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1 Introduction  

CAD Engineering Solutions has been appointed to prepare a Basement Impact Assessment (BIA) for the property located 
at 15 Woodside Road, Northwood, HA6 3QE, which is undergoing the construction of a new rear extension and 
basement beneath the area of the existing patio. The proposed works will include the partial underpinning of the existing 
rear wall; the existing house on the site will be retained. 

This report specifically evaluates the construction methodology of the basement and its potential impacts on the 
surrounding areas. This BIA serves as a supporting document for the planning application submitted to Hillingdon 
Council. It is important to note that this document is intended solely for planning and development purposes and should 
not be considered a design document. 

2 Proposed Development and Structural Methodology 

 Scope of Works: The proposed scheme involves the construction of a new basement located beneath the 
footprint of the existing rear patio. The excavation will reach a depth of 3.0m to the Finished Floor Level (FFL). 

 Underpinning: The construction will involve the partial underpinning of the existing rear wall of the host 
property. 

 Construction Sequencing: To ensure ground stability, the basement retaining walls will be constructed using a 
sequential underpinning method. Reinforced concrete walls will be cast in strict, carefully managed sequences. 
This methodology is specifically chosen to ensure that the surrounding ground, particularly on adjacent plots, is 
not disturbed or undermined during the works. 
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Figure 1. Proposed new extension rear elevation    

3 Site Description  
 

 Proximity: The closest neighbouring buildings are situated approximately 5.4m from the perimeter of the 
proposed basement excavation. 

 Assessment of Impact: Given the relatively shallow basement depth of 3.0m to FFL, combined with the 
substantial 5.4m separation distance and the implementation of sequential concrete underpinning, the 
theoretical zone of influence from the excavation will not intersect with the foundations of the neighbouring 
properties. Therefore, the proposed works will not have any negative structural impact on adjacent buildings. 
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Figure 2. Distance between the proposed basement corner and the corner of the existing neighbours extension  

 
Figure 3. Distance between the proposed basement corner and the corner of the existing neighbours building  
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4 Site Geological and Hydrogeological Conditions 

 

4.1 Site Geology 

The site investigation report is currently unavailable. However, based on the British Geological Survey (BGS) maps, the 

area is primarily composed of Clay. 

 
 
 
Figure 4. Image showing the bedrock geology details (Source – BGS maps)    

 
One borehole has been identified near the proposed site. Given the current scope of this report, the details from the 

British Geological Survey (BGS) and the nearby borehole provide a reasonable representation of the expected soil strata 

at the proposed development area.  
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Figure 5. Image showing the bore hole results (Source – BGS maps)    
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Figure 6. Image showing the location of the nearest borehole (approximately 250m from the proposed basement)   

4.2 Site Hydrogeology 
 
 
Although no groundwater has been observed at basement height in nearby borehole, we recommend conducting a 

detailed site investigation at the property to identify any potential groundwater issues. 

The basement should be waterproofed, designed by a Chartered Surveyor in Structural Waterproofing (CSSW) to meet 

Grade 3 standards according to BS 8102:2009, suitable for habitable spaces. 

For effective waterproofing, we advise considering combinations of Type A (Barrier Protection), Type B (Structurally 

Integral Protection), and Type C (Drained Protection) systems, as recommended by NHBC and Premier Guarantee. This 

approach will ensure robust protection against water ingress and enhance the longevity of the basement structure.  

 

 

The Environment Agency’s Flood Map for Planning, indicates the site is in Flood Zone 1, and not at risk of flooding from 

rivers or the sea.  
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The proposed site is located in Flood Zone 1, which indicates a low probability of flooding, specifically less than a 0.1% 

annual chance of river or sea flooding. This classification suggests that the area is generally considered safe from 

significant flood risks. Since the development is less than 1 hectare and there is no critical drainage issues identified at 

the proposed site, a Flood Risk Assessment is not required. 

 

While Flood Zone 1 has the lowest risk, it is important to note that flooding can still occur from other sources, such as 

surface water runoff or blocked drains. Therefore, developers should consider sustainable design and effective water 

management strategies to mitigate any potential risks associated with extreme weather events and climate change. 

 

 

5 Screening Stage 

This stage identifies areas of concern that require further investigation, including a series of questions within a screening 

flowchart covering three categories: Geology and land stability, Hydrogeology, Surface flow and flooding. 

5.1 Geology and Land Stability  

1. Does the existing site include slope, natural or man -made, greater than 7º (approximately 1 in 8) 

No. The topography of the site is relatively level. 

2. Will the proposed re-profiling of landscaping at site change slopes at the property boundary to greater than 7º? 

No. There will be no re-profiling of the land within the site. 

3. Does the development neighbour land, including railway cuttings and the like, with a slope greater than 7º? 
Currently, information about the neighbouring land is unknown. However, based on the surrounding topography, it is 

assumed that there are no significant slopes in the adjacent properties either.  

4. Is the site within a wider hillside setting in which the general slope is greater than 7º? 
The surrounding land does not have any significant sloped areas.  

5. Is London Clay the shallowest stratum on the site? 

The BGS maps shows that the shallowest strata is Clay  

6. Will any trees be felled as part of the proposed development and/ or are any works proposed within any tree protection zones 

where trees are to be retained? 

No large trees will be felled as part of the development. 

7. Is there a history of shrink / swell subsidence in the local area and/or evidence of such at the site? 
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At this stage, it is not possible to confirm whether neighbouring properties have experienced subsidence or have been 

underpinned. A site investigation and verification of neighbouring foundations will be required at the appropriate stage of 

the construction process to establish the actual ground conditions and any historic or existing structural interventions. 

 

8.  Is the site within 100m of watercourse or a potential spring line? 

No.  

9. Is the site within an area of previously worked ground? 

Unknown. Site Investigation Report to establish exact ground conditions for site. 

10. Is the site within an aquifer? If so, will the proposed basement extend beneath the water table such that dewatering will be 

required during construction? 

Site is not within an aquifer. Clay is present below the site.  

11. Is the site within 5m of a public highway or pedestrian right of way? 

The building is not located within 5 m of any public highway or pedestrian pathway 

12. Will the proposed basement significantly increases the differential depth of foundations relative to neighbouring properties?  

The closest neighbouring building, No. 13 Woodside Rd, is located approximately 5.4m away, which is safely outside the 

zone of influence. However, to ensure general excavation safety and to prevent any disturbance to the ground of the 

adjacent plot (as the basement wall is set back ~1.1m from the boundary), the proposed retaining walls will be 

constructed in a carefully managed sequence. 

13. Is the site over (or within the exclusion zone of) any tunnels?   

No 

 

5.2 Hydrogeology 

1.Is the site located directly above an aquifer? 

Site is not within an aquifer. The site is underlain by clay, an unproductive stratum.   

2. Will the proposed basement extend beneath the water table surface? 

According to the nearest boreholes, the water table is below the basement depth. 

3. Will the proposed basement development result in a change in the proportion of hard surfaced / paved areas? 

Due to the extension of the building, the impermeable areas may change. 

4. As part of site drainage, will more surface water (e.g. rainfall and run-off) than at present be discharged to the ground (e.g. via 

soakaways and/or SUDS)? 
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Unknown at this stage. There may be slight differences, but no significant variations are expected compared to the 

previous. 

5. Is the lowest point of the proposed excavation (allowing for any drainage and foundation space under the basement floor) 

close to, or lower than, the mean water level in any local pond or spring line?  

No 

 

 

 

5.3 Surface Flow and Flooding 

1. Is the site within the catchment of the pond chains on Hampstead Heath? 

No 

2. As a part of the proposed site drainage, will surface water flows (e.g. volume of rainfall and peak run-off), be materially 

changed from the existing route? 

Currently Unknown – Due to the construction of new building, the flow of water into the ground and the existing 

surface water drainage system may change. This needs to be confirmed by Drainage Strategy in further design stages. 

3. Will the proposed basement result in a change in the proportion of hard surface water being received by adjacent properties 

or downstream watercourses? 

Currently Unknown – Due to the new construction of the building, the impermeable areas may change. 

4. Will the proposed basement result in changes to the quality of surface water being received by adjacent properties or 

downstream watercourses? 

No.  Collected surface water will be from building roofs and paving, as before.  The quality of the water received 

downstream will therefore not change. 

5. Is the site in an area known to be at risk from surface flooding or is it at risk from flooding because the proposed basement is 

below the static water level of a nearby surface water feature. 

No. The site is in flood zone 1 and static water level is much below level of basement slab. 

 

 

Floor span:  6,5 /2 = 3,25  m 
           

Dead loads:   8 x 3,25 = 26,00  kN/m    

Live loads:  1,50  x 3,25 = 4,88  kN/m    

Partitions  0,50  x 3,25 = 1,63  kN/m    

 

Allowance for existing building’s wall: 20 kN/m 

 



 

 
Trident Court  

1 Oak croft Rd 

Surbiton, KT9 1BD 
 

  
020 3011 1787                                                     info@cadengineeringsolutions.co.uk                   www.cadengineeringsolutions.co.uk   

Allowance for the existing 1st floor and attic:  

Floor span:  4 /2 = 2,00  m 
           

Dead loads:   0,7 x 2 = 1,40  kN/m    

Imposed  0,60  x 2 = 1,20  kN/m    

Partitions  0,30  x 2 = 0,60  kN/m    

 

Loft floor:  4 /2 = 2,00  m 
           

Dead loads:   0,5 x 2 = 1,00  kN/m    

Live load:  0,60  x 2 = 1,20  kN/m    

 

 

 

5.4 Summary of Screening 

The screening process identifies the following issues to be carried forward to scoping for further assessment: 

 The basement walls located near the boundary line should be cast in sequence to prevent any ground 

disturbance on the adjacent plot. 

 Change in water surface flow due to new construction.  

 Change in the amount of impermeable surface due to new development 

Other potential concerns identified in the Screening process were demonstrated to be not applicable or not significant 

when applied to the proposed development. 

6 Scoping Stage 
 
The purpose of scoping is to assess in more detail the factors to be investigated in the impact assessment. Potential 

consequences are assessed for each of the identified potential impact factors. 

6.1 Geology and Land Stability  

The construction of the basement will not impact the geology or stability of the ground, as the site is relatively level and 

the highways are located a safe distance from the proposed works. While the adjacent building at No. 13 Woodside Rd is 

situated at a safe distance of approximately 5.4m, the basement excavation is located approximately 1.1m from the 

boundary line. Therefore, to ensure overall stability, prevent any disturbance to the adjacent plot's ground, and safely 

manage the underpinning of the host property, the walls must be constructed in sequence. Additionally, temporary 

supports must be installed as detailed in the Basement Construction Method Statement to ensure complete safety during 

the construction process. 
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6.2 Hydrogeology  

The water table is located below the proposed founding depth. The exact level needs to be confirmed through a site 

investigation report. It is essential to design the basement to account for a full head of water or to establish the water 

table level based on the findings from the investigation. 

6.3 Surface Flow  

Currently, the surface flow conditions are unknown. While it is anticipated that there will not be any significant 

difference in surface flow compared to the previous building, the construction of a new building and basement may alter 

surface flow patterns. This potential change needs to be confirmed through a Drainage Strategy in the further design 

stages to ensure effective management of surface water runoff and compliance with local drainage regulations. 

 

6.4 Arboricultural Impact and Mitigation 

The arboricultural impact of the proposed basement has been fully assessed. The proposed site layout allows for the 
healthy retention of all trees on the site and within nearby adjacent sites. The scheme does not require the removal of 
any trees , nor does it require any facilitation pruning to accommodate the construction. 

 Impact on T1 (Eucalyptus, Category B1): The proposed basement will result in a minor 3% encroachment into 

the Root Protection Area (RPA) of T1. The area of excavation currently exists as a well-engineered patio with an 

assumed sub-base in excess of 300mm and an existing retaining wall. Due to these existing subterranean 

structures, it is highly unlikely that there are any significant roots from T1 in the area where the new basement 

will sit. T1 is a healthy tree that will tolerate this negligible root loss and recover quickly, especially given the 

large areas of open ground available on other sides of the RPA for compensatory root growth to develop. 

 Impact on Other Trees: The proposed new structures are situated completely outside of the assessed RPAs of all 

of the other trees. Consequently, these trees pose no below-ground constraints on the new structure, and the 

basement will not impact them. 

 Tree Protection Measures: The retained trees require protection in accordance with industry best practice and 

BS 5837: 2012 to ensure their longevity. Protective fencing must be erected prior to any works commencing in 

the vicinity of the trees. The existing hard surfacing provides adequate ground protection and must be retained 

in situ for the entirety of the site works. Furthermore, any new services or inspection chambers associated with 

the basement must be routed to avoid all RPAs of retained trees. 
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7 Basement Construction Method Statement   

7.1 General recommendations 
The proposed basement has a footprint of ~7.1 m in length and ~11.3 m in width, with a depth of ~3.3 m below the 

existing ground level. The basement walls will be set back ~1.1 m from the boundary with No. 13. To completely prevent 

any ground disturbance to the adjacent plot and to guarantee overall safety during the excavation, we recommend 

constructing the basement sequentially, as outlined below. 

 

7.2 Sequence of works   
 
The below works should be performed in the sequence shown in the temporary works drawings. The following steps 

should be repeated for each pair of sections in the sequence provided. The basement retaining walls will be 340mm thick 

reinforced concrete (RC) walls. The base will consist of a 300 mm thick basement slab with a 150 mm heel. Refer to 

annexure for basement wall calculations. 

 
Figure 7. Basement Structure Plan  
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Stage 0  
 
 

 
 
 
Stage 1  
 
 Perform initial excavation for the proposed basement. 
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Stage 2 
 

 
 
 
Stage 3 
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Stage 4 
 

 
Stage 5 
 



 

 
Trident Court  

1 Oak croft Rd 

Surbiton, KT9 1BD 
 

  
020 3011 1787                                                     info@cadengineeringsolutions.co.uk                   www.cadengineeringsolutions.co.uk   

 
 
Stage 6 
 

 
 
 
 
Stage 7 
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Stage 8 
 

 
 
 
Stage 9 
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RETAINING BASEMENT WALL ANALYSIS 

In accordance with EN1997-1:2004 incorporating Corrigendum dated February 2009 and the UK national annex  
Tedds calculation version 1.0.00 

Design summary 

Overall design status; PASS 

Overall design utilisation; 0.915 

Description Unit Provided Required Utilisation Result 
Bearing pressure kN/m2 100 37.72 0.377 PASS 

Design - Combination 1.35G + 1.5Q + 1.5Qr 

Description Unit Provided Required Utilisation Result 
Pure axial capacity kN/m 5919.52 114.03 0.019 PASS 
Bending capacity kNm/m 105.18 -30.68 0.292 PASS 
Shear axial capacity kN/m 142.35 48.62 0.342 PASS 
Foot. bending reinf. mm2/m 2011 1839 0.915 PASS 
Foot. shear capacity kN/m 162.41 101.95 0.628 PASS 

Basement wall details 

Stem height; hstem = 3000 mm 

Thickness of stem; tstem = 340 mm 

Stem area; Astem = hstem  tstem = 1020000 mm2 

Density; stem = 25 kN/m3 

Fixity at base of the wall; Pinned 

Angle to rear face of basement wall;  = 90 

Retained soil height; hret = 3000 mm 
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Backfill soil angle;  = 0 

Strip footing details 

Footing depth; hfooting = 300 mm 

Toe length; ltoe = 3000 mm 

Heel length; lheel = 150 mm 

Total length; ltotal = 3490 mm 

Footing area; Afooting = ltotal  hfooting = 1047000 mm2 

Density; footing = 25 kN/m3 

Footing rotation; Prevented 

Total height; htotal = hstem + hfooting = 3300 mm 

Effective soil height; heff = hret + hfooting = 3300 mm 

  
 

Loading details 

Axial permanent load on top of wall ; PG = 48.4 kN/m 

Permanent surcharge load; pG,sur = 5 kN/m2 

Permanent surcharge load on footing toe; pG,sur,toe = 2 kN/m2 

Axial imposed load on top of wall ; PQ = 9.51 kN/m 

Moment imposed load on top of wall; MQ = 1.62 kNm/m 

Imposed surcharge load; pQ,sur = 2 kN/m2 

Imposed surcharge load on footing toe; pQ,sur,toe = 2 kN/m2 

Retained soil properties 

Soil type; Medium dense well graded sand 

Moist soil height; hmoist = 3000 mm 

Saturated soil height; hsat = 0 mm 

Moist density; mr = 20 kN/m3 

Saturated density; sr = 22 kN/m3 

Characteristic effective shear resistance angle; 'r.k = 30 deg 

Characteristic wall friction angle; r.k = 0 deg 
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Base soil properties 

Soil type; Medium dense well graded sand 

Soil density; b = 20 kN/m3 

Characteristic cohesion; c'b.k = 0 kN/m2 

Characteristic effective shear resistance angle; 'b.k = 30 deg 

Using Coulomb theory 

At rest pressure coefficient; K0 = 1 - sin('r.k) = 0.5 

Lateral pressure 

Permanent surcharge pressure; pQ.Surch.Press = K0  pQ,sur = 1 kN/m2 

Imposed surcharge pressure; pG.Surch.Press = K0  pG,sur = 2.5 kN/m2 

Permanent toe surcharge pressure; pQ.Surch.Toe.Press = K0  pQ,sur,toe = 1 kN/m2 

Imposed toe surcharge pressure; pG.Surch.Toe.Press = K0  pG,sur,toe = 1 kN/m2 

Soil pressure at top of retained soil pSoil.Top = 0 kN/m2 

Soil pressure at footing; pSoil.Footing = K0  (hret + hfooting)  mr = 33 kN/m2 

  
 

Reactions at base of stem (from 2D analysis model) 

Axial RV.StemBase = 83.41 kN/m 

Shear RH.StemBase = 35.79 kN/m 

Moment RM.StemBase = 0 kNm/m 

Bearing pressure check 

Vertical forces 

Stem; FV.Stem = Astem  stem = 25.5 kN/m 

Footing; FV.Footing = Afooting  footing = 26.18 kN/m 

Retained soil; FV.Soil = hmoist  lheel  mr = 9 kN/m 

Surcharge load; FV.Surch = pG,sur  lheel + pQ,sur  lheel = 1.05 kN/m 

Toe surcharge load; FV.Surch.Toe = pG,sur,toe  ltoe + pQ,sur,toe  ltoe = 12 kN/m 

Applied axial loads; FV.Applied = PG + PQ = 57.91 kN/m 
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Total; FV.Total = FV.Stem + FV.Footing + FV.Soil + FV.Surch + FV.Surch.Toe + FV.Applied = 

131.64 kN/m 

Horizontal forces 

Stem; FH.Stem = RH.StemBase = 35.79 kN/m 

Retained soil; FH.Soil = (pSoil.WallBase + 0.5  (pSoil.Footing - pSoil.WallBase))  hfooting = 9.45 kN/m 

Distance; DFH.Soil = hfooting  (2 / 3  pSoil.WallBase + pSoil.Footing / 3) / (pSoil.WallBase + 

pSoil.Footing) = 0.148 m 

Surcharge load; FH.Surch = (pG.Surch.Press + pQ.Surch.Press)  hfooting = 1.05 kN/m 

Prop; FH.Prop = FH.Stem + FH.Soil + FH.Surch = 46.29 kN/m 

Total; FH.Total = FH.Stem + FH.Soil + FH.Surch - FH.Prop = 0 kN/m 

Moments 

Stem; MStem = RV.StemBase  (ltoe + tstem / 2) - RH.StemBase  hfooting - RM.StemBase = 

253.67 kNm/m 

Footing; MFooting = FV.Footing  ltotal / 2 = 45.68 kNm/m 

Retained soil; MSoil = FV.Soil  (ltoe + tstem + lheel / 2) - FH.Soil  DFH.Soil = 29.34 kNm/m 

Surcharge load; MSurch = FV.Surch  (ltoe + tstem + lheel / 2) - FH.Surch  hfooting / 2 = 3.43 kNm/m 

Toe surcharge load; MSurchToe = FV.Surch.Toe  ltoe / 2 = 18 kNm/m 

Horizontal base prop; MH.Prop = FH.Prop  hfooting = 13.89 kNm/m 

Moment resisted by base prop; MRest.Prop = ltotal / 2  FV.Total - (MStem + MFooting + MSoil + MSurch + MSurchToe + 

MH.Prop) = -134.3 kNm/m 

Total; MTotal = MStem + MFooting + MSoil + MSurch + MSurchToe + MH.Prop + MRest.Prop = 

229.7 kNm/m 

Bearing pressure check 

Distance to reaction; x = MTotal / FV.Total = 1745 mm 

Eccentricity of reaction; e = x - ltotal / 2 = 0 mm 

Loaded length of base; lload = ltotal = 3490 mm 

Bearing pressure at toe; qtoe = FV.Total / ltotal  (1 - 6  e / ltotal) = 37.7 kN/m2 

Bearing pressure at heel; qheel = FV.Total / ltotal  (1 + 6  e / ltotal) = 37.7 kN/m2 

Factor of safety; FoSbearing = Pbearing / max(qtoe,qheel) = 2.651 

PASS - Allowable bearing capacity exceeds maximum applied bearing pressure 

RETAINING BASEMENT WALL DESIGN 

In accordance with EN1992-1-1:2004 incorporating Corrigenda January 2008 and the UK national annex  
Tedds calculation version 1.0.00 

Concrete details - Table 3.1. Strength and deformation characteristics for concrete 

Concrete strength class; C28/35 

Aggregate type; Quartzite 

Aggregate adjustment factor - cl.3.1.3(2); AAF = 1.0 

Characteristic compressive cylinder strength; fck = 28 N/mm2 

Mean value of compressive cylinder strength; fcm = fck + 8 N/mm2 = 36 N/mm2 

Mean value of axial tensile strength; fctm = 0.3 N/mm2  (fck/ 1 N/mm2)2/3 = 2.8 N/mm2 

Secant modulus of elasticity of concrete; Ecm = 22 kN/mm2(fcm / 10 N/mm2)0.3  AAF = 32308 N/mm2 

Compressive shortening strain - Table 3.1; c3 = 0.0018 

Ultimate strain - Table 3.1; cu2 = 0.0035 

Shortening strain - Table 3.1; cu3 = 0.0035 

Effective compression zone height factor;  = 0.80 

Effective strength factor;  = 1.00 
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Coefficient k1; k1 = 0.40 

Coefficient k2; k2 = 1.0  (0.6 + 0.0014 / cu2) = 1.00 

Coefficient k3; k3 = 0.40 

Coefficient k4; k4 = 1.0  (0.6 + 0.0014 / cu2) = 1.00 

Partial factor for concrete -Table 2.1N; C = 1.50 

Compressive strength coefficient - cl.3.1.6(1); cc = 0.85 

Design compressive concrete strength - exp.3.15; fcd = cc  fck / C = 15.9 N/mm2 

Compressive strength coefficient - cl.3.1.6(1); ccw = 1.00 

Design compressive concrete strength - exp.3.15; fcwd = ccw  fck / C = 18.7 N/mm2 

Maximum aggregate size; hagg = 20 mm 

Reinforcement details 

Characteristic yield strength of reinforcement; fyk = 500 N/mm2 

Partial factor for reinforcing steel - Table 2.1N; S = 1.15 

Design yield strength of reinforcement; fyd = 435 N/mm2 

Nominal cover to wall front reinforcement; cnom.front = 50 mm 

Nominal cover to wall rear reinforcement; cnom.rear = 50 mm 

Nominal cover to footing top reinforcement; cnom.foot.top = 35 mm 

Nominal cover to footing bottom reinforcement; cnom.foot.bot = 75 mm 

Wall vertical reinforcement details 

Reinforcement provided; 2 Layers of 10 mm  bars at 100 mm c/c 

Bar diameter; Stem.V = 10 mm 

Area of reinforcement provided; As.prov.Stem.V = 2    Stem.V
2 / (4  sStem.V) = 1571 mm2/m 

Maximum allowable spacing - cl.9.6.2(3); smax.Stem.V = min(3  tstem, 400mm) = 400 mm 

PASS - Maximum allowable spacing exceeds reinforcement spacing 

Min.area required per metre length - cl.9.6.2; As.min.Stem.V = 0.002  tstem = 680 mm2/m 

PASS - Reinforcement provided exceeds minimum reinforcement required 

Wall horizontal reinforcement details 

Reinforcement provided; 2 Layers of 10 mm  bars at 200 mm c/c 

Bar diameter; Stem.H = 10 mm 

Area of reinforcement provided; As.prov.Stem.H = 2    Stem.H
2 / (4  sStem.H) = 785 mm2/m 

Maximum allowable spacing - cl.9.6.3; smax.Stem.H = min(3  tstem, 400mm) = 400 mm 

PASS - Maximum allowable spacing exceeds reinforcement spacing 

Min.area required per metre length - cl.9.6.3; As.min.Stem.H = max(0.25  As.prov.Stem.V, 0.001  tstem) = 393 mm2/m 

PASS - Reinforcement provided exceeds minimum reinforcement required 

Footing main reinforcement details 

Reinforcement provided; 16 mm  bars at 100 mm c/c 

Bar diameter; Foot.long = 16 mm 

Area of reinforcement provided; As.prov.Foot.long =   Foot.long
2 / (4  sFoot.long) = 2011 mm2/m 

Maximum allowable spacing - 9.3.1.1(3); smax.Foot.long = min(3  hfooting, 400mm) = 400 mm 

PASS - Maximum allowable spacing exceeds reinforcement spacing 

Min.area required per metre length - exp.9.1N; As.min.Foot.long = max(0.26  fctm / fyk, 0.0013)  max(dfoot.top, dfoot.bot) = 370 

mm2/m 

PASS - Reinforcement provided exceeds minimum reinforcement required 

Footing distribution reinforcement details 

Reinforcement provided; 10 mm  bars at 100 mm c/c 

Bar diameter; Foot.tran = 10 mm 
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Area of reinforcement provided; As.prov.Foot.tran =   Foot.tran
2 / (4  sFoot.tran) = 785 mm2/m 

Maximum allowable spacing - 9.3.1.1(3); smax.Foot.tran = min(3.5  hfooting, 450mm) = 450 mm 

PASS - Maximum allowable spacing exceeds reinforcement spacing 

Min.area required per metre length - exp.9.1N; As.min.Foot.tran = 0.2  As.prov.Foot.long = 402 mm2/m 

PASS - Reinforcement provided exceeds minimum reinforcement required 

DA1 6.10 load combinations (ULSD) 

1.35G + 1.5Q + 1.5Qr (0.915) 

1.00G + 1.5W (0.585) 

1.35G + 1.5Q + 1.5Qr + W1.5W (0.915) 

1.35G + 1.5Q + W1.5W + S1.5S (0.915) 

Critical ULSD combination results: 1.35G + 1.5Q + 1.5Qr 

 

  
 

Check pure axial capacity 

Ultimate axial force; NEd.max = 114.03 kN/m 

Strain with uniform compression; 0 = c3 = 0.00175 

Stress in reinforcement ; 0 = min(0  Es, fyd) = 350 N/mm2 

Pure axial design capacity; NRd0 = As.prov.Stem.V  0 + (tstem - As.prov.Stem.V)  fcd = 5919.52 kN/m 

 NEd.max / NRd0 = 0.019 

PASS - Design axial capacity exceeds ultimate axial force 

Slenderness limit - (cl.5.8.3.1) 

Effective length factor (Fig. 5.7); f = 1 

Unsupported length; lu = 3000 mm 

Effective length; l0 = f  lu = 3000 mm 

Radius of gyration; i = tstem / (12) = 9.8 cm 

Slenderness ratio (5.8.3.2(1)); slender = l0 / i = 30.6 

Analysis moments combined with moments due to imperfections (cl. 5.2 & 6.1(4)) 

Smaller factored end moment; M1.end = -2.4 kNm/m 

Larger factored end moment; M2.end = 0.0 kNm/m 

Ecc. due to geometric imperfections; ei = l0 / 400 = 7.5 mm 

Minimum end moment; M01 = min(abs(M1.end), abs(M2.end)) + ei  NEd.max = 0.9 kNm/m 

Maximum end moment; M02 = max(abs(M1.end), abs(M2.end)) + ei  NEd.max = 3.3 kNm/m 

Slenderness limit for buckling (cl. 5.8.3.1) 

Area of concrete; Ac = tstem - As.prov.Stem.V = 338429 mm2/m 

Factor A; A = 0.7 

Mechanical reinforcement ratio;  = As.prov.Stem.V  fyd / (Ac  fcd) = 0.127 
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Factor B; B = (1 + 2  ) = 1.120 

Moment ratio; rm = M01 / M02 = 0.261 

Factor C; C = 1.7 - rm = 1.439 

Relative normal force; n = NEd.max / (Ac  fcd) = 0.021 

Slenderness limit; lim = 20  A  B  C / (n) = 154.9 

 slender / lim = 0.197 

Actual slenderness ratio is less than limit, slenderness effects may be neglected 

Wall design moment (negative) 

Stem moment; Mstem = -29.8 kNm/m 

Wall design moment (conservative); MEd = min(Mstem - ei  NEd.max, -NEd  max(tstem / 30, 20mm)) = -30.7 

kNm/m 

Check bending capacity when F is NEd at bottom of storey 

Design axial force; NEd = 114 kN/m 

Design bending moment; MEd = -30.7 kNm/m; (front face in tension) 

Position of neutral axis (by iteration) z = 45.2 mm 

Moment of resistance of concrete 

Concrete compression force (3.1.7(3)) Fc =   fcd  min(max(sb  z, 0mm), tstem) = 574.3 kN/m 

Moment of resistance MRdc = Fc  (tstem / 2 - min(sb  z, tstem) / 2) = 87.2 kNm/m 

Moment of resistance of reinforcement 

Area of tension face reinforcement; As = As.prov.Stem.V / 2 = 785.4 mm2/m 

Depth to tension face reinforcement; dt = tstem - cnom.front - Stem.H - Stem.V / 2 = 275 mm 

Strain in tension face reinforcement; s = cu3  (1 - dt / z) = -0.01777 

Stress in tension face reinforcement;  = max(s  Es, - fyd) = -434.78 N/mm2 

Force in tension face reinforcement; Fst = As   = -341.48 kN/m 

Tension face reinf. moment of resistance; MRdst = Fst  (tstem / 2 - dt) = 35.86 kNm/m 

Area of compression face bars; A's = As.prov.Stem.V / 2 = 785.4 mm2/m 

Depth to compression face reinforcement; d' = cnom.rear + Stem.V / 2 = 55 mm 

Strain in compression face reinforcement; 's = cu3  (1 - d' / z) = -0.00075 

Stress in compression face reinforcement; ' = max('s  Es, - fyd) = -150.87 N/mm2 

Force in compression face reinforcement; Fsc = A's  ' = -118.49 kN/m 

Comp. face reinf. moment of resistance; MRdsc = Fsc  (tstem / 2 - d') = -13.63 kNm/m 

Total resistance of section 

Resultant concrete/steel force; F = Fc + Fst + Fsc = 114.38 kN/m 

PASS - F is within half of one percent of NEd 

Moment of resistance; MRd = MRdc + MRdst + MRdsc = 109.47 kNm/m 

 abs(MEd) / MRd = 0.28 

PASS - Design moment capacity exceeds ultimate bending moment 

Check bending capacity when F is NEd at top of storey 

Design axial force; NEd = 79.6 kN/m 

Design bending moment; MEd = -30.7 kNm/m; (front face in tension) 

Position of neutral axis (by iteration) z = 44 mm 

Moment of resistance of concrete 

Concrete compression force (3.1.7(3)) Fc =   fcd  min(max(sb  z, 0mm), tstem) = 558.5 kN/m 

Moment of resistance MRdc = Fc  (tstem / 2 - min(sb  z, tstem) / 2) = 85.1 kNm/m 

Moment of resistance of reinforcement 

Area of tension face reinforcement; As = As.prov.Stem.V / 2 = 785.4 mm2/m 
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Depth to tension face reinforcement; dt = tstem - cnom.front - Stem.H - Stem.V / 2 = 275 mm 

Strain in tension face reinforcement; s = cu3  (1 - dt / z) = -0.01837 

Stress in tension face reinforcement;  = max(s  Es, - fyd) = -434.78 N/mm2 

Force in tension face reinforcement; Fst = As   = -341.48 kN/m 

Tension face reinf. moment of resistance; MRdst = Fst  (tstem / 2 - dt) = 35.86 kNm/m 

Area of compression face bars; A's = As.prov.Stem.V / 2 = 785.4 mm2/m 

Depth to compression face reinforcement; d' = cnom.rear + Stem.V / 2 = 55 mm 

Strain in compression face reinforcement; 's = cu3  (1 - d' / z) = -0.00087 

Stress in compression face reinforcement; ' = max('s  Es, - fyd) = -174.94 N/mm2 

Force in compression face reinforcement; Fsc = A's  ' = -137.4 kN/m 

Comp. face reinf. moment of resistance; MRdsc = Fsc  (tstem / 2 - d') = -15.8 kNm/m 

Total resistance of section 

Resultant concrete/steel force; F = Fc + Fst + Fsc = 79.67 kN/m 

PASS - F is within half of one percent of NEd 

Moment of resistance; MRd = MRdc + MRdst + MRdsc = 105.18 kNm/m 

 abs(MEd) / MRd = 0.292 

PASS - Design moment capacity exceeds ultimate bending moment 

Check shear capacity of wall (cl.6.2.2) 

Design shear force; V = 48.62 kN/m 

Depth to tension steel; dv = min(tstem - cnom.front - Stem.H - Stem.V / 2, tstem - cnom.rear - Stem.V / 2) = 

275 mm 

 CRd,c = 0.18 / C = 0.120 

 kv = min(1 + (200mm / dv), 2) = 1.853 

Longitudinal reinforcement ratio; l = min(As.prov.Stem.V / (2  dv), 0.02) = 0.003 

 vmin = 0.035 N/mm2  kv
3/2  (fck / 1N/mm2)0.5 = 0.467 N/mm2 

 k1.v = 0.15 

Comp stress in concrete from axial loading; cp = NEd.max / (tstem - As.prov.Stem.V) = 0.337 N/mm2 

Design shear resistance (exp.6.2a & 6.2b); VRd.c = (max(CRd,c  kv  (100 N2/mm4  l  fck)1/3, vmin) + k1.v  cp)  dv = 

142.3 kN/m 

 V / VRd.c = 0.342 

PASS - Design concrete shear capacity exceeds ultimate shear force 

Check footing in flexure - Section 6.1 

Design bending mnt, 3000 mm from wall face; MEd.foot = -185.4 kNm/m 

Depth to tension reinforcement; dfoot.top = hfooting - cnom.foot.top - Foot.long / 2 = 257 mm 

 Kfoot = abs(MEd.foot) / (dfoot.top
2  fck) = 0.100 

 K'foot = (2    cc / C)  (1 -   ( - k1)/(2  k2))  (  ( - k1) / (2  k2)) = 

0.207 

K' > K - No compression reinforcement is required 

Lever arm; zfoot = min(0.5 + 0.5  (1 - 2  Kfoot / (  cc / C))0.5, 0.95)  dfoot.top = 232 

mm 

Depth of neutral axis; xfoot = 2.5  (dfoot.top - zfoot) = 63 mm 

Area of tension reinforcement required; As.des = abs(MEd.foot) / (fyd  zfoot) = 1839 mm2/m 

Minimum area of reinforcement - exp.9.1N; As.min = max(0.26  fctm / fyk, 0.0013)  dfoot.top = 370 mm2/m 

Maximum area of reinforcement - cl.9.2.1.1(3); As.max = 0.04  hfooting = 12000 mm2/m 

Area of tension reinforcement provided; As.prov.Foot.long = 2011 mm2/m 

 abs(As.req) / As.prov.Foot.long = 0.915 

PASS - Area of reinforcement provided is greater than area of reinforcement required 
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Check shear capacity of footing (cl.6.2.2) 

Design shear force; Vfoot = 101.95 kN/m 

Depth to tension steel; dv.foot = dfoot.top = 257 mm 

 CRd,c = 0.18 / C = 0.120 

 kv.foot = min(1 + (200mm / dv.foot), 2) = 1.882 

Main reinforcement ratio; l.foot = min(As.prov.Foot.long / dv.foot, 0.02) = 0.008 

 vmin.foot = 0.035 N/mm2  kv.foot
3/2  (fck / 1N/mm2)0.5 = 0.478 N/mm2 

Design shear resistance (exp.6.2a & 6.2b); VRd.c.foot = max(CRd,c  kv.foot  (100 N2/mm4  l.foot  fck)1/3, vmin.foot)  dv.foot 

= 162.4 kN/m 

 Vfoot / VRd.c.foot = 0.628 

PASS - Design concrete shear capacity exceeds ultimate shear force 
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8 Basement Impact Assessment  

8.1 Impact on the adjacent building structures 

Based on the assessment, the closest neighbouring building at No. 13 Woodside Rd is situated approximately 5.4m from 
the perimeter of the proposed basement. Given the relatively shallow excavation depth of 3.0m to the Finished Floor 
Level (FFL), the theoretical zone of influence from the excavation does not intersect with the foundations of the 
neighbouring property. Therefore, the proposed works will not have any negative structural impact on the adjacent 
building. 

However, the basement retaining wall is set back approximately 1.1m from the boundary line with No. 13. To ensure the 
highest level of safety and to strictly prevent any ground disturbance or relaxation on the neighbouring plot, the 
excavation and construction of the basement retaining walls will be conducted in a controlled, sequential manner. The 
use of temporary supports and propping during this sequential excavation will further ensure ground stability and the 
overall safety of the works. 

9. Site Monitoring Requirements 

To ensure the structural integrity of the host building and to verify that adjacent properties remain entirely unaffected 
during the works, a comprehensive monitoring regime must be implemented by the principal contractor: 

 Pre-Condition Survey: A thorough dilapidation/condition survey of the host property's rear elevation and the 
boundary line with No. 13 Woodside Rd must be conducted and documented prior to any excavation 
commencing. 

 Monitoring Targets: Reflective monitoring targets or survey studs must be installed on the host building's existing 
rear wall above the underpinning zone, and at strategic points along the boundary. 

 Monitoring Frequency: Optical levelling and verticality checks must be taken before excavation begins to 
establish a baseline. Monitoring must then be recorded on a weekly basis during the active excavation and 
sequential underpinning phases. Once the basement slab and structural walls are fully cured, monitoring should 
continue on a monthly basis for 3 months. 

 Action Plan and Trigger Levels: The contractor must establish acceptable movement trigger levels (e.g., Amber 
warning level at 3mm, Red stop level at 5mm). Should monitoring indicate movement approaching or exceeding 
the trigger levels, works must be halted immediately, temporary propping checked and reinforced, and the 
Structural Engineer must be consulted before works can resume. 

 Contact 

● In case of any further clarification, please contact: 

Martin Piekarz MEng, C. Build Eng MCABE 
 Director, Structural Engineer 
 e: martin@cadengineeringsolutions.co.uk  

 
This report is a considered professional opinion and is not a warranty or guarantee as regards the works undertaken in 

the past, and no liability shall attach to us except to the extent that we have failed to exercise reasonable skill, care and 

diligence in the provision of our services under the general Terms and Conditions. This report does not in any way 

increase our liability beyond that agreed under the Terms and Conditions. This certificate is not a certificate of design of 

construction as defined in the Building Act 1984 and The Building (Approved Inspectors, etc) Regulations. This report is 

for the sole benefit of the above-named Client and may not be relied upon by any other person whatsoever. Transfer of 

the benefit of this report to any party other than the Client to whom it is addressed will only be permitted with the 

written permission of our firm. 


