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1.0 Introduction 
  
1.1 
 
 
 
 
 
 
 
1.2 
 
 
1.3 
 
 
 
1.4 
 
1.5 
 
1.6a 

This report has been completed by John Harrison for Harrison Shortt Structural Engineers Ltd. 

 
Anthony John Douglas Harrison (MIStructE (028362792), MEng, CEng). 
 
Harrison Shortt Structural Engineers Ltd. (HSSE) have been appointed by the building owners to prepare the 
structural design of the alterations at 82 Fitzjohns Avenue.  
 
We will be visiting site periodically thought the works to ensure the works are generally in accordance with the 
design and constructed in a safe and robust manor.  Typically we will visit on a fortnightly basis reducing to 
monthly as the structural works are completed 
 
This Report provides the Structural Drawings and Calculations for the proposed works.  
 
The Basement Impact Assessment has been prepared by Geotechnical & Environment Associates Ltd. (GEA) 
 
The report has been retitled “Structural Report – Supporting Documentation” as referenced int eh CampbellReith 
Audit   

 
 

 

2.0 Existing Building, Site and Ground Conditions 
 

2.1 
 
 
 
2.2 
 
 
2.3 
 

The original part of the existing building was constructed between 1910 and 1920 and was extended over the 
20th century to be the three storey residential house on the site today.  The building is L-shaped on plan with 
the building extending along the Northern and Eastern Boundaries 
 
The building is constructed with brickwork external and party walls.  The internal walls are brickwork where 
loadbearing and hollow clay blocks for non-loadbearing partitions.   
 
The floors are constructed with timber floor joists spanning perpendicular to the main facades. 
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2.4 
 
 
2.5 
 
 
 
 
 
 
 
2.6 

The roof is a traditional cut rafter and purlined roof clad in clay tiles. 
 
 
The building has been extended with: 
-  A single storey rear extension, 
- A small “pool house to the north for the northern wing, 
- The Norther Wing has been elongated, 
- A second storey extension has been added to the southern part of the eastern wing, 
- A new swimming pool. 
 
The building is founded on corbelled brickwork on London Clay.  The detailed geology can be found in the GEA 
report  

  
 

3.0 Proposed Works  
  
3.1 
 
 
3.2 
 
 
3.3 

Demolition of various parts of the building retaining parts of the main eastern wing and reconstruction of the 
remainder of the building on a piled raft  with a new retaining wall to the northern boundary.  
 
The swimming pool will be lowered to the existing ground floor level founded approximately 2m below with a new 
basement plant room.  
 
The new super structure will be a traditional load bearing cavity construction with timber metal web service joists.  
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4.0 Drawings   
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Notes                                                                        
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Proposed First Floor Plan    2020_06_25     NTS (A3)     2092_P11_J
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C12-1
C12-2

B12-3

Strap 

Windpost
under

B12-1

Windpost
under

Strap 

C12-3

L12-3

L12-2

C12-5
raking

B12-14

L12-1

B12-11

C12-6
over

J10
over

J9 J9

B12-18

B12-17

B12-8

B12-10

L12-6

L12-5

B12-5

C10-7

C10-7

B12-7

B12-7

B12-9

B12-16

B

A

A

B



A

B
C

D

E

F

G

H

I

J

7

8

9

10

5

6

4

3

2

1

VOID

Harrison Shortt Structural Engineers Ltd
Registered in England and Wales 9923469

VAT No. 235597479

  
40A Market Square, St. Neots, PE19 2AF

"name"@harrisonshortt.com
07967 306 258 JH   07760 403 321 MS

.                    Existing brickwork wall.
 
                     Existing blockwork wall.
 
                     Existing timber stud wall.

                     Existing wall.  Construction to be confirmed.

                     Load bearing walls under shown dashed
 
                     Existing walls demolished
                       
                     New non-load bearing partition constructed with 
                     95x47mm C24 timber studs at 400mm centres blocking at 1200mm centres.

                     New brickwork wall

                     New medium dense (min 14kN/m^3) blockwork wall and M12 mortar UNO.

                     Loadbearing timber stud wall with 12mm cladding to one side fixed at 150 centers

  

Column 
under

Column 
under

B13-6

B13-3

R1

82 Fitzjohn’s Avenue, London, NW3 6NP
___________________________________________________________________________________________________________________________

  

Proposed Roof Plan    2020_06_25     NTS (A3)     2092_P13_H

B13-1 B13-9

crank in beam

B13-5

B13-4

R2

Notes                                                                        

B13-2

R1
B13-7

R1

R1

R1

R2

Column 
under

B13-12

R1

B13-8

B13-15

B13-16

R1

R1

R1

R1

R1

R1

B13-19

B13-5

B13-11

```

Column 
under

B13-14

B13-10

B13-13

B13-22

L13-1

R3
column
under

L13-2

B13-14

P2 P2

B13-20

B13-21

P1

P3

stub column 
onto beam under`

B

A

A

B



4 3 2 1

Harrison Shortt Structural Engineers Ltd
Registered in England and Wales 9923469

VAT No. 235597479

  
40A Market Square, St. Neots, PE19 2AF

"name"@harrisonshortt.com
07967 306 258 JH   07760 403 321 MS

82 Fitzjohn’s Avenue, London, NW3 6NP
______________________________________________________________________________________________

  

Section A-A     2020_07_24     1:50 (A3)     2092_P20_H

75 mm drypack local to wall only

425 step to retaining wall 

L-bars in threes around corner

Proprietary waterbar at joints

B13-1

SSL 95.740 SSL 95.690

100.560

99.736

200 Thick 
liner wall

approximately 2600

0                                                  1                                                  2                                                 3 1:50 at A3

L11-4

B11-48 



SJ1
B11-15

SSL�95.740
SSL�95.690

Pool�Structure�by�others�

SSL�92.865

99.530

99.100

B11-29�����������������������������������������������������������������������������B11-28

B13-18��������B13-17

B13-9

B12-7

82 Fitzjohn’s Avenue, London, NW3 6NP
______________________________________________________________________________________________

 

Section B-B     2020_07_24     1:100 (A3)     2092_P21_H

Harrison Shortt Structural Engineers Ltd
Registered in England and Wales 9923469

VAT No. 235597479

  
40A Market Square, St. Neots, PE19 2AF

"name"@harrisonshortt.com
07967 306 258 JH   07760 403 321 MS

0                         1                     2                                                                            5 1:100 at A3



Harrison Shortt Structural Engineers Ltd 
 Registered in England and Wales 9923469 

VAT No. 235597479 

  
40A Market Square, St. Neots, PE19 2AF 

“name”@harrisonshortt.com 
07967 306 258 JH   07760 403 321 MS 

 

 

 
 

  82 Fitzjohn’s Avenue, London, NW3 6NP     
__________________________________________________________________________________________________________________________________________________________________           

 

Structural Report – Supporting Documentation      2021_04_01     Page 4     2092_Report 01_E     
 

5.0 Program 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



Description�of�Works

Project�Livingstone

Site�Clerance/Set�up:

Site�Mobilisation

Remove�existing�vegetation�and�plants

Erect�Site�Offices/�Welface�facilities

Disconnection�of�services/�temp�builders�supply

Install�new�hardstanding�for�lorries

Demolition�and�Ground�Works:

Erect�scaffold�to�allow�demolition

Cary�out�Demolision

Form�RC�Retaining�wall,�full�depth�to�GL�1

Install�load�bearing�piles�from�Existing�level

Reduce�level�dig,�inc..�Temporary�works�to�RW

Cast�Ground�bearing�slab�grid�A-E

Install�temporary�works�to�retained�façade

Complete�all�Demolition�Works

Install�all�remaining�Load�bearing�piles�

Excavate�to�reduce�level�to�95.740

Prepare�formation�for�Ground�bearing�slab

Steel�fix�and�cast�Ground�Bearing�slab�@�98.740

Install�Perimeter�Piled�wall�to�basement

Form�RC�Capping�Beam

Install�temporary�works�to�Capping�Beam

Excavate�Swimming�Pool�Area

Install�below�Basement�Drainage

Cast�Basement�Slab�to�Pool�area

Form�RC�Lining�Wall�to�pool�area

Supply�and�install�Internal�Tanking�Membrane

Complete�Drainage�Works�at�Ground�level

Remove�temporary�works,�clean�and�demobilise
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6.0 Movement Monitoring Regime 
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Method 
Adhesive targets shall be fixed to the walls at just below eaves levels   All results including initial base-line readings shall 
be issued within 48 hours of being recorded to the Two Surveyors and consultant and project engineers in graphical and 
tabular format. 
 
Frequency  
1 reading to be taken in addition to baseline prior to commencing works  
1 month intervals. 
Frequency shall increase subject to following trigger levels. 
Post completion of retaining walls monthly thereafter for 3 months post completion, or until movement trends ceased.  
 

Triggers and Actions  

 Trigger Action  

Green - Cumulative vertical or lateral 
movement of +/-2.5mm being 
measured. 

Movement monitoring should increased in frequency to fortnightly 

Amber -Cumulative vertical or lateral 
movement of +/-5mm being 
measure. 

- movement monitoring should increased in frequency to weekly. 
- General photographs of the site are to be issued to the surveyors and 
engineers for immediate review. 
- The project engineer and Surveyors are to be informed immediately and 
to meet on site within 10 working days to review the construction and 
agree further actions at the meeting with the contractor to immediately 
implement these as applicable. 

Red - Cumulative vertical or lateral 
movement of +/-10mm being 
measured. 
 
 

- All works are to stop. 
- All open excavations are to back filled with 150mm layers granular 
material or foamed concrete. 
- General photographs of the site are to be issued to the surveyors and 
engineers for immediate review. 
- The project engineer and Surveyors are to be informed immediately and 
to meet on site ideally within 48 hours but no later than 6 working days 
to determine how to complete the basement structure 
- At this stage it may be necessary to employ a different contractor to 
complete the works. 
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1.0 Introduction  

 
1.1 
 
 
1.2 
 
1.3 
 
 
1.4 
 
 
1.5 
 

Harrison Shortt Structural Engineers (HSSE) are acting as both the temporary and Permanent works engineer. 
The proposed method provides a detailed and safe method of works.  
 
This document should be read in conjunction with all other contract documents.  
 
The intention of this document is not to describe the number of operatives, timescales or exact method of 
working, but to set out the principles of the works and the details of the temporary structure.  
 
The existing building has been soft stripped, prior to starting the structural works the building can be stripped 
back to the shell to allow for reclamation and recycling  
 
This document provides the Temporary works and sequence up to the completion of the ground works. 
 

2.0 Existing Building  
 

2.1 
 
 
2.2 
 
 

The House is a Two storey detached house L-shaped on plan with the Northern wing set into the Hill, The original 
parts of the building were started in the first decade of the twentieth century. 
 
The buildings are traditionally constructed with solid 9 inch brick walls supporting timber joists  that generally 
span form front to back, the joists spanning front to back with a sarking board at mid-depth to support pugging 
 

2.3 
 
2.4 
 
 
2.5 
 
 
2.6 

Internally the walls are hollow clay blocks built off the floor joists.  
 
The building was extended in the middle of the twentieth century adding the two storey Northern wing constructed 
in solid masonry with timber floors.  
 
There are two further single storey extensions to the East and the North on single are lightweight timber 
structures. 
 
The building is founded on very shallow corbelled brickwork foundations. The underlying soil is Claygate 
members 
 
 
 

3.0 Proposed Building  
 

3.1 
 
 
3.2 
 
 
3.3 
 
 
3.4 
 
 
 
3.5 
 
 
3.6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The proposed works involve retaining the southern block of the building and demolishing the modern 
extensions 
 
The position of the building is in approximately the same position as the existing with the Northern wing 
extended in length, and constructed with a new pool and basement plant room.  
 
The basement will be formed with contiguous bored piles with a concrete lining wall cast across the face of the 
piles and basement raft slab supported on internal piles.  
 
The Northern boundary will be a Reinforced concrete retaining wall underpinning the majority of the existing 
boundary and supported on a thick reinforced concrete raft that will be supported on insitu bored concrete 
piles.  
 
The super structure will be a traditional loadbearing masonry building supporting timber service joists and steel 
cellular beams as required.  
 
The roof will be a cut timber roof with steel ridge beam and steel posts onto the masonry walls below  
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4.0 Sequence of Construction / Temporary Works 
 

 
Stage 1  
 

1.1 Contractor to provide temporary cabins sited on the existing garden, Hoarding, alarms and site 
management to contractor’s standard procedure. 

1.2 Provide access platforms grid 4 B-C of existing façade and brace front façade See TW20 
1.3 Install scaffold Gridline B-G 4-3 and internal crash deck 
1.4 Strip roof finishes and demolish timbers 
1.5 Diamond cut vertical slot between retained and demolished structure 
1.6 Demolish walls highlighted in blue manually using breakers or using excavator with demolition jaw 
1.7 Demolished material can be stockpiles for removal from site 
1.8 Areas of hard paving broken up and waste removed. 
1.9 Timber extension GL E/G5-6 demolished using excavator with demolition jaws and material removed for 

recycling 
1.10 Rear extension H-I 6-9 single storey rear extension, existing pool and court yard  demolished and spoil 

battered back towards northern boundary 
 
 
 
NOTE no soil is to be removed from the base of retaining walls on the northern boundary. 
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Existing Structures demolished and earth battered down at 
angle of less than 30 degrees

Windows and doors removed and 
openings praced with timber packed tight 
see elevation 20-20
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Double acrow props to existing beam
Typical timber bracing to windows using 100 x 50 timbers screw screwed together with minimium 2No. 4mm woodscrews in each joint 
the timber should be cut tight to size fo opening 
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Stage 2 
 

2.1  The retaining wall can be excavated in a linear sequence: 
2.1.1 Cut 1.2m strip into battered Compact ground providing steel trengh sheets to either side of cut  

braced with trnchprops and 200 x 50 timber whalers at 1m centres 
  2.1.2 Place steel reinforcement with bars in 3 extending into wall  

2.1.3 Form drainage channels 
2.1.4 Cast slab  
2.1.5 Place waterbar and lace vertical reinforcement  
2.1.6 Cast wall up to underside existing footings of boundary wall 
2.1.7 Allow 24 to cure  
2.1.8 Drypack gap to underside of clean footing  
2.1.9 Place waterbar at joint and lace reinforcement to full height   
2.1.10 Cast concrete to full height 
 

2.2 2.2.1     Cut 1m strip into earth face placing spoil onto toe of previous step compacted with excavator bucket   
   to angle of approximately 30 degrees 
2.2.2     repeat steps 2.1.2-2.1.10 

 
 2.3   Repeat steps 2.2 for full sequence of underpinning  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Line of wall over 

a) Cut into earth back 1.2m wide strip 
b) sides of excavation propped with trench sheets and props side to side 
c) Lay reinforcement for base slab cast toe
d) Cast wall up to existing wall footing over 
e) drypack to underside of wall 
f) cast remainder of retaining wall 
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SSL 95.640

1

e) Cut into earth back 1.2m wide strip placing spoil onto cast pin
f) sides of excavation propped with trench sheets and props side to side 
g) Lay reinforcement for base slabcast toe
h) Cast wall up to existing wall footign over 
i) drypack to underside of wall 
j) cast remainder of retaining wall 
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Stage 3 
 
 3.1 Install 4 number piles  
 3.2 place high level whaling beam across top of underpins adjacent to the pool  
 3.3 Install spreader beam across face of piles and bolt in place 
 3.4   Install racking beams to allow excavation of material LOCAL TO POOL ONLY EARTH MUST BE  

RETAINED ON EXISTING TOES OF ALL OTHER L-shaped UNDERPINS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Line of wall over 
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610 x 229 x 140 Whaling beam
bolted to face of underpins  

21

Pile 
51

Pile 
19

Pile 
52

Pile 
20

254 UC 89 spreader 
beam bolted down
to top of underpin toe

254 UC 89 spreader 
beam bolted down
to top of underpin toe

305 UC 97 spreader 
beam bolted down
to top of underpin toe

203 UC 46 raking props 

21
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15mm end plate 
bolted to whaling beam 
with 4No. M20 grade 10.6 bolts 

Low level 203 UC 46 placed in 
trench during underpinning 
sequence and backfilled over

610 x 229 x 140 Whaling beam
bolted to face of underpins  with 
M16 resin anchors at 250 centers
staggered top and bottom between flanges
with 200mm embedment into HIT HY200 resin 

End of Low level prop cut back 
to allow for piles and then 
spreader beam installed to face of piles 
with min 2No., M32 resin anchors into 
face fo pile with 300mm embedment 

Timber fence and building beyond 
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Stage 4 
 

4.1  Underpin existing façades and spine walls   - See specification for underpinning requirements including 
placing reinforcement with a full tension lap into slab. 

4.3 Install internal waling frames to allow removal of timber floors to facilitate piling.  
4.4 Local to pile position excavate 450 x 450 square trialpit to 1m below ground level to look for obstructions  

and then backfill  
4.5 Install piling and contiguous piles to basement.  
4.6  Install needle beam from temporary piles under retained existing walls and onto new underpins  
4.7b  Back prop underpinned section of basement piles to act in bending in temporary condition   
 Alternatively  

Install high level knee braces to perimeter of basement to reduce reinforcement in piles.  
4.8  Excavate basement to formation level.  
4.9  Install Sumps  
4.10 Cast basement slab  
4.11  Cast liner walls  
4.12  Cast ground floor slabs  
4.13  Remove Propping to retaining walls  
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4.3 Install RMD slimshore soldier whaling frames 
within existing building to allow floor removal for access to piling rig
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254 UC 89 Whaling beam 

305 UC 97 Transfer
below pyford stooled RC beam 
propped onto piles and underpins 

Whaling beam beyond 

254 UC 89 Whaling beam 

RMD Slimshore soldier braces 
at 2m centers around whaling beam
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7.0 Construction Method Statement 
 

7.1e 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

In the following methodology a linear sequence of “underpinning/sequential retaining wall is proposed.  
Within a building a hit miss sequence is proposed because this aims to provide support evenly around the 
perimeter of the building so any vertical settlement is uniform across the building.  
 
At this site there is no building over to experience vertical settlement and therefore the issue of uniform 
settlement is not a problem.  
 
The advantage of this strategy is that the majority of earth remains undisturbed and there are not isolated 1m 
lumps of earth propped in the temporary case there is a single retained earth face that advances along the 
excavation maintaining the natural consolidated ground and better retaining the lateral forces  
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8.0 Calculations  
 

81 Loadings      
   Dead Load Imposed Load SLS (ULS) 
       

 A 
Pitched Roof  
(boarded and clay 
tiles) 
(slate roof lighter) 

 

Rafters  
Battens  
Boards 
Tiles 
At 30 degrees 
Imposed Load 

0.2 
0.1 
0.2 
0.32 

(load/cos30) 

 
 
 
 
 

 
 
 

0.60 

  

   0.95 0.60 1.6 kN/m2 (2.3) kN/m2 
       

 B 
Flat Roof 
(general) 

Waterproofing membrane  
Insulation 
18mm plywood sheeting 
225x50mm timber floor joists at 400mm c/c 
12.5mm plasterboard ceiling 
Finish (decking or similar) 
Imposed Load 

0.10 
0.02 
0.11 
0.17 
0.11 
0.30 

 

 
 
 
 
 

 
0.75 

  

   0.81 0.75 1.6kN/m2 (2.3) kN/m2 
       

 C  
Internal Floor 
(typical) 

20mm timber floor finishes  
225x50mm timber floor joists at 360mm c/c  
19mm lath and plaster ceiling 
Insulation 
Imposed Load 

0.11 
0.19 
0.38 
0.02 

 
 
 
 

1.5 

  

   0.7 1.5 2.2 kN/m2 (3.4) kN/m2 
       

 D  
Loft Floor  
Storage 

19mm chip board 
100x50mm timber floor joists at #360mm 
c/c 
Lathe and plaster ceiling  
Imposed Load 

0.1 
0.1 
0.38 

 
 
 

0.6 

  

   0.58 0.6 1.2 kN/m2 (1.8) kN/m2 
       

 E 
9” Brick Wall 

19mm plaster 
9" (228.6mm) brickwork 

0.38 
4.11 

   
   4.5  4.5 kN/m2 (6.3) kN/m2 
       

 F 
13 1/2” Brick Wall 

19mm plaster 
9" (342.9mm) brickwork 

0.38 
6.20 

   
   6.6  6.6 kN/m (9.2) kN/m 
       

 G 
4” Timber Stud Wall  

19mm lath and plaster 
100x50mm timber studs at 360mm c/c 
100x50mm timber blocking at 1200mm c/c 
19mm lath and plaster 

0.38 
0.08 
0.03 
0.38 

   

   0.87  0.9 kN/m (1.2) kN/m 
       
 H 

4” Brick Nogged 
Timber Stud Wall  

19mm lath and plaster 
100x50mm timber studs at 360mm c/c 
Brick Noggins 225 @ 360 c/c 
19mm lath and plaster 

0.38 
0.08 
1.13 
0.38 

   

   1.97  1.97 kN/m (2.8) kN/m 
       

 J 
4" Slate Clad Mansard 
Wall 

6mm slate cladding lapped 

25x40mm battens at 150mm c/c 
18mm plywood sheeting 
100x50mm timber studs at 400mm c/c 
100x50mm timber blocking at 1200mm c/c 
12.5mm plasterboard and Skim 

0.375 
0.04 
0.2 
0.08 
0.03 
0.28 

   

   1.01  1.0 kN/m2 (1.4) kN/m 
       

 K 
Brick / Block Cavity 
Wall 

4" (101.6mm) brickwork 
100mm Insulation 
100mm dense concrete blocks 
19mm plaster 

1.83 
0.10 
2.40 
0.38 

 
 

 
 

  

   4.71  4.7 kN/m2 (6.6) kN/m2 
       

 L 
Flat Roof Light 

3 Layers 10mm glass 
2mm interlayer 
Imposed Load 

0.87 
0.01 

 

 
 

0.6 

  

   0.88 0.6 1.5 kN/m2 (2.2) kN/m2 
       

 M 
Glass Doors 

3 Layers 10mm glass 
2mm interlayer 
Framing 

0.87 
0.01 
0.2 

 
 

 

  

   1.08  1.1 kN/m2 (1.5) kN/m2 
       
 N  

Raft slab  
325mm concrete slab  
100mm screed and finish  
Imposed Loading  

7.8 
2.4 

 
 

1.0 + 1.5 

  

   10..2 2.5 12.7 kN/m2 (18.3) kN/m2 
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8.2 Basement 
 

8.2.1 Basement Raft Slab 
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Reactions per linear Meter: 
Reaction 1 = 20.9 + 83.6 
Reaction 2 = 61.5 + 141.4   
Reaction 3 = 15.5 + 5.4      
 
Piles at 2m centers, within beam strip allow distribution steel over column heads.  
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8.2.2 250 square columns to underside of ground floor  

 
 
Therefore 4 H12 bars ok  
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8.2.3d Contig piles to single level of basement P49 

- Permanent case, piles effectively propped at head of wall 
- Temporary Case full cantilever Cotig piles  
 
Temporary case assuming planting depth assume 3.5m  

  
Permanent case head of wall restrained by ground floor slab  
Moment per piles = 38.5kNm  
2 piles per linear meter  therefore Load into pile = 19.3 kNm ULS (13.8 SLS) 
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8.2.4d Contig piles to Northern Boundary P50 

Permanent case the slab restrains  
 
 

   
Ground floor level    

40  
Basement level 



Harrison Shortt Structural Engineers Ltd 
 Registered in England and Wales 9923469 

VAT No. 235597479 

  
40A Market Square, St. Neots, PE19 2AF 

“name”@harrisonshortt.com 
07967 306 258 JH   07760 403 321 MS 

 

 

 
 

  82 Fitzjohn’s Avenue, London, NW3 6NP     
__________________________________________________________________________________________________________________________________________________________________           

 

Structural Report – Supporting Documentation      2021_04_01     Page 13     2092_Report 01_E     
 

  
 

    
Span of beam = 10m  
Moment = wl2/8 = 4487.5kNm  
 
Wall and toe acting as flanged beam 

  
 
Use 10 H32 bars = 8042 mm2 within pile cap to form horizontal beam to provide restraint to wall and pile cap/  
Retaining wall to have H16 bars at 200 centres 
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Analysis model based on Stiffness of 1250  in steel, the above is a cracked I value for the concrete section  
 
Deflection 97.2 x 1.250x-5 / 0.00039 =3.75 
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8.3 Ground Floor  
 

8.3.1d Retaining Wall Gridline A-E 
 
Top section of wall 2.5m high  
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What height  does rebar need to1570 mm^2/m  = 233.7kNm  
Therefore use = 233 / 330 x 4.625 =3.3m retained height switch from 32 bars down to 20s 
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8.3.2d Retaining Wall Gridline E-J  
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8.3.3 Retaining Wall lateral North Gridline 1 

 
Take pressure at base of wall sum of pressure = 75 kN/m  
Span 2m 
 
Moment ignoring fixity wl^2/8  = 37.5 kNm  

 
Use H12 at 200 centers bent down = 566 > 252 therefore Ok  
 

8.3.4 Retaining wall Toe into raft slab 
 
Gridlines A-E 8.3.1 
 
Peak Moment per linear meter = 217.5 kNm  

  
 
Use 25’s at 200 centres over pile caps = 2454 mm2/m 
200’s at 200 centres in middle strip= 1570  
 
Average reinforcement = 2010 > 1971 mm2/m 
 
Gridlines E-J  
Peak moment 184 kNm  reduced from cantilevering action therefore  
 
Therefore Use H20 at 200 centre 
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8.3.5 General raft slab  
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8.3.6 Beam strip below loadbearing spine; 
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8.3.7 Raft slab long direction Gridline 8  
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8.3.8 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Raft slab loading Gridline 2  

 
 
Span between piles 4m  

 
 

182.3 1570 H16 at 200 2010 
60.7 520 H12 200 centres 1130 
133.4 1141 H12 198 centres 1142 
109.4 935 H12 200 centres 1130 
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8.3.9 Transfer section of slab Gridline 6 

 

 
 
 
 
 
 
 



Harrison Shortt Structural Engineers Ltd 
 Registered in England and Wales 9923469 

VAT No. 235597479 

  
40A Market Square, St. Neots, PE19 2AF 

“name”@harrisonshortt.com 
07967 306 258 JH   07760 403 321 MS 

 

 

 
 

  82 Fitzjohn’s Avenue, London, NW3 6NP     
__________________________________________________________________________________________________________________________________________________________________           

 

Structural Report – Supporting Documentation      2021_04_01     Page 24     2092_Report 01_E     
 

Local to loadbearing spine 
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8.3.10 Cantilevering section of pathway 
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9.0d Effect of tree removal on shallow foundations 
 

9.1d 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Arboriculture Plan  

 
 
 
There are 2 Locations where groups of trees are being removed: 
T7, T8 and T9 – located within the footprint of the new extension (9.2) 
T24 T25 and T26  - Located too close to the new basement extension (9.3) 
 

9.2d Tree removal T7, T8, T9  
These trees are within the new concrete retaining wall  

 
The new building will be founded on a piled raft and therefore designed to be resistant to the effects of these 
tree removals. 
 
The single storey Fitzjohn’s primary school building is approximately 1.8m below the level of the base of the 
tree any effect of heave is likely to be damped by the significant height difference,  
The ground movement assessment is predicting settlement in this location and therefore any subsequent 
heave is likely to have a positive effect to reduce any movement within the building.  
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9.3d Tree Removal T24, T25, T26  

   
The new building and boundary wall will be founded on the piled raft and therefore the effect of heave form the 
tree removal will be resisted.  
 
The localised section of the boundary wall is being underpinned to a depth of approximately 3.5m and 
therefore below the effects of the tree roots.  
 
The post office building is a single storey building of masonry construction with likely shallow foundations but 
those foundations are approximately 2.5-3.0m below the level of the tree. The angle of the trunk and the steep 
banks suggests the water gathering roots extend away form the neighbours building. Any effects of heave on 
this building should be minor and the risk of long term settlement or damage from these trees collapsing as a 
result of high winds far more likely and catastrophic.  
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10.0e Ground Water Management  
 

10.1e 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Ground Water level in context of site topography 

  

 
No evidence of water ingress through this brickworkwall.  
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10.2e Ground water encountered at a depth of 3m at 93.070m 

The formation level of the 92.490m 

 
 
The ground water is likely to be seepage over 500mm this will be managed with local submersible electric 
pumps within an excavated sump. 
 

10.3 Water Management Strategy. 
 

Level  Ground Condition Strategy Risk  Loss Fines 
1 Water encountered at the 

bottom of excavation as 
low seepage  

Local sump within 
contiguous piled wall and 
electric pump. 

High/likely  If fines are being 
washed out then the 
local face should be 
reinforced with sprayed 
concrete and reinforcing 
mesh as per level 2 

2 Local sand lenses Increased water flow  
Mesh to be installed 
across lens and sprayed 
concrete to plug he gap 

Medium to 
Low  

Low 

3 Large inflows due to sand 
lenses 

Allow for additional piles 
behind the contiguous 
wall to plug the soil from 
the retained side of the 
wall  

Low Minimal  

 

  
Level 2 – localised sprayed concrete                       Level 3 – Localised intermediate piles 


