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1. Design Information - Structural

51 Fitzjohn’s Avenue is a multi occupancy, 6 storey high property with load
bearing external masonry walls, internal load bearing masonry walls. The floors on
each floor appear to be timber, spanning from left to right between the walls
and the roof is of a timber structure. The lower ground floor is already present to
the right front side and the left rear side of the building. The floor above the rear
lower ground part is a thick concrete/precast slab and to the front there are
timber joists.

Figur 1:Front View

Proposed works

The proposed work constitutes amendments to the internal walls layout and a
new lower ground development under the part of the property which at present
stops at the ground level. This will be constructed in reinforced concrete retaining
walls underpinning the existing external walls. Light wells will be created to the
front of the property. The light wells will have a grille over them.

Croft Structural Engineers Ltd has extensive knowledge of the design and
construction of new basements. Over the last 4 years we have completed over
150 basements in and around the local area. The method developed is:

1. Excavate front to allow conveyor to be inserted.

2. Form ‘front of basement’ with cantilevered retaining walls

3. Slowly work from the front to the rear inserting 1200 long cantilevered
retaining walls sequentially.

4. Cast ground slab
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5. Waterproof internal space with a drained cavity system.
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Figure 2: Proposed Lower Ground Floor Plan Figure 3: Proposed Ground Floor Plan

Structural Defects Noted

No defects were noted during the Chartered Engineers first visit.

Family/domestic use

Domestic Single Dwellings 15 2.0
The basement does not lie within a 45 angle of the highway and
is more than 5m from the road.

5kN/m2 if within 45° of Pavement

Garden Surcharge 2.5kN/m?2
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Surcharge for adjacent property 1.5kN/mz2 + 4kN/m2 for
concrete ground bearing slab

Adjacent Properties:
All adjacent property’s footings within 45° to have
additional geotechnical engineers input

Is Live Load Reduction included in design No

Progressive Collapse

Design for consequences of localized failure in building from an unspecified
cause

No

EN 1991-1-7:1996 Table Al

Class 2B Hotels, flats, apartments and other residential buildings
greater than 4 storeys but not exceeding 15 storeys

To NHBC guidance compliance is only required to other floors if a material
change of use occurs to the property.

Initial Building Class 2B
Proposed Building Class 2B
If class has changed material No
change has occurred

Class 2B — Design provision of effective horizontal and vertical ties to all areas
increased in class.

Lateral Stability
0.6 kN/m?2
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The main existing masonry stability walls are not being altered. The reinforced
concrete retaining walls are designed to carry the lateral loading applied from
above.

The lateral earth pressure exerts a horizontal force on the retaining walls. The
retaining walls will be checked for resistance to the overturning force this
produces.

Lateral Forces applied from;

Soil loads
Hydrostatic pressure
Surcharge loading

These produce retaining wall thrust; this is restrained by the opposing retaining
wall.
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Maintain Structural Stability of the building & Neighbouring Properties.
The attached drawing shows the reinforcement and construction
required by maintain stability of the property, the neighbouring buildings
and the road.

Calculations results are shown in the Impact Assessment Part.

Avoid Adversely Affecting drainage and Run off.

The area of hard standing remains unchanged and run off will not be
altered.

The property will not affect the main aquifer as the site does not lay
above an aquifer.

See Screening Stage information

Avoid Cumulative Impact upon Structural Stability or the water
environment.

See Scoping stage that indicates location in relations to water course
and Hampstead heath catchment.

See Impact Assessment and drawings. Additional drainage layer has
been placed under the building. The structure is designed to take
account of Hydrostatic head on the basement.

Harm the Amenity of Neighbours

Noise and nuisance have been considered in Impact Assessment stage.
Loss of Open Space or Trees

There is no loss of open space.

Trees are unaffected. The current roots will be above the existing

foundations and therefore the new foundations will not cut through
significant roots.
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2. Basement Impact: Screening

The questions below are taken from the Camden CPG 4 - Basements and
Lightwells.

Questions have been taken from Appendix E of the Arup Hydrology report
la. Is the site located directly above an aquifer?

No. The Environment Agency maps do not show the site to lie above an aquifer.
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1b. Will the proposed basement extend beneath the water table surface?

The soil investigation was not completed directly on site, but there is an existing
basement present underneath half of the building. Additionally, in appendix D
there are attached reports from three different sites approximately 200-300meters
away from the site and all of them show no water present up to 30 meters down.

2. Is the site within 100m is a watercourse, well used/disused or potential spring
line?

No. OS maps and local walkover survey show no wells, watercourses or potential
spring lines within 100m of the site.

3. Is the site within the catchment of the pond chains on Hampstead Heath?
No. The site lies outside the areas of the pond chains on Hampstead Heath.

4. Will the proposals basement development result in a change in the proportion
of hard surfaced/ paved areas?
No. The surfaces to the front & rear are to remain unchanged.

5. As part of the 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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No. Existing roof Drainage will run into the existing drainage system. Surface water
will still discharge to ground.

6. 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 and local pond (not just the pond chains on Hampstead Heath) or
spring line?

No. From walkover and OS maps, there are no local ponds or springs of
significance.

The site is near the London Clay and Claygate boundary, which may produce a
boundary line, but is higher than the boundary.

Figure 2 — Slope Stability screening flowchart

1. Does the existing site include slopes, natural or man made greater than 7°
(approximately 1 in 8)?

No. Difference in height between the rear garden and front is less than 1 in 8
slope (approx flat)

= oLl 0

Figure 4: Arup Report Figure 16

2. Will the proposed re profiling of landscaping at site change slopes at the
property boundary to more than 70 (approximately 1in 8)?
No. Proposed landscaping does not affect the slope.

3. Does the development neighbour land including railway cuttings and the like
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with a slope greater than 7° (approximately 1 in 8)?
No. Proposed landscaping does not affect the slope.

4. Is the site within a wider hillside setting in which the general slope is greater
than 7° (approximately 1 in 8)?
No. The slope of the wider hillside setting is as per the property, less than 7°

5. Is the London Clay the shallowest strata on site?
Yes. The site sits on the Claygate beds part of the London Clay formation. The
Claygate beds site above the London Clay.

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

No. No local trees are to be felled. The impact of the basement on these trees
should be considered

Caurry forward to scoping stage.

7. Is there a history of seasonal shrink-swell subsidence in the local area, and/ or
evidence of such effects at the site?

No. From the walk over survey Subsidence was not considered as an issue on this
site.

The site is on Shrinkable ground and as such has an increased risk to subsidence.
The basement and all foundations will be designed to take account of the
ground conditions. The basement construction places the loads of the property
on to deep ground. The depth further protects the building from the seasonal
changes in the ground.

8. Is the site within 100m of a watercourse or a potential spring line?
No. OS maps and local walkover survey show no wells, watercourses.

9. Is the site within an area of previously worked ground?
No. From the historical maps, the site has been residential for the past 150 years.

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

No. The Environment Agency maps do not show the site to lie above an aquifer.

Arups report shows the site to be am unproductive strata.
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Figure 5: Arup Report Figure 8

11. Is the site within 50m of the Hampstead Heath ponds?
No.

Figure 6: Arup Report Figure 12

12. Is the site within 5m of a highway or pedestrian footway?
Yes. Site is within 5m of the footpath/alleyway.

Carry forward to scoping stage. The design will need to take account of the
highway loading.

13. Will the proposed basement significantly increase the differential depth of
foundations relative to the neighbouring properties?

No. Existing building already has a lower ground level, and proposed
development is to extend the lower ground floor under the full footprint of the
building. Party wall will not be underpinned as the building is free standing.
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Existing footings are expected to be corbelled masonry approx. 1000mm below
ground level.
Carry forward to scoping stage.: Overall design to be considered.

14. Is the site over (or within the exclusion zone) of any tunnels, e.g. railway lines?
No. Nearest is the LUL Line, approximately 100m from site. Confirmation at design
stage from LUL is required to confirm their assets are not affected.

1. Is the site within a catchment of the pond chains on Hampstead Heath?
The site lies outside the catchment areas of the Hampstead heath ponds as
shown on figure 14 of the Camden Hydrological Study

2. As 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?
No. The area of hard standing remains unchanged by the development.

3. Will the proposed basement development result in a change to the hard
surfaced /paved external areas?
No. The amount of hard standing will remain unchanged

4. Will the proposed basement result in changes to the inflows (instantaneous and
long term of surface water being received by adjacent properties or downstream
watercourses?

No. The proposed development will enter the current drainage system.

5. Will the proposed basement result in changes to the quality of surface water
being received by adjacent properties or downstream watercourses?
No. The quality of water is unlikely to be altered.

6. Is the site in an area known to be at risk from surface water flooding, such as
South Hampstead, West Hampstead Gospel Oak and King’s Cross or is it at risk

form flooding, for example because the proposed basement is below the static
water lever of a nearby surface water feature?
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Fitzjohn’s Ave is not noted on the previously flooded streets in Camdens fig 5 core
Strategy. The soil investigation reports attached at appendix E show no water up
to 30 meters down.

3. Basement Impact: Screening Maps

Attached maps support Screening information
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4. Basement Impact: Scoping

Subterranean flow

There is an existing basement already present underneath half of the
property, the refurbishment will drop the level only to the existing lower
ground floor.

Additionally, the attached soil investigation reports done in close
proximity to the site in different direction, approximately 200-300m
away show that there is no water present up to 30meters.

The Claygate beds are expected to be the top layer. The slope stability
of theses beds is in the region of 40°. The design of the RC retaining walls

will take this into account.

The basement is within 5m of the footpath, and will therefore be
designed with a 5kN/mz2 surcharge.

This proposal is not considered to be in an area a risk of flooding.

The flow of surface water above the basement (top 1m of soil) will need
to be considered.
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5. Desk Study and Walkover Survey

The Geology of Britain viewer Map Indicates the site is underlain by
Claygate member. This is as expected in the area.
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. 1:50 000 scale bedrock geology description:
Claygate Member - Clay, Silt &nd Sand, Sedimentary
Bedrock formed approzimately 34 to 56 million
vears ago in the Palaeogene Period. Local
environment previously dominated by shallow seas,

. Setting: shallow seas. These rocks were formed in
shallow seas with mainly siliciclastic sediments
(comprising of fragments or clasts of silicate
minerals) deposited as mud, silt, sand and gravel.

Further details What is Bedrock Geology?

To purchase detailed geological reports for this
area, try our GeoReports service

— T— i S 6 B e

Figure 7 Extract From North London Drift Sheet

Figure 8: Adjacent property on left side Figure 9: Adjacent property on right side

The existing building did not exhibit any signs of subsidence not
movement. The building is free standing, with adjacent buildings
approximately 1.5m away. The effects of the development on the
adjacent properties will need to be considered.
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No build over agreements known of.

Underground line is approximately 100m away.

From the Historic Maps it can be seen that the ground use has not been
conducive to activities leading to poor ground.

During the walk over survey no items were noted that may lead to
contamination.

No wells were noted on site

The site is not shown within the areas of recent local flooding in the Arup’s
report.

The site is not within the Hampstead pond catchment area as shown in
the Arup’s report.

The site is not within any local water course noted in the Arup’s report.
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6. Impact Assessment

From the walk over survey, the OS map and the Arups report the slopes
around the site are less than 7°.

Land slip is not a problem due to any circular failure patterns.

The retaining walls must be designed to accommodate the lateral
pressures from the soils.

Reinforced concrete cantilevered retaining walls

The designs for the retaining walls have been calculated using TEDDS
software. The software is specifically designed for retaining walls and
ensures the design is kept to a limit to prevent damage to the adjacent

property.
Attached printout of Calculations can be found in Appendix B.

The overall stability of the walls are design using Ka & Kp values, while the
design of the wall uses Ko values. This approach minimise the level of
movement from the concrete affecting the adjacent properties.

The walls are designed to cope with the hydrostatic pressure. It is
possible that a water main may break causing local high water table.
To account for this the wall is designed for water to the full height fo the
retaining wall.

The Design also considers floatation as a risk. The design of has
considered the weight of the building and the uplift forces from the
water. The weight of the building is greater than the uplift resulting in a
stable structure.

Below are the design pressures and loadings.
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Figure 10: RC Retianing wall 1 design
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Full calculations for RC retaining walls 1 & 2 can be found in appendix
C.
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Figure 11: RC Retaining wall 2 design
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Design using NHBC guidance

Basement depth will allow for footings to be placed outside the effects
of the trees.

The current trees roots will be limited by the existing foundations. The
new basements excavations will not significantly/ adversely affect the
root protection zones of the neighbouring trees.
No build over agreements known of.
Flooding. The site is not in an area of high risk flooding.
The building does not undermine the highway, but car parking is present
to the front of the property. Itis possible for heavier goods vehicles to
reverse on to the property to allow for this risk loadings are to be taken
from the Highways loading code.

10kN/mz2 to front light well

Garden Surcharge 2.5kN/m?2

Surcharge for adjacent property 1.5kN/m2 + 4kN/mz2 for concrete
ground bearing slab
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Any ground works pose an elevated risk to adjacent properties. The
proposed works undermines the adjacent property along the party wall
line:

The party wall is to be underpinned. Underpinning the party wall will
remove the risk of the movement to the adjacent property.

The works must be carried out in accordance with the party wall act
and condition surveys will be necessary at the beginning and end of the
works.

The method statement provided at the end of this report has been
formulated with our experience of over 150 basements completed
without error.

The design of the retaining walls is completed to Ko lateral design stress
values. This increases the design stresses on the concrete retaining walls
and limits the overall deflection of the retaining wall.

It is not expected that any cracking will occurring during the works.
However our experience informs us that there is a risk of movement to
the neighbours.

To reduce the risk the development:

¢ Employ a reputable firm for extensive knowledge of basement
works.

¢ Employ suitably qualified consultants. Croft Structural engineer
has completed over 150 basements in the last 4 years.

¢ Design the underpins to the stable without the need for
elaborate temporary propping or needing the floor slab to be
present.

e Provide method statements for the contractors to follow
e Investigate the ground, now completed.

¢ Record and monitor the external properties. This is completed
by a condition survey on under the Party Wall Act before and
after the works are completed. See end of method statement.

¢ Allow for unforeseen ground conditions: Loose ground is always
a concern. The method statement and drawings show the use
of precast lintels to areas of soft ground; this follows the
guidance by the underpinning association.
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With the above the maximum level of cracking anticipated is Hairline
cracking which can be repaired with decorative cracking and can be
repaired with decorative repairs. Under the party wall Act damage is
allowed (although unwanted) to occur to a neighbouring property as
long as repairs are suitability undertaken to rectify this. To mitigate this
risk The Party Wall Act is to be followed and a Party Wall Surveyor will be
appointed.

Extract from The Institution of Structural Engineers “Subsidence of Low-
Rise Buildings”
Table 6.2 Classification of visible damage to walls with particular
reference to type of repair, and rectification consideration

Category | Approximate | Definitions of cracks and repair

of crack width types/considerations
Damage
0 Upto 0.1 HAIRLINE - Internally cracks can be filled or

covered by wall covering, and redecorated.
Externally, cracks rarely visible and remedial
works rarely justified.

1 0.2to 2 FINE - Internally cracks can be filled or covered
by wall covering, and redecorated. Externally,
cracks may be visible, sometimes repairs
required for weather tightness or aesthetics.
NOTE: Plaster cracks may, in time, become
visible again if not covered by a wall covering.
2 2to5 MODERATE - Internal cracks are likely to need
raking out and repairing to a recognised
specification. May need to be chopped back,
and repaired with expanded metal/plaster,
then redecorated. The crack will inevitably
become visible again in time if these measures

are not carried out. External cracks will require
raking out and repointing, cracked bricks may
require replacement.

3 5to 15 SERIOUS - Internal cracks repaired as for
MODERATE, plus perhaps reconstruction if
seriously cracked. Rebonding will be required.
External cracks may require reconstruction
perhaps of panels of brickwork. Alternatively,
specialist resin bonding techniques may need
to be employed and/or joint reinforcement.

4 15to 25 SEVERE Major reconstruction works to both
internal and external wall skins are likely to be
required. Realignment of windows and doors
may be necessary.

5 Greater than | VERY SEVERE —Major reconstruction works, plus
25 possibly structural lifting or sectional demolition
and rebuild may need to be considered.
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Replacement of windows and doors, plus other
structural elements, possibly necessary.

NOTE - Building & CDM Regulations will
probably apply to this category of work, see
sections 10.4, 10.6 and Appendix F.

Monitoring and Predicted Category of Damage

Monitoring - In order to safeguard the existing structures during
underpinning and new basement construction movement monitoring is
to be undertaken. Surveying studs are to be attached to the adjacent
structures at ground, first, seconds, third, fourth & fifth floor levels at front
and rear.

The surveying points on the adjacent structures are to be set up using an
EDM prior to commencement of the works and to be read daily and
reported against the following control values.

Limits on ground and adjacent structures movement during
underpinning and throughout the construction works.

Movement of survey points must not exceed:

Settlement:

Action values: 5mm (stop work)

Trigger values: 65% of action values (submit proposals for ensuring action
values are not exceeded)

Lateral displacement:

Action values: 6mm (stop work)

Trigger values: 65% of action values (submit proposals for ensuring action
values are not exceeded)

Movement approaching critical values:
Trigger: Submit proposals for ensuring action values are not exceeded
Action: Stop work

The reporting format will be in the form of a table as attached.
Predicted Category of Damage
The predicted category of damage is likely to be within BRE Category

Slight, with possible localised crack widths 2mm to 5mm Classification
Aesthetic.
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Assumed that drainage and damp proofing is by others: Details are not
provided within our brief.

Our recommendation is that drained cavity systems are used to
habitable basements with pumped sumps. This is a specialist contractor
design item.

Concrete is not designed BS 8007. But where possible BS 8007 detailing is
observed to help limit crack widths of concrete

Underpinning basement works has a risk associated to it.

To mitigate these risks a Party wall surveyor must be appointed

Temporary works are the contractor’s responsibility. Loads can be
provided on request.

Foundations; All trenches deeper than 1.0m must be shored. Where
works undermine existing foundations contractor must allow for
additional support.

The Method statement lays out the process for constructing the
basement

The contractor is to follow the good working practices and guidance
laid down in the “Considerate Constructors Scheme”.

The hours of working will be limited to those allowed; 8am to 5pm
Monday to Friday and Saturday Morning 8am to 1pm.

None of the practices cause undue noise that one would typically
expect from a construction site. The conveyor belt typically runs at
around 70dB.

The site has car parking to the front to which the skip will be stored.
The site will be hoarded with soil 8’ site hoarding to prevent access.

The hours of working will further be defined within the Party Wall Act.

The site is to be hoarded to minimise the level of direct noise from the
site.
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Ground floor slab is not being removed minimising the vibration and
sound to adjacent properties. While working in the basement the work
generally requires hand tools to be used. The level of noise generally will
be no greater than that of digging of soil. The noise is reduced and
muffled by the works being undertaken underground. A level of noise
from a basement is lower than typical ground level construction due to
this.
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Appendix A

Structural Scheme Drawings

This information is provided for Planning use only and is not to be used for Building control
submissions
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Basement Plan
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Appendix B

Structural Basement Calculations

This information is provided for Planning use only and is not to be used for Building control
submissions
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RC retaining wall 1 design

Loading:

325mm thick masonry wall

225mm thick masonry wall

Floor DL (1%, 2", 3, 4™ 5" floors)
Ground floor

Roof DL

Total Dead Load

Floor LL (1%, 2™, 3, 4™ 5" floors)

Roof LL
Total Live Load

Retaining wall analysis (BS

j«—400-»|

Wall details
Retaining wall type
Height of retaining wall stem
Thickness of wall stem
Length of toe
Length of heel
Overall length of base
Thickness of base
Depth of downstand
Position of downstand
Thickness of downstand
Height of retaining wall
Depth of cover in front of wall
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DL325 = 7kN/m? x 8.3m = 58.100kN/m

DL225 = 5kN/m? x 9m = 45.000kN/m

DLfloor = 0.7kN/m? x 5.5m / 2 x 5 = 9.625kN/m

DLground = 24kN/m® x 0.2m x 5.5m / 2 = 13.200kN/m

DLroof = 1.1kN/m? x 3.3m = 3.630kN/m

DL = DL325+DL225+DLfloor+DLground+DLroof=129.555kN/m

LLfloor = 1.5kN/m? x 5.5m / 2 x 5 = 20.625kN/m
LLroof = 0.6kN/m? x 3.3m = 1.980kN/m
LL = LLfloor + LLroof = 22.605kN/m

8002:1994)

l 1413 >

je———— 1250 ple—425—»] 250 |«

‘ 6 kN/m?

105 |

Cantilever propped at base

Nstem = 2600 mm
twal = 425 mm
le = 1250 mm
|heel =250 mm

Ibase = loe + Iheet + twan = 1925 mm

thase = 400 mm
das =0 mm

lgs = 1225 mm
tgs = 400 mm

hwail = Nstem * thase + das = 3000 mm

dcover =0 mm

Flaminbes Avcal A A ~alaaN A g

Ky

3000

Y

2600

3000

TEDDS calculation version 1.2.01.06
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Depth of unplanned excavation
Height of ground water behind wall
Height of saturated fill above base
Density of wall construction
Density of base construction
Angle of rear face of wall
Angle of soil surface behind wall
Effective height at virtual back of wall
Retained material details
Mobilisation factor
Moist density of retained material
Saturated density of retained material
Design shear strength
Angle of wall friction
Base material details
Moist density
Design shear strength
Design base friction
Allowable bearing pressure
Using Coulomb theory
Active pressure coefficient for retained material

Ka = sin(a + ¢")? / (sin(o)® x sin(a -

Passive pressure coefficient for base material

Kp = sin(90 - ¢'p)?

At-rest pressure
At-rest pressure for retained material
Loading details
Surcharge load on plan
Applied vertical dead load on wall
Applied vertical live load on wall
Position of applied vertical load on wall
Applied horizontal dead load on wall
Applied horizontal live load on wall
Height of applied horizontal load on wall
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dexe = 0 mm

hwater = 3000 mm

hsat = max(hwater - thase - ddas, 0 mm) = 2600 mm
Ywall = 23.6 KN/m®

Ybase = 23.6 kN/m®

o =90.0 deg

B =0.0deg

heft = hwail + lheel X tan(p) = 3000 mm

M=15

Ym = 18.0 kN/m®
7s = 21.0 kN/m?®
¢'=24.2 deg
8=0.0deg

Ymb = 18.0 kKN/m®
®'b = 24.2 deg

8y = 18.6 deg
Phearing = 125 kN/m?

8) x [1 + V(sin(@' + 8) x sin(¢' - B) / (sin(a. - 8) x sin(o + B)))]) = 0.419
1 (Sin(90 - 8p) x [1 - V(Sin(@'s + 86) x SiN(@'s) / (SIN(90 + &,)))]) = 4.187
Ko = 1 —sin(¢’) = 0.590

Surcharge = 5.5 kN/m?
Wead = 129.6 KN/m
Wiive = 6.1 kKN/m

lioad = 1413 mm

Fdead = 0.0 KN/m

Fiive = 0.0 kN/m

Nioad = 0 mm
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136

LTI
Prop—;
286
BsleHHHHHHHH 119.2
Loads shown in kN/m, pressures shown in kN/m?
Vertical forces on wall

Wall stem Wuall = hstem X twail X ywar = 26.1 KN/m

Wall base Whase = lbase X thase X Yhase = 18.2 KN/m

Surcharge Wsyr = Surcharge x lhee = 1.4 KN/m

Saturated backfill

Applied vertical load

Total vertical load
Horizontal forces on wall

Surcharge Fsur = Ka x Surcharge x het = 6.9 KN/m

Saturated backfill Fs = 0.5 x Ka X (Y~ Ywater) X Nwater” = 21.1 kN/m

Water Fuater = 0.5 x uater” X Ywater = 44.1 kKN/m

Total horizontal load Frotal = Fsur + Fs + Fuwater = 72.1 KN/m
Calculate propping force

Passive resistance of soil in front of wall

kN/m

Propping force

Ws = lheel X hsat x Ys = 13.7 KN/m
W,y = Waead + Wive = 135.7 KN/m
Wiotal = Wwall + Whase + Wsur + Ws + Wy = 194.9 kN/m

Fp =0.5x Kp X COS(SD) X (dcover + tpase + dgs - dexc)2 X Ymb = 5.7

Forop = Max(Frotal - Fp - (Whotal - Wsur - Wiive) x tan(8p), 0 kN/m)
Forop = 3.3 kKN/m
Overturning moments

Surcharge sur = Fsur X (Neft - 2 x dgs) / 2 =10.4 KNm/m
Saturated backfill Ms = Fs x (Nwater - 3 x dgs) / 3 = 21.1 KNm/m
Water Muwater = Fwater X (Nwater - 3 x dgs) / 3 = 44.1 KNm/m

Total overturning moment Mot = Msur + Ms + Myater = 75.6 KNm/m

Restoring moments

Wall stem

Wall base

Saturated backfill

Design vertical dead load
Total restoring moment

Check bearing pressure

Surcharge
Design vertical live load

Muwai = Wwall X (loe + twan / 2) = 38.1 kKNm/m

Mbase = Whase X lpase / 2 = 17.5 KNm/m

Ms_r = Ws X (lbase - Iheet / 2) = 24.6 KNm/m

Maead = Waead X lioad = 183 KNm/m

Mrest = Mwail + Mpase + Ms_r + Mdead = 263.2 KNm/m

Msurﬁr = Wsyr X (Ibase - lheel / 2) =2.5kNm/m
Mive = Wiive X lioad = 8.6 KNmM/m
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Total moment for bearing Miotal = Mrest - Mot + Msur_r + Mive = 198.7 KNm/m
Total vertical reaction R = Wiota = 194.9 kKN/m
Distance to reaction Xpbar = Miotar / R = 1019 mm
Eccentricity of reaction e = abs((lbase / 2) - Xpar) = 57 mm
Reaction acts within middle third of base
Bearing pressure at toe Proe = (R / lpase) - (6 x R x € / lpase?) = 83.3 kKN/m?
Bearing pressure at heel Pheel = (R / lpase) + (6 x R x € / lpase?) = 119.2 kKN/m?

PASS - Maximum bearing pressure is less than allowable bearing pressure
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Retaining wall design (BS 8002:1994)

Ultimate limit state load factors
Dead load factor
Live load factor
Earth and water pressure factor
Factored vertical forces on wall
Wall stem
Wall base
Surcharge
Saturated backfill
Applied vertical load
Total vertical load
Factored horizontal at-rest forces on wall
Surcharge
Saturated backfill
Water
Total horizontal load
Calculate propping force
Passive resistance of soil in front of wall
8 kN/m
Propping force
kN/m)

Factored overturning moments

Surcharge

Saturated backfill

Water

Total overturning moment
Restoring moments

Wall stem

Wall base

Surcharge

Saturated backfill

Design vertical load

Total restoring moment
Factored bearing pressure

Total moment for bearing

Total vertical reaction

Distance to reaction

Eccentricity of reaction

Bearing pressure at toe

Bearing pressure at heel

Rate of change of base reaction
Bearing pressure at stem / toe
Bearing pressure at mid stem
kN/m?

TEDDS calculation version 1.2.01.06

Yid= 1.4
yi1=1.6
Yie=1.4

Wuall_f = ¥f_d X Nstem X twail X Ywar = 36.5 KN/m

Whase_f = ¥f_d X lbase X loase X Ybase = 25.4 KN/m

Wsur_f = v x Surcharge x lheer = 2.2 KN/m

Ws £ = 71 d X lheet X hsat x vs = 19.1 KN/m

Wy 1 = i d X Waead + ¥r 1 X Wive = 191.1 KN/m

Wiotal_f = Wwall_f + Whase_f T Wsur_f + Ws_ + Wy s = 274.4 KN/m

Fsur_f = 11 x Ko x Surcharge x het = 15.6 KN/m

Fs 1= yiex 0.5 x Ko x (s~ Ywater) X hwater” = 41.6 kN/m
Fuater_f = Vi e X 0.5 X Nuater” X Yuater = 61.8 kN/m
Frotal_f = Fsur f + Fs_f + Fuwater 1 = 119 KN/m

prf =YieX 0.5 x Kp X COS(Sb) X (dcover + thase + das - dexc)2 X Ymb =
Forop_t = MaxX(Fiotal_f - Fp_t - (Whotal_f - Wsur_t - Y£.1 X Wive) x tan(dp), O
Fprop_f = 22.7 KN/m

Msur 1 = Fsur % (et - 2 x dgs) / 2 = 23.4 KNm/m
Ms ¢ = Fs_t X (Nwater - 3 x das) / 3 = 41.6 kNm/m
Muwater f = Fwater f X (Nwater - 3 x dgs) / 3 = 61.8 KNm/m
Mot t = Msur t + Ms 1 + Muater 1 = 126.8 KNm/m

Muwall_f = Wwall_f X (loe + twan / 2) = 53.4 KNm/m

Mbase_f = Whase_f X Ibase / 2 = 24.5 KNm/m

Msur 1 = Wsur t X (lbase - lheet / 2) = 4 KNm/m

Ms_r = Ws_ % (Ibase - Iheel / 2) = 34.4 KNm/m

My 1 = Wy ¢ X lioad = 270 KNm/m

Mrest_f = Mwail_f + Mbase_f + Msur_r f + Ms_r_t + My_ = 386.2 KNm/m

Miotal_f = Mrest_ - Mot_f = 259.5 KNm/m
Rt = Wiotal 1 = 274.4 KN/m
Xpar_f = Miotal_f / Rf = 946 mm
er = abs((lbase / 2) - Xpar 1) = 17 mm
Reaction acts within middle third of base
Proe_t = (Rt / Ibase) + (6 x Rt x €1/ Ipase”) = 150.1 kN/m?
Pheel_f = (Rf / Ibase) - (6 x Rex ef/ |basez) =135 kN/m2
rate = (Proe. - Preel 1) / loase = 7.83 KN/m?/m
Pstem_toe_f = max(ptoeff - (rate X Itoe), 0 kN/mZ) =140.3 kN/I’T'I2
Pstem_mid_ = MaX(Proe_f - (rate x (loe + twai / 2)), 0 kN/m?) = 138.6

VAL Peminmt FHAN Peninmt Ctmem m~Y AAAAN ANANAAAL 4 Fidninbin AveaN AN A Alaad A 4 DIAN FA Fldcinbann Avin Pacmos et Ok s mdesvmd AAmblen Al Cbmbminn ~nte



Job Number: 131026
Date: 14th November 2013

Bearing pressure at stem / heel
kN/m?

CROFT
STRUCTURAL
ENGINEERS

Pstem_heel_f = max(ptoeff - (rate x (loe + twan)), O kN/mZ) =137

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

Material properties

Characteristic strength of concrete

Characteristic strength of reinforcement
Base details

Minimum area of reinforcement

Cover to reinforcement in toe
Calculate shear for toe design

Shear from bearing pressure

Shear from weight of base

Total shear for toe design
Calculate moment for toe design

Moment from bearing pressure

kNm/m

Moment from weight of base

kNm/m

Total moment for toe design
Check toe in bending

Width of toe

Depth of reinforcement

Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

Check shear resistance at toe
Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress

fou = 35 N/mm?
f, = 500 N/mm?

k=0.13 %
Cioe = 75 mm

Vloe_bear = (ptoe_f + pstem_toe_f) X lioe / 2 = 181.5 KN/m
Vtoe_wl_base = Yf_d X Ybase X lioe X thase = 16.5 KN/m
Vice = Vioe_bear = Vioe_wt_base = 165 KN/m

Mtoeﬁbear = (2 X Proe_f pstemfmidff) X (Itoe + twan / 2)2 /6 =156.4
Mtoe_wl_base = (Yf_d X Ybase X thase X (Itoe + twan / 2)2 / 2) =14.1
Mioe = Mioe_bear - Mioe_wt_base = 142.3 KNm/m

b = 1000 mm/m
dioe = thase — Ctoe — (Ptoe/ 2) = 319.0 mm
Kioe = Mige / (B x dhoe” x fou) = 0.040
Compression reinforcement is not required
Zioe = MIN(0.5 + V(0.25 - (Min(Kioe, 0.225) / 0.9)),0.95) x dhoe
Zioe = 303 mm
As 10e_des = Mroe / (0.87 x fy x Zi0e) = 1079 mm?/m
As 106 min = K x b X thase = 520 mm?/m
As_toe_req = Max(As_toe_des, As_toe_min) = 1079 mm%/m
B1131 mesh
Asftoefprov =1131 mmzlm

PASS - Reinforcement provided at the retaining wall toe is adequate

Vioe = Vice / (b x Gioe) = 0.517 N/mm?
Vadm = Min(0.8 x V(fey / 1 N/mm?), 5) x 1 N/mm? = 4.733 N/mm?

PASS - Design shear stress is less than maximum shear stress

Ve_t0e = 0.530 N/mm?
Vioe < Vc_toe - NO shear reinforcement required

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

Material properties

Characteristic strength of concrete

Characteristic strength of reinforcement
Base details

Minimum area of reinforcement

Cover to reinforcement in heel
Calculate shear for heel design
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fou = 35 N/mm?
f, = 500 N/mm?®

k=0.13%
Cheel = 75 mm
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Shear from bearing pressure

Shear from weight of base

Shear from weight of saturated backfill

Shear from surcharge

Total shear for heel design
Calculate moment for heel design

Moment from bearing pressure

kNm/m

Moment from weight of base

kNm/m

Moment from weight of saturated backfill

Moment from surcharge

Total moment for heel design

kNm/m
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Vheel_bear = (pheelj + pstemfheelj) X Iheet / 2 = 34 KN/m

Vheel_wt_base = Yf_d X Ybase X lheel X thase = 3.3 KN/m

Vheelfwtfs =Ws = 19.1 kKN/m

Vheel_sur = Wsur_f = 2.2 KN/m

Vheel = - Vheel_bear + Vheel_wt_base + Vheel_wt_s + Vheel_sur = -9.4 KN/m

Mheel bear = (2 X Pheel_f + Pstem_mid 1) X (Iheel + twan / 2)2 /16=14.6
Mheel_wt_base = (Yf_d X Ypase X thase X (Iheel + twan / 2)2 / 2) =14
Mheel wt s = Ws_f X (Ineet + twan) / 2 = 6.4 KNm/m

Mheel_sur = Wsur £ X (Iheel + twan) / 2 = 0.7 KNm/m

Mheel = - Mheelfbear + Mheelfwtfbase + MheeLWLS + Mheelfsur =-6

As the moment is negative the design of the retaining wall heel is beyond the scope of this calculation

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

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement
Wall details
Minimum area of reinforcement
Cover to reinforcement in stem
Cover to reinforcement in wall
Factored horizontal at-rest forces on stem
Surcharge
Saturated backfill
Water
Calculate shear for stem design
Shear at base of stem
Calculate moment for stem design
Surcharge
Saturated backfill
Water
Total moment for stem design
Check wall stem in bending
Width of wall stem
Depth of reinforcement
Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

fou = 35 N/mm?
f, = 500 N/mm?

k=0.13 %
Cstem = /5 mMm
Cwall = 30 mm

Fs_sur f = vi.1 x Ko x Surcharge x (heif - thase - dgs) = 13.5 kN/m
Fs_s_f =0.5x Y e X Ko x (Ys' Vwater) X h5a12 =31.2 kN/m
Fs water t = 0.5 x Yt e X Ywater X hsat2 =46.4 kN/m

Vstem = Fs_sur_f + Fs_s_t + Fs_water f - Fprop_t = 68.5 KN/m

Ms_sur = Fs_sur_f X (Nstem + thase) / 2 = 20.3 KNm/m
Ms s = Fs s f x hsat / 3 =27.1 KNm/m

Ms_water = Fs_water f X hsat / 3 = 40.2 KNm/m

Mstem = Ms_sur + Ms_s + Ms_water = 87.6 KNm/m

b = 1000 mm/m
dstem = twall — Cstem — (¢stem/ 2) = 342.0 mm
Kstem = Mstem / (b X dstem2 X fcu) =0.021
Compression reinforcement is not required
Zstem = MIN(0.5 + V(0.25 - (Min(Kstem, 0.225) / 0.9)),0.95) x dstem
Zstem = 325 mm
Asfstemfdes = Mstem / (0.87 X fy X Zstem) =620 mm2/m
As_stem_min = K x b x tyan = 553 mm?/m
As_stem_req = Max(As_stem_des, As_stem_min) = 620 mm?/m
16 mm dia.bars @ 150 mm centres
Asfstemfprov =1340 mm2/m

PASS - Reinforcement provided at the retaining wall stem is adequate

Check shear resistance at wall stem
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Design shear stress Vstem = Vstem / (B x dstem) = 0.200 N/mm?
Allowable shear stress Vagm = Min(0.8 x V(fey / 1 N/mm?), 5) x 1 N/mm? = 4.733 N/mm?
PASS - Design shear stress is less than maximum shear stress
From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress V¢_stem = 0.538 N/mm?
Vstem < Vc_stem - NO shear reinforcement required
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RC retaining wall design 2

Retaining wall analysis (BS 8002:1994)
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TEDDS calculation version 1.2.01.06
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Walll details
Retaining wall type
Height of retaining wall stem
Thickness of wall stem
Length of toe
Length of heel
Overall length of base
Thickness of base
Depth of downstand
Position of downstand
Thickness of downstand
Height of retaining wall
Depth of cover in front of wall
Depth of unplanned excavation
Height of ground water behind wall
Height of saturated fill above base
Density of wall construction
Density of base construction
Angle of rear face of wall
Angle of soil surface behind wall
Effective height at virtual back of wall
Retained material details
Mobilisation factor
Moist density of retained material
Saturated density of retained material
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Cantilever propped at base
Nstem = 2600 mm

twan = 350 mm

lioe = 1800 mm

Iheel =250 mm

Ibase = lioe + lheel + twan = 2400 mm
thase = 400 mm

dgs =0 mm
lgs = 1700 mm
tgs = 400 mm

hwail = Nstem + thase + das = 3000 mm
doover = 0 mm

dexc =0 mm

hwater = 3000 mm

hsat = max(hwater - thase - ddas, 0 mMm) = 2600 mm

Ywal = 23.6 kKN/m®

Ybase = 23.6 kN/m®

a = 90.0 deg

f=0.0deg

hett = hwail + lheet x tan(B) = 3000 mm

M=15
Ym = 18.0 kN/m*
vs = 21.0 kN/m?®
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Design shear strength ¢'=24.2 deg
Angle of wall friction 8=0.0 deg

Base material details
Moist density Ymb = 18.0 kN/m®
Design shear strength ¢'p = 24.2 deg
Design base friction dp = 18.6 deg
Allowable bearing pressure Phearing = 125 kN/m?

Using Coulomb theory
Active pressure coefficient for retained material
Ka = sin(a + ¢")% / (sin(a)? x sin(o. - 8) x [1 + V(sin(¢' + &) x sin(¢' - B) / (sin(o. - 8) x sin(a + B)))IP) = 0.419
Passive pressure coefficient for base material
Kp = Sin(90 - ¢')? / (SIN(90 - 8p) x [1 - \(sin(¢'s + 8b) x SIN(P's) / (SIN(0 + &p)))P) = 4.187
At-rest pressure

At-rest pressure for retained material Ko =1 —sin(¢’) = 0.590
Loading details

Surcharge load on plan Surcharge = 10.0 kN/m?

Applied vertical dead load on wall Woeead = 0.0 KN/m

Applied vertical live load on wall Wiive = 0.0 KN/m

Position of applied vertical load on wall load = 0 mm

Applied horizontal dead load on wall Faead = 0.0 KN/m

Applied horizontal live load on wall Five = 0.0 kN/m

Height of applied horizontal load on wall Nioad = 0 mm
(T

oy N N N N Y I I

é Prop—

28.6

108.7H|||]|I‘—0.0
Loads shown in kN/m, pressures shown in kN/m?

Vertical forces on wall

Wall stem Wuwall = Nstem X twall X ywai = 21.5 KN/m

Wall base Whase = lbase X thase X Ybase = 22.7 KN/m

Surcharge Wsur = Surcharge x lheer = 2.5 KN/m

Saturated backfill Ws = lheel X hsat x s = 13.7 KN/m

Total vertical load Wiotal = Wiall + Wpase + Wsyr + Ws = 60.3 KN/m
Horizontal forces on wall

Surcharge Fsur = Ka x Surcharge x hes = 12.6 kKN/m

Saturated backfill Fs = 0.5 x Ka x (Ys- Ywater) X hwater> = 21.1 kN/m
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Water Fuater = 0.5 x hyater? X Ywater = 44.1 KN/m
Total horizontal load Fiotal = Fsur + Fs + Fuater = 77.8 KN/m
Calculate propping force
Passive resistance of soil in front of wall Fp = 0.5 x Kp x €0s(8p) x (dcover + thase + das - dexc)? X ymp = 5.7
kN/m
Propping force Forop = MaX(Frotal - Fp - (Wotal - Wsur) x tan(dp), 0 kN/m)

Forop = 52.6 KN/m
Overturning moments

Surcharge Msur = Fsur X (Neft - 2 x dgs) / 2 = 18.8 KNm/m

Saturated backfill Ms = Fs x (Nwater - 3 x dgs) / 3 =21.1 KNm/m

Water Mwater = Fwater X (Nwater - 3 x dgs) / 3 = 44.1 KNm/m

Total overturning moment Mot = Msur + Ms + Myater = 84.1 KNm/m
Restoring moments

Wall stem Muwai = Wwall X (loe + twan / 2) = 42.4 KNm/m

Wall base Mbase = Whase X lpase / 2 = 27.2 KNm/m

Saturated backfill Ms_r = Ws X (lbase - Iheel / 2) = 31.1 KNm/m

Total restoring moment Mrest = Mwail + Mpase + Ms_r = 100.7 kKNm/m
Check bearing pressure

Surcharge Msur r = Wsur X (lbase - lheet / 2) = 5.7 KNm/m

Total moment for bearing Miotal = Mrest - Mot + Msur r = 22.3 KNm/m

Total vertical reaction R = Wiota = 60.3 KN/m

Distance to reaction Xpar = Miotar / R = 370 mm

Eccentricity of reaction e = abs((lpase / 2) - Xpar) = 830 mm

Reaction acts outside middle third of base
Bearing pressure at toe Proe = R/ (1.5 x Xpar) = 108.7 kN/m?
Bearing pressure at heel Pheel = 0 KN/m? = 0 kN/m?

PASS - Maximum bearing pressure is less than allowable bearing pressure
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Retaining wall design (BS 8002:1994)

Ultimate limit state load factors
Dead load factor
Live load factor
Earth and water pressure factor
Factored vertical forces on wall
Wall stem
Wall base
Surcharge
Saturated backfill
Total vertical load
Factored horizontal at-rest forces on wall
Surcharge
Saturated backfill
Water
Total horizontal load
Calculate propping force
Passive resistance of soil in front of wall
8 kN/m
Propping force

Factored overturning moments
Surcharge
Saturated backfill
Water
Total overturning moment
Restoring moments
Wall stem
Wall base
Surcharge
Saturated backfill
Total restoring moment
Factored bearing pressure
Total moment for bearing
Total vertical reaction
Distance to reaction
Eccentricity of reaction

Bearing pressure at toe

Bearing pressure at heel

Rate of change of base reaction
Bearing pressure at stem / toe
Bearing pressure at mid stem
kN/m?

Bearing pressure at stem / heel

TEDDS calculation version 1.2.01.06

Yid= 1.4
yi1=1.6
Yie=1.4

Wuwall f = ¥f d X Nstem X twan X ywan = 30.1 KN/m
Whase_f = ¥f_d X |base X thase X Ybase = 31.7 KN/m
Wsur f = Y1 x Surcharge x lheet = 4 KN/m

Ws £ = 71 d X lheet X hsat x vs = 19.1 KN/m

Wiotal f = Wwall_f + Whase_f + Wsur_ + Ws_t = 84.9 KN/m

Fsur 1 = vi.1 x Ko x Surcharge x hest = 28.3 kN/m

Fo.t =71 e x 0.5 x Ko x (Ys- Ywater) X Nwater” = 41.6 KN/m
Fuater 1 = Ve X 0.5 X Nwater” X Ywater = 61.8 KN/m
Frotal_f = Fsur t + Fs_f + Fwater 1 = 131.7 KN/m

prf =YteX 0.5 x Kp X COS(Sb) X (dcover + thase + das - dexc)2 X Ymb =

Forop_f = MaxX(Frotar_f - Fp_f = (Wiotal_f - Wsur_f) X tan(3p), 0 kN/m)
Forop. = 96.5 KN/m

Msur 1 = Fsur  x (e - 2 x dgs) / 2 =42.5 kKNm/m
Ms 1 = Fs § x (Nwater - 3 x dgs) / 3 = 41.6 kNm/m
Muwater f = Fuater 1 X (Nuwater - 3 % das) / 3 = 61.8 KNm/m
Mot = Msur_t + Ms_t + Muater 1 = 145.9 KNm/m

Muwalil_t = Wwall_f X (loe + twan / 2) = 59.4 KNm/m

Mbase_f = Whase_ X lpase / 2 = 38.1 KNm/m

Msur_r = Wsur_f X (lbase - Iheel / 2) = 9.1 KNmM/m

Ms 1 1 = Ws_i X (lbase - Iheel / 2) = 43.5 KNm/m

Mrest_f = Mwai_f + Mbase_f + Msur_r £ + Ms_r £ = 150 kKNm/m

Miotal_f = Mrest_f - Mot f = 4.1 KNm/m
Rt = Wiota 1 = 84.9 KN/m
Xpar_f = Miotal 1/ R = 49 mm
er = abs((lbase / 2) - Xpar f) = 1151 mm
Reaction acts outside middle third of base
Proe 1 = R/ (1.5 x Xpar 1) = 1163 kN/m?
Preelt = 0 KN/m? = 0 kN/m?
rate = Proe 1/ (3 X Xvar f) = 7966.42 kN/m?/m
Pstem_toe_f = MaX(Proe 1 - (rate x hoe), 0 kN/m?) = 0 kN/m?
Pstem_mid_f = MaX(Proe_ - (rate x (hoe + twan / 2)), 0 KN/m?) = 0

Pstem_heel_f = MaX(Proe_f - (rate x (hoe + twar)), 0 kN/mZ) =0 kN/m?

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

VAL Peminmt FHAN Peninmt Ctmem m~Y AAAAN ANANAAAL 4 Fidninbin AveaN AN A Alaad A 4 DIAN FA Fldcinbann Avin Pacmos et Ok s mdesvmd AAmblen Al Cbmbminn ~nte



Job Number: 131026
Date: 14th November 2013

Material properties

Characteristic strength of concrete

Characteristic strength of reinforcement
Base details

Minimum area of reinforcement

Cover to reinforcement in toe
Calculate shear for toe design

Shear from bearing pressure

Shear from weight of base

Total shear for toe design
Calculate moment for toe design

Moment from bearing pressure

kNm/m

Moment from weight of base

kNm/m

Total moment for toe design
Check toe in bending

Width of toe

Depth of reinforcement

Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

Check shear resistance at toe
Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress
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fou = 35 N/mm?
f, = 500 N/mm?

k=0.13%
Ctoe = 75 Mm

Vioe_bear = 3 X Proe_f X Xpar_f/ 2 = 84.9 KN/m
Vtoefvvtfbase = Yf_d X Ybase X ltoe X thase = 23.8 KN/m
Vioe = Vioe_bear = Vioe_wt_base = 61.1 KN/m

Mioe_bear = 3 X Proe_t X Xbar_f X (loe = Xbar_f + twan / 2) / 2 = 163.5
Mioe_wt_base = (¥f_d X Ybase X tbase X (ltoe + twan / 2)2 /2)=25.8
Mice = Mtoe_bear - Mtoe_vvt_base =137.8 kKNm/m

b =1000 mm/m
Jioe = thase — Ctoe — (¢toe/ 2) =319.0 mm
Kioe = Mige / (b x dioe? x fey) = 0.039
Compression reinforcement is not required
Zioe = MiN(0.5 + V(0.25 - (Min(Kice, 0.225) / 0.9)),0.95) x dioe
Zioe = 303 mm
As_toe_des = Mioe / (0.87 x f, x Zioe) = 1045 mm?/m
As_toe_min = K x b X thase = 520 mm?/m
As_toe_req = Max(As_toe_des, As_toe_min) = 1045 mm?/m
B1131 mesh
As te_prov = 1131 mm?/m

PASS - Reinforcement provided at the retaining wall toe is adequate

Vioe = Vioe / (b x dioe) = 0.192 N/mm?
Vadm = Min(0.8 x V(fzu / 1 N/mm?), 5) x 1 N/mm? = 4.733 N/mm?

PASS - Design shear stress is less than maximum shear stress

Ve t0e = 0.530 N/mm?
Vioe < Vc_toe - NO shear reinforcement required

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

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement
Base details
Minimum area of reinforcement
Cover to reinforcement in heel
Calculate shear for heel design
Shear from weight of base
Shear from weight of saturated backfill
Shear from surcharge
Total shear for heel design

feu = 35 N/mm?
f, = 500 N/mm?

k=0.13 %
Cheel = 75 mm

Vheel_wt_base = Yf_d X Ybase X Iheel X tbase = 3.3 KN/m
Vheel_wt s = Ws_f = 19.1 KN/m

Vheel_sur = Wsur_f = 4 KN/m

Vheel = Vheel_wt_base + Vheel_wt_s + Vheel_sur = 26.4 KN/m
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Calculate moment for heel design
Moment from weight of base
kNm/m
Moment from weight of saturated backfill
Moment from surcharge
Total moment for heel design
Check heel in bending
Width of heel
Depth of reinforcement
Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

CROFT
STRUCTURAL
ENGINEERS

Mheelfwtfbase = (Yffd X Ybase X thase X (lheel + twan / 2)2 / 2) =1.2

Mheel wt_s = Ws_f X (Iheet + twar) / 2 = 5.7 KNm/m
Mheel_sur = Wsur_f X (Iheel + twar) / 2 = 1.2 KNm/m
Mheel = Mheel_wl_base + Mheel_wl_s + Mheel_sur =8.1 kKNm/m

b =1000 mm/m
Oheel = thase — Cheel — (Pheet/ 2) = 319.0 mm
Kheel = Mheer / (b x dheel2 x feu) = 0.002
Compression reinforcement is not required
Zheet = Min(0.5 + \/(0.25 - (Min(Kneel, 0.225) / 0.9)),0.95) x dheel
Zheel = 303 mm
As_heel_des = Mheel / (0.87 x fy X Zneer) = 62 mm2/m
As_neel_min = K x b X thase = 520 mm?2/m
Asfheelfreq = MaX(Asfheelfdes. Asfheelfmin) =520 mmz/m
12 mm dia.bars @ 150 mm centres
Asfheelfprov =754 mm2/m

PASS - Reinforcement provided at the retaining wall heel is adequate

Check shear resistance at heel
Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress

Vheel = Vheel / (B x dheel) = 0.083 N/mm?
Vadm = Min(0.8 x V(fey / 1 N/mm?), 5) x 1 N/mm? = 4.733 N/mm?

PASS - Design shear stress is less than maximum shear stress

Ve_neel = 0.463 N/mm?
Vheel < Vc_neel - NO shear reinforcement required

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

Material properties
Characteristic strength of concrete
Characteristic strength of reinforcement
Wall details
Minimum area of reinforcement
Cover to reinforcement in stem
Cover to reinforcement in wall
Factored horizontal at-rest forces on stem
Surcharge
Saturated backfill
Water
Calculate shear for stem design
Shear at base of stem
Calculate moment for stem design
Surcharge
Saturated backfill
Water
Total moment for stem design
Check wall stem in bending
Width of wall stem
Depth of reinforcement

fou = 35 N/mm?
f, = 500 N/mm?

k=0.13%
Cstem = /5 mMm
Cwall = 30 mm

Fs sur t = 711 x Ko x Surcharge x (hef - thase - das) = 24.5 KN/m
Fs.s.1= 0.5 x 7 e x Ko X (ys- Ywater) x hsat® = 31.2 KN/m
I:sfwaterff =0.5 % Yf_e X Ywater X hsat2 =46.4 KN/m

Vstem = Fs_sur_f + Fs_s_f + Fs_water_ - Fprop_f = 5.7 kKN/m

Ms_sur = Fs_sur_f X (hstem + tbase) /2 =36.8 kNm/m
Ms_ s = Fs_s t x hsat/ 3 = 27.1 kNm/m

Ms_water = Fs_water f X hsat / 3 = 40.2 KNm/m

Mstem = Ms_sur + Ms_s + Ms_water = 104.1 KNm/m

b =1000 mm/m
dstem = twall — Cstem — (Pstem / 2) = 267.0 mm
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Constant

Lever arm

Area of tension reinforcement required
Minimum area of tension reinforcement
Area of tension reinforcement required
Reinforcement provided

Area of reinforcement provided

Check shear resistance at wall stem
Design shear stress
Allowable shear stress

From BS8110:Part 1:1997 — Table 3.8
Design concrete shear stress

CROFT
STRUCTURAL
ENGINEERS

Kstem = Mstem / (b x dsterm® x fou) = 0.042
Compression reinforcement is not required
Zstem = MIN(0.5 + V(0.25 - (Min(Kstem, 0.225) / 0.9)),0.95) x dstem
Zstem = 254 mm
As_stem_des = Mstem / (0.87 x fy x Zstem) = 944 mm*m
As_stem min = K x b X tyai = 455 mm?/m
As stem _req = Max(As_stem_des, As_stem_min) = 944 mm?/m
16 mm dia.bars @ 150 mm centres
Asfstemfprov =1340 mmzlm
PASS - Reinforcement provided at the retaining wall stem is adequate

Vstem = Vstem / (B x dstem) = 0.021 N/mm?
Vadm = Min(0.8 x V(fey / 1 N/mm?), 5) x 1 N/mm? = 4.733 N/mm?

PASS - Design shear stress is less than maximum shear stress

Ve stem = 0.622 N/mm?
Vstem < Vc_stem - NO shear reinforcement required

Appendix C

Method Statement
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Revision

Date

Comments

15.11.13

First Issue for Comment

1. Basement Formation Suggested Method Statement.

1.1. This method statement provides an approach which will allow the basement design to be
correctly considered during construction, and the temporary support to be provided during
the works. The contractor is responsible for the works on site and the final temporary works
methodology and design on this site and any adjacent sites.
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1.2. This method statement 51 Fitzjohn’s Ave has been written by a Chartered Engineer and in
accordance with the recommendations stated in the Royal Borough of Kensington and
Chelsea Town Planning policy on Subterranean Development & Camden New Basement
Development Guidance Notes. The sequencing has been developed considering guidance
from ASUC.

1.3. This method has been produced to allow for improved costings and for inclusion in the party
wall Award. Should the contractor provide alternative methodology the changes shall be at
their own costs, and an Addendum to the Party Wall Award will be required.

1.4. Contact party wall surveyors to inform them of any changes to this method statement.

1.5. The approach followed in this design is; to remove load from above and place loads onto
supporting steelwork, then to cast cantilever retaining walls in underpin sections at the new
basement level.

1.6. The cantilever pins are designed to be inherently stable during the construction stage without
temporary propping to the head. The base benefits from propping, this is provided in the final
condition by the ground slab. In the temporary condition the edge of the slab is buttressed
against the soil in the middle of the property, also the skin friction between the concrete base

and the soil provides further resistance. The central slab is to be poured in a maximum of a
1/3 of the floor area.

The Local geological drift sheets imply the ground to be London Clays

1.7. The bearing pressures have been limited to 125kN/mz2. This is standard loadings for local
ground conditions and acceptable to building control and their approvals.

2. Enabling works

2.1. Thesiteis to be hoarded with ply sheet to 2.2m to prevent unauthorised public access.

2.2. Licenses for Skips and conveyors to be posted on hoarding

3. Basement Sequencing

3.1. Excavate Light well to front of property down to 600mm below external ground level.

3.2. Excavate first front corner of light well. (Follow methodology in section 4)
3.3. Excavate second front corner of light well. (Follow methodology in section 4)
3.4. Continue excavating section pins to form front light well. (Follow methodology in section 4)

3.5. Place cantilevered retaining walll to the left side of front opening. After 72 hours place
cantilevered retaining walll to the right side of front opening.
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Needle and prop bay. Insert support

Excavate out first 1.2m around front opening prop floor and erect conveyor.

numbering sequence on the drawings.
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Continue cantilevered wall formation around perimeter of basement following the

Excavation for the next numbered sections of underpinning shall not commence until

at least 8 hours after drypacking of previous works. Excavation of adjacent pin to not
commence until 24 hours after drypacking. (24hours possible due to inclusion of
Conbextra 100 cement accelerator to dry pack mix)

inserted as works progress.

3.6.
3.7.
3.8.
3.8.1.
3.8.2.
3.9.

Floor over to be propped as excavations progress. Steelwork to support Floor to be

Excavate a maximum of a 1/3 of the middle section of basement floor. Place reinforcement

to central section of ground bearing slab and pour concrete. Excavate next third and cast
slab. Excavate and cast final third and cast.

3.10. Provide structure to ground floor and water proofing to retaining walls as required.

4. Underpinning — Cantilevered Wall Creation

4.1.

Excavate first section of retaining wall (ho more than 1200mm wide). Where excavation is

greater than 1.2m deep provide temporary propping to sides of excavation to prevent earth
collapse (Health and Safety). A 1200mm width wall has a lower risk of collapse to the heel

face.
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Figure 15 Propping

Existing
Foundation

The rear of excavation may remain
unsupported for max 48 hrs (or as site
conditions permit) during works, but
supported when the site is unattended

NOTE RE EXISTING FOUNDATIONS:

1m Min working space

‘ Profile of
F*xproposed
underpinning

g .. & N NN
The staging of the removal of existing  “&/cx — RS ):://o
foundations / corbels may vary from the \é/\//& —_— S\\’é\’/// /%/k\z
drawin i ite i igati ?7\&\'\/ IR /\&\y 4
g (following site investigation) )&Q\f?\\y\, \/\/}é&\g\m A
Refer to method statement %<‘?<7\‘§?\\>/<\/<\ ARG
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concrete foundations, then the underside
is to be supported as necessary with a
sacrificial prop if required

case of loose brickwork as opposed to

1m Min working space

Wall mesh

S = Tar=Ts  r="

T piaCed rea

shuttering

R
//\\/';ﬁ Formwork to be propped
#2222 horizontally against
<< central soil mass as
</\\/’7§/ indicated dotted

\>7\\\/\ .

N
R
;

SIS
RRRA

A
“oa

A
\/‘.\\-. \\y
SEENA

5

&
)

7
N

\ Prop after formwork has been
struck off with continuous
scaffold boards as indicated

DA AN PN NN i
X /\\//Q/KW‘ to centre of pin
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Where the underside of the existing

1m MIn working space footings is found to be unstable, je- in the
Exlsting case of loose brickwork as opposed to
Foundation, @&~ ~~~~ concrete foundatlons, then the underside
\ ------ Is to be supported as necessary with a
sacrificial prop if required

The rear of excavation may remain
unsupported for max 48 hrs (or as site
condltions permit) durlng works, but
supported when the slte Is unattended

where necessary use
Sacrlflclal vertical trench
sheet (300 wide approx)
with steel props to
support soll behind
excavatlon

Central soil mass

Proflle of retalned for
|™~proposed propplng agalnst
underplnning

.-//

STAGE 1

1m Min worklng space

Central soil mass

Wall mesh retalned for
-placed ready for propplng agalnst
shuttering

STAGE 2
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A —

Formwork to be propped
= _horizontally against

| “central soil mass as
# indicated dotted,
[

-

|

Prop after formwork has been
struck off with continuous
scaffold boards as indicated
to centre of pin

STAGE 3

Image of Stage 3 on Site

Exlsting floors supported with
__—props and wlith timber plates as

- specified in the method statement

L _Exstingbrlek
footing removed I
]
Dry pack 75mm max { Cenlral soll mass
applied 4-5 hrs after | ©xcavation
final concrete pour |

Prop after formwork has been
_struck off with continuous scaffold
boards as indicated to centre of pin,

Construct sacrlificlal
thrust block below level
of proposed floor slab

STAGE 4 |

4.1.1.Where soft spots are encountered back prop with Precast lintels or trench sheeting. Where
voids are present behind the lintels (or trench sheeting) grout behind. Prior to casting place
layer of DPM between PC lintels (or trench sheeting) and new concrete. The lintels are to be
cut into the soil by 150mm either side of the pin. A site stock of a minimum of 10 lintels to be
present for to prevent delays due to ordering. . .

4.1.2.If the soil support to the ends of the lintels is insufficient then brace the ends of the PC lintels
with 150x150 C24 Timbers and prop with Acrows diagonally back to the floor.

4.2. Visually inspect the footings and provide propping to local brickwork, if necessary props to be
sacrificial and cast into the retaining wall.

4.3. Provide propping to floor where necessary.

4.4, Excavate base. Mass concrete heels to be excavated. If soil over unstable prop top with PC
lintel and sacrificial prop.
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4.5. Clear underside of existing footing.

4.6. Local authority inspection to be carried for approval of excavation base.

4.7. Place blinding.

4.8. Place reinforcement for retaining wall base & toe. Site supervisor to inspect and sign off works
for proceeding to next stage.

4.9. Cast base. (on short stems it is possible to cast base and wall at same time)

4.10. Take 2 cubes of concrete and store for testing. Test one at 28 days if result is low test second
cube. Provide results to client and design team on request or if values are below those
required.

4.11. Horizontal temporary prop to base of wall to be inserted. Alternatively cast base against soil.

4.12. Place reinforcement for retaining wall stem. Site supervisor to inspect and sign off works for
proceeding to next stage.

4.13. Drive H16 Bars U-Bars into soil along centre line of stem to act as shear ties to adjacent wall.

4.14. Place shuttering & pour concrete for retaining wall. Stop a minimum of 75mm from the
underside of existing footing. Take 2 cubes of concrete and store for testing

4.15. Ram in drypack between retaining wall and existing masonry. (24 hours after pouring the
concrete pin the gap shall be filled using a dry pack mortar.)

4.16. Trim back existing masonry corbel and concrete on internal face.

4.17. Site supervisor to inspect and sign off for proceeding to the next stage.

5. Approval

5.1. Building control officer/approved inspector to inspect pin bases and reinforcement prior to
casting concrete.

5.2. Contractor to keep list of dates pins inspected & cast

5.3.  One month after work completed the contractor is to contact adjacent party wall surveyor

to attend site and complete final condition survey and to sign off works.
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This calcualtion has been provided for the trench sheet and prop design of standard underpins in the temporary
condition. There are gaps left between the sheeting and as such no water pressure will occur. Any water present
will flow through the gaps betweenthe sheeting and will be required to pump out.

Trecnh sheets should be placed at centers to deal with the ground. It is expected that the soil between the trench
sheeting will arch. Looser soil will required tighter centers. It is typical for udnerpins to be placed at 1200c/c, in this
condition the highest load on a trench sheet is when 2 nos trench sheets are used. It is for this design that these
calculations have been provided.

Soil and ground conditions are variable. Typically one finds that in the temporary condition clays are more stable
and the C, (cohesive) values in clay reduce the risk of collapse. It is this cohesive nature that allows clays to be cut
into a vertical slope. For these calculations weak snad and gravels have been assummed The soil properties are:

Surcharge sur = 10. kN/m?

Soil density § =20 kN/m?

Angle of friction ¢=25°

Soil depth Dsoil = 3000.000 mm
ka = (1 - sin(¢)) / (1 + sin(¢)) =0.406
kp=1/ka =2.464

Soil Pressure bottom s0il = ka * 8 * Dsoil = 21.916kN/m?

Surcharge pressure surcharge = sur * ka = 4.059 kN/m?
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Standard Lap Trench Sheeting

STANDARD LAP

The overlapping trench sheeting profile is designed primarily for
construction work and also temporary deployment.

Technical Information

Sxx = 15.9 cm®

py = 275N/mm?

Ixx = 26.9cm”

A= (1m?* 32.9kg/m?) / ( 330mm * 7750kg/m® ) = 12864.125mm?
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|
T
|
L&)
2 @ o
0
/’
/
e
Length a a=2.600m
Length b bottom b=0.700 m
Length ¢ Middle c=a-b=1.900m
Length d top d = Dsoil —a = 0.400m
Unfactored Loads Self weight not included
:lIDead
219160 F—0___
,\\\
0.0 — I _ I | — |
mm | 700 | 1900 | 400 |
1 B 2

CONTINUOUS BEAM ANALYSIS - INPUT
BEAM DETAILS

Number of spans = 3
Material Properties:

Modulus of elasticity = 205 kN/mm?
Support Conditions:

Support A Vertically "Restrained"
Support B Vertically "Restrained"
Support C Vertically "Restrained"

Material density = 7860 kg/m®

Rotationally "Free"
Rotationally "Free"
Rotationally "Free"
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Support D

Span Definitions:

Vertically "Free"

Rotationally "Free"

2
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Span 1 Length =700 mm Cross-sectional area = 12864 mm Moment of inertia = 269.x10% mm?*
Span 2 Length = 1900 mm Cross-sectional area = 12864 mm? Moment of inertia = 269.x10°> mm*
Span 3 Length = 400 mm Cross-sectional area = 12864 mm? Moment of inertia = 269.x10° mm*

LOADING DETAILS

Beam Loads:

Load 1
Load 2

LOAD COMBINATIONS

Load combination 1

Span 1 1xDead
Span 2 1xDead
Span 3 1xDead

UDL Dead load 4.1 kN/m
VDL Dead load 21.9 kN/m to 0.0 kN/m

CONTINUOUS BEAM ANALYSIS - RESULTS

Unfactored support reactions

Dead
(kN)
Support A -1.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Support B -32.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Support C -10.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Support D 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Support Reactions - Combination Summary
Support A Max react = -1.4 kN Min react = -1.4 kN Max mom = 0.0 kNm Min mom = 0.0 kNm
Support B Max react = -32.8 kN Min react = -32.8 kN Max mom = 0.0 kNm Min mom = 0.0 kNm
Support C Max react = -10.8 kN Min react = -10.8 kN Max mom = 0.0 kNm Min mom = 0.0 kNm
Support D Max react = 0.0 kN Min react = 0.0 kN Max mom = 0.0 kNm Min mom = 0.0 kNm
Beam Max/Min results - Combination Summary
Maximum shear = 17.8 kN Minimum shearFmyin = -15.0 kN
Maximum moment = 3.7 kNm Minimum moment = -5.0 kNm
Maximum deflection = 21.0 mm Minimum deflection = -14.3 mm
_4'.(317"]9 o Bending Moment Envelope
l -0.4
00153 =

3.654 5=
mm | 700 | 1900 | 400 |
A
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Shear Force Envelope

kN
17.831 178
14 2.2
0.0 & \F
-8.6
-15.011 S0
mm | 700 | 1900 | 400 |
1 B 2 C 3 D

Number of sheets Nos = 2

Mallowable = Sxx * py * Nos = 8.745kNm

Safe working loads for Acrow Props — loads given in kN J S m A“.O

For normal purposes Haeight m 20 225 25 275 10 325 135 375 40 425 45 4.75
1 kilo Newton (kM) = 100 kg ft 66 74 82 90 98 107 115 123 131 139 148 156
;ﬂsLE A od Prop size 1 or 2 ] 35 35 34" 27 rx ] -
rops load: _— |

snd srected vertically Prop size 3 U2 23 20 v ow

Prop size 4 2 25 21 8 16 14 12
TABLE B .
Props loaded concentrically Prop size 1or20r 3 s 3z 26 23 19 17 15 13 12
snd erected 1}° max. out of
vertical Prop size d 24 13 15 12 0 1w 9
;:;';‘,c d25mm Prop size 1 or 2o 3 w11 o1 15 13 1 1 9
eccentricity and erected 1}
max. out of vertical Prop size 4 7 14w omn w9 8 7
TABLE D ) -
Props loaded concentrically Prop size 3 . I B/ 1 » 2
and arected 1}° out of .
vertical and laced with .
scaffold tubes and littings Prap size 4 B 3 /B B B B

Shear V = (14.6kN + 13.4kN) /2 = 14.000kN

Any Acro Prop is accetpable
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KD4 sheets

KD4

The overlapping trench sheeting profile is a heavier version of
the Standard Lap, with a wider gauge and width coverage,
designed in large for construction work.

L 400 Effective Width
‘ 160
l_ ! 50
»_f 2
_1 4147 |
: '

Sxx = 48.3cm®
py = 275N/mm?
Ixx = 26.9cm*

A = (Im?* 55.2kg/m®) / ( 400mm * 7750kg/m®) = 17806.452mm?
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o
=
e «
©
= ®
Q
o
=
©
L o©
L (=2
2 ® o
T m
/ 1 H
/
e
Length a a=2.700m
Length b bottom b=1.100m
Length ¢ Middle c=a-b=1.600m
Length d top d = Dsoil —a = 0.300m
Unfactored Loads Self weight not included
21916 HiPead
\
\\\'\I\
00 | I | IA I | 11 11 ﬂ“tp‘_ll
mm | 1100 | 1600 | 300 |
A 1 B 2 C 3 D
CONTINUOUS BEAM ANALYSIS - INPUT
BEAM DETAILS
Number of spans = 3
Material Properties:
Modulus of elasticity = 205 kN/mm? Material density = 7860 kg/m®
Support Conditions:
Support A Vertically "Restrained" Rotationally "Free"
Support B Vertically "Restrained" Rotationally "Free"
Support C Vertically "Restrained" Rotationally "Free"
Support D Vertically "Free" Rotationally "Free"
Span Definitions:
Span 1 Length = 1100 mm Cross-sectional area = 17806 mm? Moment of inertia = 269.x10° mm*

Span 2 Length = 1600 mm Cross-sectional area = 17806 mm? Moment of inertia = 269.x10°> mm*
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Span 3 Length =300 mm
LOADING DETAILS

Beam Loads:
Load 1

Load 2 UDL Dead load 4.1 kN/m
LOAD COMBINATIONS

Load combination 1

Span 1 1xDead
Span 2 1xDead
Span 3 1xDead

CONTINUOUS BEAM ANALYSIS - RESULTS

Support Reactions - Combination Summary

Cross-sectional area = 17806 mm

Support A Max react = -9.5 kN
Support B Max react = -28.0 kN
Support C Max react = -7.5 kN
Support D Max react = 0.0 kN

Min react = -9.5 kN
Min react = -28.0 kN
Min react = -7.5 kN
Min react = 0.0 kN

CROFT
STRUCTURAL
ENGINEERS

Moment of inertia = 269.x10° mm?*

2

VDL Dead load 21.9 kN/m to 0.0 kN/m

Min mom = 0.0 kNm
Min mom = 0.0 kNm
Min mom = 0.0 kNm
Min mom = 0.0 kNm

Max mom = 0.0 kNm
Max mom = 0.0 kNm
Max mom = 0.0 kNm
Max mom = 0.0 kNm

Beam Max/Min results - Combination Summary

Maximum shear = 13.4 kN

Maximum moment = 2.0 kNm

Maximum deflection = 7.7 mm

kNm
-3.640

Minimum shearFn, = -14.6 kN

Minimum moment = -3.6 kNm

Minimum deflection = -4.9 mm

Bending Moment Envelope

-3.6

00 \_/ = ——
2.021 T8 =5
mm | 1100 | 1600 | 300 |
A 1 B 2 C 3 D
KN Shear Force Envelope
13.374 134
. 9.5

-14.649
mm | 1100

) 1600 L300 |

Number of sheets Nos = 2
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Safe working loads for Acrow Props — loads given in kN

For normal purposes Height m 20 225 25 275 30 325 35 375 40 425 45 475
1 kilo Newton (kN} = 100 kg 1t 66 74 8.2 90 98 10.7 115 123 131 139 148 156
TABLE A Prop size 1or 2 35 35 35 34" 27 23
Props loaded icall 1
and srected vertically Prop size 3 ul o272 21 19 a7

Prop size 4 2 25 21 18 16 14 12
TABLEB "
Props loaded concentrically Prop size 1or 200 3 3 32 2% 21 19 17 15 13 12
and erected 1} max. out of
wartical Prop size 4 24 198 15 12 om0 9
TABLEC .
Props loaded 25 mm . Prop size 1or 207 3 17 17 17 17 15 13 n 10 9
eccentricity and erected 1}
max. out of vertical Propsized 7 14omn 1w s 8 7
Props loaded concentrically Propsized I B ;W B/ M 2
and erected 1}° out of -
v ond laced with Prop size 4 N B 3w 3B 35 2 B

scaffold tubes and fittings

Shear V = (14.6kN + 13.4kN) /2 = 14.000kN

Any Acro Prop is accetpable

Sheeting requirements

Irench Depth, D

Ground

Type \Qx than %n'” l2to3m 3wdsSm 45toem
Sods and gravels

Salt Close Close Close
Soft Clay

High congwessibility Pent

Fiv'stiff Clay
! : Witk orm W or ' o ! ose of !
Low compressibility Pen / \ . S Close o1

2 7 s i
Rock'™ Fromt % for incompetent rock to wil for competent rock™!
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Sheeting requirements

Half sheeting
(1inarBhown for 1.5 m deep trench
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Sheeting requirements
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150 = 75 Limber
— 325 u 75 fimher
?_ 150 » 100 tember
152 « 72 R3C
200 © W00 timber
125 % 75 twin limber [ spiked Logethor )
129 1 89 ASC

Maite-
For sandard Speedshore Wpdraube st and waling o
equivalent use the curve for #90« B9 RSC

Heawy duty Speedshones have a capacny of 355 kB metre
iy of waling ar 3.2 m horizontal suwe spacing

L]

i

Any propnislory system
should ba choecked
agalns manulochmrer's

at@sd Intcrrmion.

n

SN WM B e

Effective deplh of excavation {m)
Load on strut:w kW/m run of waling

130
250 x 150 :
Limber ~ A
Like lor: =T r1..|‘.|r1-'1-|-|-|m
Gramular soils ¥ ]
i H MooM 5 H 15

Mazimum Magumuam ho zontal
vertical spacing  spaceng of struts (m]
of walings (m]

Short veren wenches in clay
[see notes opposite]

Appendix D
Soil Investigation Reports
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- GROUND EXPLORATIONS LTD.

7 TO. 28 5&/Baxden,
T BOREHOLE NO._: . |
., . R63L , B4 70
Contract Name Holy Trinity, Finchley Rde pooore No.....5583/BW/IAB “
; Client .. Mitehell, McFarlane & Partners, gjo Address | 288
Address ..., 130 Buckingham Palace Road, o doly Trinity Church,
E Lo Mestminster, ] Finchley Roady oo
a o bondon SWIW GSA. o bopdong NoWe3,
Standing Water Level....m..ooiicinnnnnns Method of Boring.....Shell and auger
5 Water Struck . s Diameter .. 150mae e,
Ground Level LOeby 55eh3m. Start......... 294272« pinih, Le3:724
B Perforated Casing ... s
Remarks
m. JARS . CORES . BULK
i J I P
9576 ©:3 (9595 116 | 9578 @9 - | 9598 131 I
9577 06 |9597 12-8 | 9580 2.1 | 9600 1ke3 |
9579 18 9599 140 | 9582 3eb | l
9581  3:0 | 9601 15-2 | 9584 4L+6 | |
9585 L3 | i 9586 58 | !
9585 545 | ! 9588 7.0 | i
9587 6+7 | i 9590 8.2 | |
9589 7:9 | | 9592 94 ! E
9591 9«1 ! ; 19594 10+7 : ;
N 9593 10+0 ! f 9596 11-9 |
i Description Thickness Depth
e e
Made ground : ‘greyublue sandy clay with bricks,
_ stones, etc. _ Q<5 ar5
Brown fissured clay with crystals. 9-8 107+3
Dark brown fissured clay Lag 152
TOTALS 155 l 1592

Notes !, Descriptions are in accordance with B.8. Code of Practice C.P, 2004
Clients are requested to compare with samples submitted.
2. Core samples are nominally 102mm (4 ins.) diameter and 4 60mm (18 ins.) long.
Depths shown are to top of sample. PRISIE Oy

E



CASTHS GEFIR () [YATER il

BFRATA DEBCRIFTSON

LEGERD

[eerTialm

TEST FESLAYS

TYPE AHE DEPTH

ARBLAT

PROMA{m) {TO{im)

1.5 Dry

1.5 Dry

1.5 Pry

15 Dey

1.5 Dry

Grass onto soft dark brown
slightly sandy slightly gravefly
CtAY. Grave! consisis of brick
and flint.

{MADE GROUND}

Soft grey mottled orange brown:

PR,

0.0

0.4

0.6

slightly sandy stighily gravelly
CLAY with occasional rooilets,
Grave! consisis of quartz, ling
and cccasional brick.

(MADE GRODUND)

Soft grey orange brown CLAY
with occasional rootlets,
(MADE GROUND)

Firm light brown slightly
aravelly slightly sandy CLAY

Grave! cansists of fint and ast
{MADE GROUND)

SHiff brown slightly sandy
CLAY.

{LONDON CLAY)

Firm brown CLAY wilh
occasional fine gravel sized
selenite crystals.
(LONDON GLAY)}

with occasional cobbles of {iint. [;

2.0

SPY
1.4-1.556mm

SPT ()
2.0-2.45m

PT

2.0-3.45m

SPT
4.6-5,05m

5PT
8.0-8.45m

(14

{7117

(5) 16

(4)18

0.3

0.6

1.1

22

30

3.8

6.0

70

1.58

3.45

B

DRILLING

GROUNDWATER

(TYPE FROM
(DIAMETER)

T0 DBEPTH STRUCK BEHAVIDUR

DEPTH SEALED

DATE [DEPTHOF

CASING

101mm 0.0m

30.0m |y

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

BOREHOLE RECORD BHEET1 OF 5

SOILTECHNICS

P RPEIREPROREUPRENEAREINUNEAAB RGO BbBNAGDaE

GEOTECHKICAL EHGINEERS, EXVIROMMENIAL CONSULTARTS

Cedor Sorn, White Lodge, Walprava, Northampton. NNG 2PY,
Tel: (G1654) 13487 F Fas. (0i504) FE160TY E-mall: mal@aoiftachniog. aat

GROUND LEVEL

COORMNATES

LOCATION PLAN OR DRAWING No

STD0Og53L-02

DATE OF EXCAVATION
13.03.07

PROJECT

Mo's 3, § & 7, Fitzjohn’s Avenue, London
Proposed Resldential Development

PAaIE0Y REF,

STDA%53L

BOREHOLE Ne

BHO

&




CAUMNG CEFTH () | WATERE) | STRATA DESCRIPTIGN REGEND OEPYY (M) §TeST RESULTS SAUFLING
TYFE AND BEFTIH FREBULT FROM{m) TS (m) IVPE
1.8 Dry 7.5 |sPT (5} 18 7.8 785 1D
Stiff brown CLAY with +6.7.05m
nccasional fine gravel sized
selenite crysials,
{LONDON CLAY)
1.5 iDry SPT 8) 20 8.1 955 jD
9.1-9.55m
10,1
Stiff dark grey CLAY with 10.3 M)
1.5 Dry coeasional fine gravel sized SPT (6) 21 105 (085D
selenite orysials and rare 10.5-10.85m
gravel of pyrite.
[LONDON CLAY)
1.5 128 124 U100
24)
1.5 Bry 125 isPT (6) 21 126 [13.05 D
SHIff dark grey CLAY, 12.8-13.05m
(LONDON CLAY)
1.5 Dry SPT (823 136 [1405 D
13.6-14.05
DRILLING IGROUNDWATER
TYPE FROM [TO DEFTH STRUCK  [BEHAVIOUR DEFTH SEALED DATE  [DEPTH OF
(DIAMETER) CABING
150mm T 16.8m 30.0m |Dvy LR

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

BOREHOLE RECORD SHEET2OF 5

§

ILT

BB A EEAB A RANAREGALAROLEREBECHOLOEDBLUEERERED

GEOTECHHICAL EHGIHERRS, BIVIROMKENTAL CONIHETAHTS

Ceder Baca, White Lodge, YWalgrave, Northampion. NN BPY.
Tel. (01504) 701877 Fax: [01604) 71007 E-copit: meld@sailiechnics nal

GROUND LEVEL COORDINATES
EOCATHIN PLAN ON DRAWING ho DATE OF EXCAVATION
STDO953L-02 13.03.07

FHDIECT

Mo's 3, 8 & 7, Fitzlohit’s Avenus, London
Proposed Residential Development

PROJECT REF,
STDOSS3IU

BOREHOGLE No
BHO1

BHoE. 5




CASHES DEPTH {m) WATER [m] STRATADESCRIPEION LEGERD OF#TH {m} 1 TEST RESLATR BARIPLIO
TYRE AND DEFTH |RERAT TROM{m) {TO{m} TYFG
Stff dark grey CLAY,
(LONDON CLAY)
1.5 Dry 5P {6)23 15.0 {1545 D
15,0-15.45m
16.1 D
1.5 Dy SPT () 28 16.6 [17.05 1D
16.6-17.06m
1.5 Dry SPT {7) 32 181 (885 D
18.4-18.56m
i5 200 |20.4 RI100
{29)
20.5 o
DRILLING GROUNDWATER
TYPE FROM [TO OEPTH §TRUCK  {BEHAVIOUR DEPTH SEALED DATE |DEPTH OF
(DIAMETER) CASING
1E0mm 0.0m 30.0m [y

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

BOREHOLE RECORD SHEET3OF 5

S

ILTECHNICS

AEEGIECEUERECBUMEPENIG b oandsELIRDRRHROGE

GEOTECHNICAL EHGIHEERS, ENVIRORRENTAL CORMULTANTS

Codgr Parp, $hlte Lodpe, Walgrave, Northemplon. NNG 8FY
Fei: {01804) 781877 Fou: (R1604) YO1007 E-mal, malt§hsellechnics nat

5

GRIUNE LEVEL

CO-ORDIMATIES

LOCATION PLAN DN DRANING R
STDOS53U-02

13.83.07

DATE OF EXCaVATON

PROJECT

Mo's 3, 5 & 7, Fitzjohe's Avenue, London
Proposad Residential Davelopimnent

FROJECT REF.
STOO853U

1 soneroLs o

BHI1

-1 183




CABUI0 DEF IR (5] | | WATER [m)  [STRATA DESCIUPTION L EGERD CEPTH{m) [ TEST RESLAIE BAMPLING
TYPE AND DEPYH | REBULY FROM (M) 7O {0} WE
SHiff dark grey CLAY.
(LONDON CLAY)
1.5 Dry SPT (7) 34 211 12155 1D
Very stf dark grey CLAY, 24.1-21.55m
{LONDON CLAY}
1.5 Dry 5PT (837 22.5 |22.95:D
22.5.92.95m
23.6 0
1.4 Ory SPT (8)40 240 12445 1D
24,24 45m
251 D
18 Dry SPT {8} 40 264 12585 D
25,4-25,85m
1.5 Dry SPT (10) 43 27.0 {2745 D
27.0-27.45m
DRILUNG GROUNDWATER
TYPE FROM [TO  |DEPTHSTRUCK  JBEMAVIOUR DEPTH SEALED DATE  {DEPTH OF
DIAMETER) CASING
150rm 0.0 30.0m {Ory

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS

BOREHOLE RECORD SHEET 4 OF &

ADLOBEFRLLSEEARTUENEORECTREONURODRRODPRTGEEVIERS

GEOTECHHICAL EHGINEERS, ENVIROMMENTAL COMSULTANG

Cedar Barn, White Ludge, Weigreve, Northampron. NNE 3PY.
Tel: [09604) TO187F Fax: (01604) 781007 E-mail. mail@soillechnics net

E E g PROJECT

GROUND LEVEL GO-CRMUMNATES
LOCATION PLAN ON DRAWING Ho DAYE OFF EXCAVATIIN
STDOR53-02 13.83.07

Mo's 3, 5 & 7, Filzjohn's Avenus, London
Proposed Residentlal Development

PROJECT REF,
STO0853U

BOREHULE o

BHO1

1.5




SABLG CEPTHim) WATER [va} STRATA DESURSE BOR EEGEND OEPTH () $1E5T RASLLTS BAKPLING
TRE AN RERTH JRCRIAT FROM{m] |Topy  |TYPE
Very sliff dark grey CLAY.
(LONDON CLAY) _
1.5 280 (284 U160
{29)
28.5 D
1.6 Dry SPT (10) 43 2901 2055 D
28.4-29.58m
1.5 Dry SPT (11) 46 300 (3045 D
BOREHOLE TERMINATED at 30.0-30.45m
30.6m
DRILLING - o GROUNDWATER
TYPE FROM 1O BEPTH STRUCK BEHAVIOUR DEPTH SEALED DATE  [DEPTHOF
(DIAMETER) CABING
150mm 0.0m 30.0m [Bry

REFER TO KEY AT BEGINNING OF THIS APPENDIX FOR EXPLANATION OF SYMBOLS
BOREHOLE RECORD SHEETS5OF &

GROUND LEVEL CO-DROINATES
. .
> LOCATION PLAN OM DRABING No DATE OF EXCAVATION

S0ILTE

PROJECT
Mo's 3, 8 & 7, Fitzjohn's Avenus, London
AR E X ERETEEN NN EREYFREELERERENEEYLERELELEEERE XS]

Proposed Residentizl Development
GEOTECHRICAL EXGINEERS, FHVIRONHENTAL CONSUATAATS

Cetar Sarn, White Lodge, Walgrave, Narthawpian. NNS SPY.
Tel: (G164} PE1LFF Fax  [02504) PEICDT E-muil: maig@sollgchnics. nal

PROSECT REF. BOREHOLE Mo

STDO9S3Y BHO

i)




