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Introduction 
 
The existing property is a two-storey mews house with an attached singe garage. The construction of the 
house comprises solid external and internal loadbearing brick walls and timber floors. The main roof is hipped 
type. 
 
The structural works include: 

- Construction of retro-fit basement under footprint of the existing house as well as basement at the 
rear, 

- Construction of side extension, 
- Reconstruction of first floor, ground floor included metal decking on steel beams,  
- Construction of new roof structure, 

 
 
Imposed Loads Taken: Refer to next pages for detail ed assessment 
 
Roof = 0.75 kN/sq.m or refer to calculations 
All floor areas = 1.5 kN/sq. m , 2.0 Bathrooms 
 
References 
 
The subsequent calculations make use of some or all of the following documents: 
 
BS 649:    Material Weights  
BS 6399-1:1996 Loadings for Buildings – Part 1: Code of Practice for Dead and Imposed Loads 
BS 6399-2:1997 Loadings for Buildings – Part 2: Code of Practice for Wind Loads 
BS 6399-3:1988 Loadings for Buildings – Part 3: Code of Practice for Imposed Roof Loads 
BS 5268-2:2002  Structural Use of Timber – Part 2: Code of Practice for Permissible Stress Design, 

Materials and Workmanship 
BS 5628-1:2005 Code of Practice for Use of Masonry – Part 1: Structural Use of Unreinforced 

Masonry 
BS 5950-1:2000 Structural Use of Steelwork in Building – Part 1: Code of Practice for Design – Rolled 

and Welded Sections 
BS 5977-1:1981 Lintels – Part 1: Method for Assessment of Load 
BS 8110-1, 2:1997 Structural Use of Concrete 
 
CP111 and CIRIA 111 for bearing stresses capacity of the existing masonry walls = 0.43N/mm2 allowable 
service stress on brickwork with lime mortar joints, unless noted otherwise. 
 
Supporting Documents: 
London Geological Survey Maps, trial pits investigations, ST Consult report and knowledge from construction 
of basements at adjacent sites. 
 
Lateral Stability, Load Path & Disproportionate Col lapse:   
Disproportional collapse Building Class = Basement designed as 2B 
 
Lateral Stability of the building is sustained by a number of existing solid masonry walls (front and rear walls) 
that are to be retained in both cross directions. The existing floors are covered with structural decking to form 
a stiff plate to transfer horizontal forced down to existing walls and further to foundations (or form reinforced 
concrete slabs on steel beams). 
 
Disproportion Collapse  
 
The building is not to be extended upwards and it is currently recorded as a single dwelling so there is no 
intended change of use. However, with the additional lower stories of the new sub-basement construction this 
will be designed in accordance with Section A3 of the current Approved Building Regulations. This should be 
relatively straight forward as the RC box is classified as a "robust" structure and any accidental lateral loading 
applied to the new sub-basement structure can be resisted / absorbed by the new RC structure. 
 
Soil Type & Foundation:  
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Following desk study of the Geological Map for London and ST Consult report, site is located at CLAY 
formation. Allowable ground bearing pressure is assumed to be 100kN/m2 + 50kN/m2 (unloading) to be 
approved and confirmed by Building Control Officer on site before forming any foundations and underpinning 
works. The lower value was chosen to account for near water level and to limit the settlements. Note that 
foundations bases and raft slab are rigid connected as per plan and calculations hence long-term settlement 
or overall bearing pressures are not critical by inspection of unloading soil.  
 
BASEMENT AND RETAINING WALLS DESIGN PARAMETERS AND REMARKS  
 
Ground parameters (CLAY) as per ST Consult. 
 
Ground parameters (stiff clay) =  
     f = 25 =>  Ka = 0.41 (retaining walls) 
       
Weights: 
Density of ground = 20kN/m3, Submerged density of retained mat = 13.3kN/m3, Saturated Soil = 23kN/m3 
Water = 10kN/m3 
Concrete = 24kN/m3 
 
Basement Walls designed as propped cantilevers. 
 
Factors of safety = gf  = 1.2  Earth and Water 
   = 1.4 Dead 
   = 1.6 Imposed 
 
Surface Surcharge = Side Walls Gardens/Adjacent Building Ps =>              Qk = 5.0 kN/m2 or 2.5 kN/m2 
                                       Road                                                     Ps =>                   Qk= 10 kN/m2 
    
   
 
Refer to calculation pages for surcharge values and other design parameters. 
 
Sliding  – by inspection of fully buried new sub-basement construction, sliding is sustained by friction effect of 
a basement raft and passive pressure of new walls. 
 
Sliding during construction is to be resisted by braces and struts to contractor’s design and details. 
 
Heave – basement rafts are designed to withstand buoyancy and heave. Half of the heave is assumed to be 
released during excavation as the excavation is to be carried out ‘slowly’ with perimeter trenches and in a 
number of stages. Refer to next pages for simplified checks. 
 
Buoyancy  – please refer to calculations pages for flotation checks. 
 
The slab is designed to allow for water at 2m above formation level. Note that walls are designed for 
accidental flooding to side and hence ground water level is assumed higher up. 
 
Differential settlement – The new basement structure is to be very stiff RC box with perimeter walls at 300 – 
350 thick. Moreover sub-basement raft is reinforced internally.  
 
Ground bearing under the basement is not critical due to unloading of the soil by excavated ground. Refer to 
next pages for simplified calculation of ground bearing pressure assuming just perimeter bases which is 
conservative. 
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Project: 85 Camden Mews

Loading Allowances
Thickesses of the walls as surveyed on site

Loading:
Dead: kN/m2 Imposed Total

Timber Floors: (house)
Finishes = allowance 0.10 1.5
18mm T&G floor deck 0.10
Floor Joists (200x47 at 400crs at 550kg/m3) 0.15
12.5mm Ceiling p/board finish at 10kg/m3 0.15
Partitions allowance 0.25

SLS= 0.75 1.5 2.3
ULS= 1.1 2.4 3.5

Dead: kN/m2 Imposed Total
300hk RC raft
Finishes = allowance inc screed 2.0 1.5
300thk RC 7.2
Partitions allowance 0.5

SLS= 9.7 1.5 11.2
ULS= 13.6 2.4 16.0

Dead: kN/m2 Imposed Total
Concrete on metal deck floor with screed 
floor 
Finishes = allowance 0.50 1.5
75mm screed 1.50
150mm NW concrete (0.117) 2.69
ComFlor60 (g=1.0mm) 0.12
Ceiling and finishes 0.50
Partitions allowance 0.50

SLS= 5.8 1.5 7.3
ULS= 8.1 2.4 10.5

Dead: kN/m2 Imposed Total
New Ceiling Timber: L/W storage
Insulation 0.02 0.3
Joists 0.08
Ceiling Plaster 0.15

SLS= 0.3 0.3 0.6
ULS= 0.4 0.5 0.8

Dead: kN/m2 Snow Total
Roof Structure on plan
Slate Tiles 0.50 sb = 0.6
Battens, roof underlay, boarding 0.07 pitch= 26
Roof Rafters 0.08
100mm Insulation Boards 0.02 0.6
Plasterboard ceiling 0.13

F= 0.8

On plan = F / cos25°= 0.89
SLS= 0.9 0.6 1.5
ULS= 1.2 1.0 2.2

Dead: kN/m2 Imposed Total
Timber Staircase:
Finishes = Lightweight 0.25 1.5
Timber Structure 0.25
Ceiling and Services 0.25

SLS= 0.75 1.5 2.3
ULS= 1.1 2.4 3.5

Wall Line Loads

Dead: kN/m2 Height Total
New Internal non-LB Walls: DLxH
Framing 50x75 at 400c/c 0.10 0.1
2x12.5mm plasterboard (10kN/m2) 0.2

SLS= 0.3 3.0 0.9
ULS= 0.4 3.0 1.3
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Project: 85 Camden Mews

or distributed on plan = 0,25kN/m2

Dead: kN/m2 Height Total
Existing/New External Brick Walls: DLxH
225 Brickwork (at 20kN/m3) 4.5
Internal S/C/L finish plaster 0.5

SLS= 5.0 3.0 15.0
ULS= 7.0 3.0 21.0

Dead: kN/m2 Height Total
New 215thk Blockwork Wall: DLxH
215 Brickwork (at 16kN/m3) 3.44
Internal S/C/L finish plaster 0.5

SLS= 3.9 3.0 11.8
ULS= 5.5 3.0 16.5

Dead: kN/m2 Height Total
Internal Cavity Wall: DLxH
2x100 Blockwork(at 16kN/m3) 3.2 3
Internal S/C/L finish plaster 1

SLS= 4.2 3.0 12.6
ULS= 5.9 3.0 17.6
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Project: 85 Camden Mews

Load Run Down to Foundations

w1 -Side wall in towards neighbour's garage
L Dead Live DL+IL

BO= Roof x 3.2m 3.20 = 3.20 0.9 2.8 0.60 1.9 4.8
BO= 1st Floor  x 6.7m/2 3.35 = 3.35 0.75 2.5 1.50 5.0 7.5
BO= Ground Floor (150MD) x 6.7m/2 3.35 = 3.35 5.81 19.5 1.50 5.0 24.5
Wall (225) x 4.8m 4.8 = 4.80 5.0 24.0 0.00 0.0 24.0

sum kN 49 12

SLS= 61
ULS= 88

Basement Wall (300) x 2.8h 2.8 = 2.8 7.2 20.2 0.00 0.0 20
Basement Base (350) (1.20 x 1.0) 1.2 = 1.20 10.4 12.5 1.50 1.8 14

sum kN 81 14

SLS= 95
ULS= 136

Unloading soil pressure say = 18kN/m2 x 2.8m (h) = 50 kN/m2
Allowable pressure = Stiff Clay = 100 kN/m2
with unloading allowance = 150 kN/m2

0.63 m

Moment on corner from excentricity to c/L of theoretical base as per sketch
T_wall = 0.30 m

e = (B-T)/2 = 0.17 m

Muls = F x e = 23 kNm

Provide min. H16 at 200crs, c=50, t=300mm As req =400 mm2/m
As prov= 1050 mm2/m

Use min. 1.50m base

w2 - 83/85 Party Wall 
L Dead Live DL+IL

BO= Roof x 3.0m/2 1.50 = 1.50 0.9 1.3 0.60 0.9 2.2
BO= 1st Floor  x 2.9m/2 1.45 = 1.45 0.75 1.1 1.50 2.2 3.3
BO= Ground Floor (150MD)  x 2.9m/2 1.45 = 1.45 5.80 8.4 1.50 2.2 10.6
Wall (225) x 4.8m 4.8 = 4.80 5.0 24.0 0.00 0.0 24.0

sum kN 35 5

SLS= 40
ULS= 57

Basement Wall (300) x 2.8h 2.8 = 2.8 7.2 20.2 0.00 0.0 20
Basement Base (350) (1.20 x 1.0) 1.2 = 1.20 10.4 12.5 1.50 1.8 14

sum kN 67 7

SLS= 75
ULS= 106

Unloading soil pressure say = 18kN/m2 x 2.8m (h) = 50 kN/m2
Allowable pressure = Stiff Clay = 100 kN/m2
with unloading allowance = 150 kN/m2

0.50 m Use min. 1.50m base
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Project: 85 Camden Mews

w3 - Façade 
L Dead Live DL+IL

BO= Roof x 4.5m 4.50 = 4.50 0.8 3.4 1.50 6.8 10.1
BO= 1st Floor  x 2.35m/2 1.20 = 1.20 0.75 0.9 1.50 1.8 2.7
BO= Ground Floor (150MD)  x 1.9m/2 0.95 = 0.95 5.80 5.5 1.50 1.4 6.9
Wall (225) x 4.8m 4.8 = 4.80 5.0 24.0 0.00 0.0 24.0

sum kN 34 10

SLS= 44
ULS= 63

Basement Wall (300) x 2.8h 2.8 = 2.8 7.2 20.2 0.00 0.0 20
Basement Base (350) (1.20 x 1.0) 1.2 = 1.20 10.4 12.5 1.50 1.8 14

sum kN 66 12

SLS= 78
ULS= 112

Unloading soil pressure say = 18kN/m2 x 2.8m (h) = 50 kN/m2
Allowable pressure = Stiff Clay = 100 kN/m2
with unloading allowance = 150 kN/m2

0.52 m Use min. 1.50m base

w4 - Internal existing wall
L Dead Live DL+IL

BO= Roof x 1.2m 1.20 = 1.20 0.8 0.9 1.50 1.8 2.7
BO= 1st Floor  x  0.4m 0.40 = 0.40 0.75 0.3 1.50 0.6 0.9
BO= Ground Floor  (150MD) x 0.4m 0.40 = 0.40 5.80 2.3 1.50 0.6 2.9
BO=CB1/2.1m 10.48 10.48 21.0
BO=1B3/2.1m 7.1 7.1 14.3
BO=GB3/2.1m 31.6 7.9 39.5
Wall (225) x 4.8m 4.8 = 4.80 5.0 24.0 0.00 0.0 24.0

sum kN 77 29

SLS= 105
ULS= 153

Basement Wall (200) x 2.8h 2.8 = 2.8 4.8 13.4 0.00 0.0 13
Basement Base (350) (1.20 x 1.0) 1.2 = 1.20 10.4 12.5 1.50 1.8 14

sum kN 103 30

SLS= 133
ULS= 192

Unloading soil pressure say = 18kN/m2 x 2.8m (h) = 50 kN/m2
Allowable pressure = Stiff Clay = 100 kN/m2
with unloading allowance = 150 kN/m2

0.88 m Use min. 1.20m base

Adjecent Wall - 83 Camden Mews

L Dead Live DL+IL
BO= Roof x 3.6m/2 1.80 = 1.80 0.8 1.4 0.75 1.4 2.7
BO= 1st Floor x 3.6m/2 1.80 = 1.80 0.75 1.4 1.50 2.7 4.1
BO= Ground Floor x 3.6m/2 1.80 = 1.80 0.75 1.4 1.50 2.7 4.1
Wall (225) x 6.5m 6.5 = 6.50 5.0 32.5 0.00 0.0 32.5

sum kN 37 7

SLS= 43
ULS= 62

Adjecent Garage

L Dead Live DL+IL
BO= Roof x2.5m/2 1.25 = 1.25 0.8 0.9 0.75 0.9 1.9
Wall (225) x 3m 3.0 = 3.00 5.0 15.0 0.00 0.0 15.0

sum kN 16 1

SLS= 17
ULS= 24
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FLOTATION AND HEAVE SIMPLIFIED CHECKS

Flotation force = Uplift force as noted below

Basement Area = 8 x 9.5 +6.4 x 3.5= 98.4 m2
GW above formation level = 2 m Assumed 2m above formation level.
Water weight = 10 kN/m3
F up = 1968.0 kN

Sum F = UPLIFT 1968.0 kN

Resistance

BASEMENT
Reference Area / L Dead

kN/m
kN/m2 kN

Roof (timber) x 8 x 9.5 8x9.5 = 76 0.5 38
1st (timber) x 8 x 9.5 8x9.5 = 76 0.5 38
Ground floor MD x  8 x 9.5 8x9.5 = 76 4.2 319
Party wall (0.225thk) 8.5 x 4.7h 8.5x4.7 = 40 5.0 200
Side cavity wall 8.5 x 4.7 8.5x4.7 = 40 4.1 164
Rear blockwork wall 7 x 2.2 x 80% 7x2.2x0.8 = 12 4.1 51
Front façade 4.7 x 7h x 80% 4.7x7x0.8 = 23 5.0 115
Basement Walls (0.30) 3.1h x 43 3.1x43 = 133 7.2 960
Basement Slab (0.30) 98 = 98 7.2 708
Basement Slab Screed (0.05) 98 = 98 1.0 98

sum kN 2691

F.o.S = R / F 1.37 > 1.2 Acceptable
Anchor piles are not required

Refer to next page for RC Raft design under High Groundwater Pressure or Heave (critical)
Case 1:
Design for = water = 2 x 10 20 kN/m2
SWT of 300thk raft + screed = 0.30 x 24 + 1.5 = -8.7 11 kN/m2 uplift

Case 2: HEAVE UPLIFT - 300thk raft
Design for = heave of (3.5m excavation) x 20 x 0.5  area max heave = 35.0 kN/m2
SWT of 300thk raft = 0.30 x 24 = -7.2 28 kN/m2 uplift

Heave overall F.o.S = R / F 0.78 > 1.2 Use heave former

Heave check:

Depth of excavation = 3.5 m
Heave force x 50% = 35 kN/m2
Expected max ground movement in the middle of excavation :
Accoridng to ground movement report 8 mm max

90mm thick Cellcore HX S 9/13

deadweight / downward load
300thk slab 7.2
Live load allowance 1.5

Total Load: 8.7 kN/m2

Table 1 (Cordek) Save load value is 9 kN/m2
Fail load of 13kN/m2
The appropriate Cellcore XS s Grade 9/13

Residual Upward Force is derived as follows:
Cellcore fail load = 13
self weight of slab 7.2
F app=Resudial appward force: 5.8 kN/m2

Resudial appward force=F app x A= 571 kN
Resistance=total= 2691 kN

Heave overall F.o.S = R / F 4.72 > 1.2 OK

For Raft design refer to Part C
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