

light   well   install   mass   concrete   underpins   to   Party   Walls   either   side   (Figure   17).   Also   install   
temporary   mass   concrete   underpins   internally   under   ground   beams   as   indicated.   Each   underpin   
is   to   be   installed   in   sequence   shown   and   then   backfilled   (Figure   18).   

10. Once   all   underpins   are   completed,   excavate   to   a   depth   of   1m.   Install   high   level   lateral   props   to   
the   perimeter   at   about   0.75m   below   ground   level.   

11. Continue   to   excavate   to   2.5m   and   install   low   level   lateral   props   to   the   perimeter   at   about   2.25m   
below   ground   level.   

12. Continue   to   excavate   to   the   base   of   the   basement   slab.   
13. Construct   the   basement   reinforced   concrete   slab   leaving   pockets   around   internal   temporary   

mass   concrete   underpins.   Reinforcement   to   extend   a   lap   length   into   pockets   on   each   side.   
14. Install   vertical   props   and   studs   adjacent   to   the   perimeter   mass   concrete   underpins   with   a   

proprietary   system   such   as   Slimshor   supported   on   the   basement   slab   to   resist   the   lateral   earth   
pressure   (Figure   19).   Remove   lateral   props   adjacent   to   the   underpins.   

15. Construct   reinforced   concrete   retaining   walls   adjacent   to   the   mass   concrete   underpins.   
16. Construct   internal   reinforced   concrete   walls   and   columns.   
17. Remove   internal   temporary   underpins   and   cast   remaining   pockets   in   basement   slab.     
18. Remove   high   level   lateral   props.   

  

  

  

  

  

   

  

Figure   18   -   Plan   view   phase   III   propping   

  

  

Figure   19   -   Section   view   pouring   retaining   wall   
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