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RETAINING WALL 
 
Typical retaining wall below party wall with No 52.  Opposite side (below No 48) is similar. 
 
 

RETAINING WALL ANALYSIS (BS 8002:1994) 
TEDDS calculation version 1.2.01.06 

  
 

Wall details 
Retaining wall type Cantilever 
Height of wall stem hstem = 3000 mm Wall stem thickness twall = 375 mm 
Length of toe ltoe = 1500 mm Length of heel lheel = 200 mm 
Overall length of base lbase = 2075 mm Base thickness tbase = 350 mm 
Height of retaining wall hwall = 3350 mm 
Depth of downstand dds = 0 mm Thickness of downstand tds = 350 mm 
Position of downstand lds = 1525 mm 
Depth of cover in front of wall dcover = 0 mm Unplanned excavation depth dexc = 0 mm 
Height of ground water hwater = 3350 mm Density of water γwater = 9.81 kN/m3 
Density of wall construction γwall = 23.6 kN/m3 Density of base construction γbase = 23.6 kN/m3 
Angle of soil surface β = 0.0 deg Effective height at back of wall heff = 3350 mm 
Mobilisation factor M = 1.5 
Moist density γm = 18.0 kN/m3 Saturated density γs = 21.0 kN/m3 
Design shear strength φ' = 24.2 deg Angle of wall friction δ = 0.0 deg 
Design shear strength φ'b = 24.0 deg Design base friction δb = 18.0 deg 
Moist density γmb = 18.0 kN/m3 Allowable bearing Pbearing = 125 kN/m2 

Using Coulomb theory  
Active pressure Ka =0.419 Passive pressure Kp = 4.057 
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At-rest pressure K0 = 0.590 

Loading details 
Surcharge load Surcharge = 5.5 kN/m2 
Vertical dead load Wdead = 40.0 kN/m Vertical live load Wlive = 0.0 kN/m 
Horizontal dead load Fdead = 0.0 kN/m Horizontal live load Flive = 0.0 kN/m 
Position of vertical load lload = 1688 mm Height of horizontal load hload = 0 mm 

  
 

Loads shown in kN/m, pressures shown in kN/m2 

Calculate propping force 
Propping force Fprop = 53.5 kN/m 

Check bearing pressure 
Total vertical reaction R = 97.4 kN/m Distance to reaction xbar = 549 mm 
Eccentricity of reaction e = 489 mm 

Reaction acts outside middle third of base 
Bearing pressure at toe ptoe = 118.3 kN/m2 Bearing pressure at heel pheel = 0.0 kN/m2 

PASS - Maximum bearing pressure is less than allowable bearing pressure 
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RETAINING WALL DESIGN (BS 8002:1994) 
TEDDS calculation version 1.2.01.06 

Ultimate limit state load factors 
Dead load factor γf_d = 1.4 Live load factor γf_l = 1.6 
Earth pressure factor γf_e = 1.4 

Calculate propping force 
Propping force Fprop = 53.5 kN/m 

Design of reinforced concrete retaining wall toe (BS 8002:1994) 

Material properties 
Strength of concrete fcu = 35 N/mm2 Strength of reinforcement fy = 500 N/mm2 

Base details 
Minimum reinforcement k = 0.13 % Cover in toe ctoe = 75 mm 

  
 

Design of retaining wall toe 
Shear at heel Vtoe = 119.2 kN/m Moment at heel Mtoe = 166.6 kNm/m 

Compression reinforcement is not required 

Check toe in bending 
Reinforcement provided 16 mm dia.bars @ 100 mm centres 
Area required As_toe_req = 1560.8 mm2/m Area provided As_toe_prov = 2011 mm2/m 

PASS - Reinforcement provided at the retaining wall toe is adequate 

Check shear resistance at toe 
Design shear stress vtoe = 0.447 N/mm2 Allowable shear stress vadm = 4.733 N/mm2 

PASS - Design shear stress is less than maximum shear stress 
Concrete shear stress vc_toe = 0.712 N/mm2 

vtoe < vc_toe - No shear reinforcement required 

Design of reinforced concrete retaining wall heel (BS 8002:1994) 

Material properties 
Strength of concrete fcu = 35 N/mm2 Strength of reinforcement fy = 500 N/mm2 

Base details 
Minimum reinforcement k = 0.13 % Cover in heel cheel = 75 mm 
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Design of retaining wall heel 
Shear at heel Vheel = 21.7 kN/m Moment at heel Mheel = 6.4 kNm/m 

Compression reinforcement is not required 

Check heel in bending 
Reinforcement provided 12 mm dia.bars @ 100 mm centres 
Area required As_heel_req = 455.0 mm2/m Area provided As_heel_prov = 1131 mm2/m 

PASS - Reinforcement provided at the retaining wall heel is adequate 

Check shear resistance at heel 
Design shear stress vheel = 0.081 N/mm2 Allowable shear stress vadm = 4.733 N/mm2 

PASS - Design shear stress is less than maximum shear stress 
Concrete shear stress vc_heel = 0.464 N/mm2 

vheel < vc_heel - No shear reinforcement required 

Design of reinforced concrete retaining wall stem (BS 8002:1994) 

Material properties 
Strength of concrete fcu = 35 N/mm2 Strength of reinforcement fy = 500 N/mm2 

Wall details 
Minimum reinforcement k = 0.13 % 
Cover in stem cstem = 75 mm Cover in wall cwall = 75 mm 

  
 

Design of retaining wall stem 
Shear at base of stem Vstem = 22.4 kN/m Moment at base of stem Mstem = 129.5 kNm/m 

Compression reinforcement is not required 
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Check wall stem in bending 
Reinforcement provided 16 mm dia.bars @ 100 mm centres 
Area required As_stem_req = 1074.0 mm2/m Area provided As_stem_prov = 2011 mm2/m 

PASS - Reinforcement provided at the retaining wall stem is adequate 

Check shear resistance at wall stem 
Design shear stress vstem = 0.077 N/mm2 Allowable shear stress vadm = 4.733 N/mm2 

PASS - Design shear stress is less than maximum shear stress 
Concrete shear stress vc_stem = 0.675 N/mm2 

vstem < vc_stem - No shear reinforcement required 
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Indicative retaining wall reinforcement diagram 

  
 
Toe bars - 16 mm dia.@ 100 mm centres - (2011 mm2/m) 
Heel bars - 12 mm dia.@ 100 mm centres - (1131 mm2/m) 
Stem bars - 16 mm dia.@ 100 mm centres - (2011 mm2/m) 
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Geoff Watson

From: Holland, Stephen <Stephen.Holland@tubelines.com>
Sent: Friday, 24 June, 2016 2:29 PM
To: gwatson@croftse.co.uk
Cc: Location Enquiries
Subject: FW: 50 Rochester Place, London NW1 9JX

Thanks Geoff based on the feedback  I have had we are circa 70 m away so will not be effected by this development.
 
Kind regards 
Steve   
 
Stephen Holland  
Infrastructure Protection  
JNP Lead Engineer  
   
Mobile 07899060254 
Email: Stephen.Holland@tubelines.com 
 
From: Laurie, Philip (OneLondon)  
Sent: 24 June 2016 1:57 PM 
To: Holland, Stephen 
Cc: Cadman, John (OneLondon) 
Subject: FW: 50 Rochester Place, London NW1 9JX 
 
Steve,  
 
60 metres, I recon it could be marginal. 
 
Regards 
 
Phil 
 
From: Geoff Watson [mailto:gwatson@croftse.co.uk]  
Sent: 24 June 2016 09:54 
To: Cadman John 
Cc: Laurie Philip 
Subject: 50 Rochester Place, London NW1 9JX 
 
Dear John and Philip 
 
We are involved in the planning application of a basement (not more than 4.5m deep below ground level) for the 
above property which is appears close to a tube line (see attached image). The property is in Camden and is possibly 
within 60m of the northern line, as shown in the Google screen-grab below: 
 



2

 
 
We’ve learnt the hard way not to rely  on Google maps for plan distances to tube lines, so this might be closer than 
we think.  Please could you advise: 
 

•         At design stage, would we need a correlation survey for this? 
•         At design stage, would our client need to sign an RoCD? 
•         At design stage, will the client be expected to comply with G0023 and S050? 
•         At planning stage, will LUL require anything more from us besides notification (by way of this e-mail) and 

stating whether the above will be necessary at a later stage? 
 
Please let us know if any of the above applies. 
 
Kind regards 
 
Geoff Watson 
Structural Engineer 
 

 
Clock Shop Mews, Rear of 60 Saxon Rd, SE25 5EH 
t: 020 8684 4744 
e: gwatson@croftse.co.uk 
w: www.croftse.co.uk 
Follow us at @CroftStructures 

 
 
 




