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1.0 Introduction
1.1 Brief

The retaining wall designer was requested by Gravitas International Ltd. to prepare a design for two Flex MSE
retaining walls located at the proposed development known as New Goetre Primary School, Merthyr Tydfil.

Wall 01 is marked in blue on drawing number SK25-6222-F1-01 and predominantly retains a
raingarden area followed by a car park. The is to be a 1V:3H slope in front leading down to a road. This wall is
to be constructed at a face batter of 20degrees to the vertical with geogrid reinforcement.

Wall 02 is marked in magenta on drawing number SK25-6222-F1-02 and retains a car parking area with a
raingarden at the toe. This wall is to be constructed at a face batter of 5degrees with wrap around
geogrid reinforcement.

1.2 Scope

This design covers the proposed Flex MSE retaining walls at the proposed development as detailed above. The
limit of this element design is from the front face of the base course of Flex MSE bags back to the rear of the
geogrid reinforcement and up to proposed ground level on the retained side.

Additional design scope notes follow:

1. Some settlement will occur after construction, depending on the condition and compaction of the
subgrade and backfill. The surface of the backfill should be monitored post construction and the
installation of the final surfacing to the footpath etc should be delayed until post construction
settlement has ceased.

2. This solution is for the permanent works only and is issued on the basis that a safe system of works is
provided for construction. Temporary excavations have the potential to fail rapidly and without
warning. The Principal Contractor/ Wall Installer must produce a method statement and risk
assessment for the works to be approved by the Client’s Consulting Engineer. Temporary stability and
design of any temporary works is entirely outside our scope and should be confirmed by others.

3. The Flex MSE slopes are flexible and must not be used to support any rigid structures. Any buildings/
structures in the vicinity of the Flex MSE slope must have foundations deep enough to ensure no
loading is transferred to the Flex MSE slopes.

4. The Principal Contractor and Client’s Consulting Engineer must also confirm the locations of all services
prior to construction and ensure that none will be affected by the slope and its installation.

5. A maximum universally distributed live load of 10kPa was assumed to act on the retained side of the
wall. Please advise if a higher surcharge load should be considered.

6. The Client/ Client’s Consulting Engineer must ensure any statutory approvals such as Approval in
Principal are completed prior to construction for the proposed works. Any work in relation to required
statutory approvals is currently outside our scope. If construction proceeds prior to necessary
approvals being required, then it does so at the Client’s own risk.

7. Site drainage is outside the scope of this design.

8. Thereis a proposed raingarden to be located behind Wall 01 and in front of Wall 02. Design and details
of these raingardens is outside the scope of this design. They must be lined and be watertight to
prevent water saturating the Flex MSE walls which could lead to instability.
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The Principal Contractor and Client’s Consulting Engineer must ensure that any excavation required for the
proposed retaining slope does not affect the stability of any surrounding existing or proposed roads or
structures. Unless the Client’s Consulting Engineer accepts this, it is recommended that construction does not
proceed. All slope geometry, setting out and required offsets are to be confirmed by the Principal Contractor
and Client’s Consulting Engineer prior to construction.

Any solution outside this scope is not covered by this design and the retaining wall designer should be
informed so that a new design can be advised as necessary.

1.3 Relevant Parties

e Gravitas International is the wall supplier our Client and co-designer.

e The Scheme Client is to be confirmed.

e Cambria Consulting is the Client’s Consulting Engineer.

e Principal Contractor and Principal Designer should be confirmed in accordance with CDM 2015.
e The wall installer should be confirmed.

The above parties should all read and check this design document before proceeding. Please advise us before
proceeding with construction if there are any errors in the scope.



Gravitas | Project: | Ref: | Date: | Rev:
Flex MSE Retaining Wall 25-6222 New Goetre Primary ‘ 25-6222-F1 ‘ 13/02/26 B

School

2.0 Summary

This design proposal and associated drawing have been produced using the methodology detailed above.
However, it should be noted that the design proposal has been generated from information provided to the
retaining wall designer, which has not been independently verified and may contain assumptions and
inaccuracies regarding geotechnical, hydraulic and other parameters.

If any discrepancy is noted between the site conditions and the design assumptions (regarding water levels,
soil conditions, proposed loadings etc.), the Principal Contractor and/ or Client’s Consulting Engineer must
contact the retaining wall designer. immediately to facilitate a review of the design.

The retaining wall designer did not undertake to supervise the construction of the structure, and therefore
cannot comment on the standard of workmanship. The main issues to consider are adequate compaction of
the foundation soils and imported fill, and adequate drainage.

The retaining wall designer accordingly does not accept responsibility for the accuracy or completeness of
information or assumptions from which the design proposal has been produced.

The design proposal remains the copyright and property of The retaining wall designer and is not to be copied
or disclosed to any person other than the person to whom it is originally intended.

The material supplier can provide typical health & safety hazards to consider when approaching this work.
Designer’s hazards include falling from height and the stability of excavated cuttings.
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3.0 Construction Supervision Requirements

The following construction supervision requirements should be adhered to by the project team (Client’s

Consulting Engineer & Principal Contractor). If any issues arise on site which differ from what has been

assumed in this design, Gravitas should be contacted immediately so the possible consequences can be

assessed.

1.

The Principal Contractor and/ or a geotechnical engineer must confirm the ground conditions on site to
ensure they comply with the assumptions made in this design

The backfill for the slope is to be compacted Class 61 granular fill, compacted in accordance with SFHW
Series 600, Table 6/4.

The slope to be constructed should be checked for the required geometry and retained height to ensure
that they are within the scope of this design.

Any excavations should be checked for any flows or seepage that require drainage measures. Any flows,
seepage or standing water should be directed to a suitable outfall as soon as they are encountered.

The batter of the slopes should be checked with every 1m of construction to ensure it is within the allowed
tolerances (+/-2°). It should be ensured that the face batter is not compromised by the use of heavy
compaction plant machinery too close to the front face of the slopes. If this occurs, it may be necessary to
reconstruct the affected sections.

If construction plant is to traffic the crest area of the slopes, a suitable haul road design must be
undertaken and be set back and adequate distance from the rear of the slopes (designed by others). If
construction plant operates on the unprotected retained material, distortion/ bulging of the slopes may
occur.

The retaining slope construction should be carried out in accordance with the manufacturer’s installation
guidelines.

The Flex MSE slopes are to be hydro-seeded immediately following construction. The Principal Contractor
must accept it will be their responsibility to ensure successful vegetation achieved by careful construction,
hydro-seeding and ensuring the Flex MSE bags do not dry out.

The Flex MSE solution is a flexible system and will undergo settlement following construction. This
depends on the condition of the subgrade and compaction of the backfill. Much of the post construction
settlement is expected to occur during construction. The Principal Designer should consider any services/
structures or surfacing installed behind the slope, that would be susceptible to post construction
settlement. We recommend that the surface of the backfill is monitored and the installation of any bound
surfacing etc is delayed until post construction settlement has decreased to an acceptable level.
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4.0 Maintenance Requirements

Maintenance requirements for the slopes are as follows;

» The slope should be routinely inspected for signs of any faults, vandalism or movement. The batter of
the slope should be checked to ensure it remains within the allowed tolerances.
» The ground above and below the embankments should also be inspected for signs of any movement.

> It should be ensured that the front face does not dry out by watering as necessary. The front face
should be kept moist.

This requirement should be included in the maintenance regime for the site/development.
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5.0 CDM Regulations

The retaining wall designer is not the Principal Designer, however, has considered the risks associated with
this element of the works that affect or are affected by the design.

“Designers” are responsible for fulfilling their obligations as defined in the Construction (Design &
Management) Regulations 2015.

The retaining wall designer, understands that under the Regulations its duties are generally to;

e Ensure that the client for the project is aware of the duties and responsibilities that they have.

e So far as is reasonably practicable, taking due account of other relevant design considerations, avoid
foreseeable risks to the health and safety of any persons carrying out, liable to be affected by such or
maintaining the permanent fixtures and fittings of construction work.

In discharging this duty, the designer shall:

e Eliminate hazards that may give rise to risks
e Reduce risks from any remaining hazards and in doing so give collective measures priority over
individual measures.

The designer shall also:

e Take all reasonable steps to provide with the design sufficient information about aspects of the design
of the structure or its construction or maintenance as will adequately assist clients, other designers
and contractors to comply with their duties under the Regulations.

In respect of this particular project, the retaining wall designer hereby draws to the attention of the Principal
Designer and the Principal Contractor that they have specific duties under CDM 2015.

The 'Principal Contractor' must be responsible for and fulfil all the contractor’s obligations.

However, since the Principal Designer has designated the chosen location and dimensions of the structure on
this site, the Principal Designer has, in this respect, acted as a ‘designer’ under CDM 2015. The Principal
Designer is therefore responsible for fulfilling all the obligations that this entails.

The scope of the retaining wall designer, as element ‘designer’, to minimise design risks is therefore limited
by those elements of the design pre-determined by the Principal Designer. The following significant design
risks remain and must therefore be addressed by the Principal Designer and Principal Contractor:
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RISK SUGGESTED REMEDIATION RESPONSIBLE
PARTIES
01 | Wall stability To achieve a suitable foundation for the Flex MSE Wall, excavation must | Principal
compromised and/ take place down to competent bearing stratum assumed to be | Contractor/
or excessive compacted medium-dense SAND/GRAVEL or firm-stiff CLAY (MADE | Scheme
settlement due to GROUND) and allow for the placement and compaction of a minimum | Geotechnical
foundation soils not | 0.15m thickness of selected granular material (e.g. Class 61 with assumed | Engineer
complying with properties of Phi' = 35°, y =19kN/m3 and c' = 0 kPa).
design assumptions. The proposed formation should be inspected by a Geotechnical
Engineer and any soft, loose or unsuitable material present (such as
topsoil or organics) must be fully excavated out over the full width of
the reinforced earth zone and replaced with compacted granular fill.
The Principal Contractor must ensure the Flex MSE wall is constructed
suitable stratum with a safe bearing resistance of >60kPa.
If suitable bearing stratum is not encountered close to formation level
then ground improvement works (designed by others) will be
required to ensure a safe bearing resistance of 60kPa is achieved.
02 | Wall stability The backfill for the wall is to be compacted Class 6l granular fill. This Principal
compromised due to | material is assumed to have the following characteristics: ¢'=35°,y = Contractor/

backfill soils not
complying with
design assumptions.

19kN/m3 and c' = 0 kPa, compacted in accordance with SFHW Series
600. Quality control testing should follow the principles set out in HA
44/91 and be under the responsibility of the Principal Contractor.

Wall Installer

03 | Pedestrian/Vehicular | It has been assumed it is proposed to install a 1.2m timber post and rail | Principal
Barriers barrier to the top of the wall as pedestrian restraint as per CAMNRIA | Contractor/
drawing no. 26CB01 CAM 50 XX D C 1121 (design and details are by | Client’s
others). Where the fence must site within 1m of the Flex MSE slope face, | Consulting
the fence posts must be fully concreted into minimum 0.7m long, 0.3m | Engineer
@ sleeves pre-installed into the walls backfill. The geogrid tails can be
locally cut to suit. If a higher fence is to be installed behind the wall,
Gravitas must be advised as the foundation detail will need to be revised
to cater for increased lateral loading.
Vehicle barrier requirements are to be confirmed by others. We have
been advised that HB2 kerb and Parking Bay Wheelstops are proposed
to be installed to the car park area behind the walls. No impact loads
have been assumed to be transferred to the wall, based on the
presumption that the barrier is to provide a normal/higher level of
containment.
04 | Instability of the Temporary excavations have the potential to collapse rapidly and Principal
temporary cut slope. | without warning. This retaining slope solution is for permanent works Contractor/
only and is on the basis that a safe system of works is provided for Client’s
construction. The Principal Contractor should provide a method Consulting
statement for the works to satisfy the Client’s Consulting Engineer. The | Engineer
retaining wall designer. is not responsible for temporary stability or
design of any temporary works.
05 | Serviceability Flex MSE slopes/ walls are flexible, and some settlement will occur Principal
movement of the during and after construction. Some settlement of the subgrade will Contractor/

services or
structures at the
crest of the slopes.

also occur after construction, depending on the compaction of the
foundation soils and backfill. The settlement should be monitored, and
all finishes should be delayed until settlement is complete.

Wall Installer
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06 | Failure to establish The Flex MSE slopes are to be hydro-seeded following construction. Principal
vegetation on the The Principal Contractor must accept it will be their responsibility to Contractor/
Flex MSE slopes. . . . Wall Installer

ensure successful vegetation achieved by careful construction, hydro-
seeding and ensuring the Flex MSE bags do not dry out.

07 | Construction work The Principal Contractor must contact the Client’s Consulting Engineer Principal
compromising the to ensure that the excavation required for the proposed slope does not | Contractor/
stability of adjacent affect the stability of any surrounding existing or proposed roads, Client’s
structures and services or structures. Unless the Client’s Consulting Engineer accepts Consulting
services. this, it is recommended that construction does not proceed. Engineer

All existing services must be located before the works are carried out
and suitable precautions taken to ensure that they are not impacted by
the works or clash with Flex MSE wall.

08 | Heavy compaction It should be ensured that the face batter is not compromised by the Principal
plant used in the use of heavy compaction plant machinery too close to the front face of | Contractor/
vicinity of the slope. | the slope. SHW advice (Cl. 610.5) concerning restriction of compaction Wall Installer

plant within 2m of the font face shall be followed. If face movement
should occur, the next course shall be set back as necessary to ensure
that overall face batter remains at or below the permitted maximum.

If construction plant is to traffic the crest area of the slope, a suitable
haul road design must be undertaken and be set back and adequate
distance from the rear of the slope (designed by others). If construction
plant operates on the unprotected retained material, distortion/
bulging of the slope may occur.

09 | Surcharge at the A maximum live load of 10kN/m2 was assumed to act at the crest slope Principal
crest of the wall Contractor/

of the wall. Please advise us if the surcharge on the retained side of the | (jiant’s
wall in the permanent condition is to exceed the assumed loads. The | Consulting
Principal Designer/ Client's Consulting Engineer must inform Retaining | Engineer
Wall Designer prior to construction to allow this design to be reviewed.

10 | Softening/ Temporary drainage measures should be installed to direct surface Principal
weathering of the water away from the line of the slope and also to prevent “ponding” at | Contractor/
soils at formation the toe/foundation which could cause this to deteriorate and soften Wall Installer
level due to over time.
exposure to rain.

1 !nexperlenced. An experienced installer should be appointed to install the Flex MSE Principal
installer appointed . . . . Contractor/
to construct the wall. The installer should have experience on Work of a S|m|Iar.nature in Wall Installer
walls terms of constructing Flex MSE walls and placing and compacting

granular fill to SFHW Series 600 standards.

13 | Toe slope stability Stability of the proposed toe slope is outside the scope of this design. Principal
Due to the significant height, steepness and location of the toe slope, Contractor/
there is the potential for erosion, significant settlement and instability Client’s
of the proposed slope. The Client’s Consulting Engineer or Scheme Consulting
Geotechnical Engineer must take appropriate measures to address this | Engineer
potential instability. The slope when reinstated will require erosion
protection.

14 | Typical front face The maximum front face angle is indicated on the adjacent sections Principal
(20°) with a minimum 51mm face steps between each course of bags. Contractor/

Client’s
Consulting
Engineer

10
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For Wall 02 (Section C-C): the maximum front face angle is indicated on

the adjacent sections (5°) with a minimum 12mm face steps between

each course of bags.

SHW advice (Cl. 610.5) concerning restriction of compaction plant

within 2m of the font face shall be followed. If face movement should

occur, the next course shall be set back as necessary to ensure that

overall face batter remains at or below the permitted maximum.

15 | Contaminated Land Any issues relating to contaminated land are outside the scope of the Principal
wall design, and should be addressed by the scheme designated Contractor/
environmental consultant. Client’s

Consulting
Engineer

16 | Heavy Construction It should be ensured that the face batter is not compromised by the Principal
Traffic Operating use of heavy compaction plant machinery too close to the front face of | Contractor/
close to the wall the wall. If construction plant is to traffic the crest area of the wall, a Client’s

suitable haul road design must be undertaken and be set back and Consulting
adequate distance from the rear of the wall (designed by others). If Engineer
construction plant operates on the unprotected retained material,

distortion/ bulging of the wall may occur.

17 Z?:firedhei:z lSVC;T%i There is a proposed raingarden to be located behind Wall 01. Design and zg:tcrf:tlor/
details of these raingardens is outside the scope of this design. They | (jient’s
must be lined and be watertight to prevent water saturating the Flex | Consulting
MSE walls which could lead to instability. Engineer
Where there is a clash between the geogrid reinforcement and the
raingarden, the upper layer of geogrid can be wrapped along the edge
of the raingarden to the back of the backfill as indicated on Section A and
Section B.

18 SP;)tsttI:r?wr;Sr:tﬂcj;ttlsz The Flex MSE solution is a flexible system and will undergo settlement Eg:frlgstlor/

Flex MSE slope. following construction. This depends on the condition of the subgrade Designer
and compaction of the backfill. Much of the post construction
settlement is expected to occur during construction. The Principal
Designer should consider any services/ structures or surfacing installed
behind the slope, that would be susceptible to post construction
settlement. We recommend that the surface of the backfill is monitored
and the installation of any bound surfacing etc is delayed until post
construction settlement has decreased to an acceptable level.

19 Excav§t|ons through The provided drawings show some drainage infrastructure located near Principal
the reinforced zone Contractor
of the Flex MSE the rear of the reinforced zone at shallow depth. Services should remain
slope impacting outside the reinforced zone and excavation through the geogrid
stability reinforcement of the Flex MSE slope is not permitted post construction.

15 | Instability of Flex No unplanned excavation, temporary or permanent, should take place Principal
MSE slope caused by ! ! Contractor /
excavation at the in the vicinity of the toe of the Flex MSE slope after their construction. Client’s
toe. Any other excavation planned below the toe should be carefully | Consulting

evaluated by an independent geotechnical engineer to assess the effects | Engineer
of such excavations.

11
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7.0 Designer Risk Assessment
CONSTRUCTION OF FLEX MSE SLOPE
NOTICE OF HAZARD IDENTIFICATION (GENERIC DESIGNER RISK ASSESSMENT)
CATEGORY ACTIVITY/ELEMENT POSSIBLE HAZARD RISK ASSESSMENT ACTION PROPOSED ACTION BY
c/D/mM Low/Medium/High
C Working at heights >2m Falling H Wear Harness OR provide Contractor
access scaffold
Cc/M Working at heights Falling M Wear Harness OR provide Contractor
access scaffold
C Cutting mesh, lacing, etc. Personal Injury M Use of suitable PPE (safety Contractor
goggles, gloves, etc.)
C Placing backfill Personal Injury M Use mini excavator to place Contractor
stone fill where practicable
C Excavation of embankment prior | Embankment Slip - H Excavation of embankment Contractor
to installation of slope Personal Injury to a safe angle of repose for
the short term.
M Steep retaining structures > 2m Falling/Personal H Provision of permanent Client
in height Injury fence/ barrier at crest of
retaining structure

Category: C = Construction, M = Maintenance/Use, D = Demolition

NOTICE OF HAZARD IDENTIFICATION (SPECIFIC DESIGNER RISK ASSESSMENT)

CATEGORY | ACTIVITY/ELEMENT POSSIBLE RISK ASSESSMENT | ACTION PROPOSED ACTION BY
c/D/M HAZARD Low/Medium/High
Excavation into existing Excavation of ground to a safe angle of
C material to foundation Bank slip / H repose for the short term and/ or Principal
level Personal injury foundation excavation & construction of | Contractor /
lower courses carried out in short Wall Installer
lengths. Use of granular backfill.
Excavation into existing Principal Designer to provide details of Principal
C material to foundation Striking existing M all existing services in the vicinity of the Designer /
level services/ slope to Contractor. Use of Cable Principal
Personal injury Avoidance Tools (CAT scanners). Contractor /
Wall Installer
Excavation into existing Principal Designer to provide details of Principal
C material to foundation Striking live M all existing electrical services in the Designer /
level cables/ vicinity of the slope to Contractor. Principal
electrocution Electrical services to be relocated where Contractor /
risk is unacceptable. Use of Cable Wall Installer
Avoidance Tools (CAT scanners).
C General Installation of Personal Injury M Adhere to Supplier Installation Contractor
slope Guidelines.

Category: C = Construction, M = Maintenance/Use, D = Demolition

12
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SECTION A-A
1:50

Assumed maximum 1.2m timber post and rail barrier proposed (design and detail to
be confirmed by others). Fence posts to be fully concreted into minimum 0.7m long \
0.30m@ uPVC sleeves pre-installed in the wall backfill during construction. Secondary \

geogrid straps to be locally cut to accommodate sleeves. Refer to Note 9. \

Flex MSE bags system filled with sand and soil mix: —
(760mm x 300mm x 140mm). Install Flex MSE bags \\
in accordance manufacturers guidance notes. \

1400

Where there is a clash between the geogrid
——treinforcement and the raingarden, the upper layer
/ of geogrid can be wrapped along edge of
raingarden to the back of the backfill as indicated.

Indicative of the proposed raingarden behind the wall. Upper grid can be cut short to
avoid a clash as indicated . The raingarden should be impermeable/fully lined to
ensure it is waterweight and no water discharges to the Flex MSE backfill. This must
be checked and confirmed prior to construction

TOE SLOPE STABILITY AND
EROSION CONTROL MEASURES

Temporary cut slope (Max 60°): Safe angle of repose in
short term to be determined on site by contractor to create a

ARE TO BE CONFIRMED BY
OTHERS. REFER TO NOTE 18.

MAX 1680
/7‘
// Py
)
a
=}
s}

safe working environment. Temporary stability and design
of any temporary works is to be confirmed by others.

N 280

Maximum 1V:3H 28
toe slope

Several boreholes and trial pits indicate the presence of variable
MADE GROUND at the wall location. Such material would not
typically be a suitable foundation stratum. However, given its depth,
excavation and replacement of the MADE GROUND may not be
practical. Therefore we recommend that the MADE GROUND at
formation level is compacted and tested to confirm if it can achieve

(> 150mm diameter perforated drainage pipe connected to suitable approved outfall (land
1 drainage below the wall foundation). Pipe to be fully roddable and regularly maintained.

Gravitas GG50/50 geogrid extending 2.5m into the Class 61 backfill. Grid must be installed by

rolling out perpendicularly from the front face and cutting at the required lengths.
Reinforced zone of the Flex MSE wall to consist of Class 61 granular

backfill. Placed and compacted in accordance with Method 2 of Table
6/4 of the MCDHW Specification for Highways Works).

No formal foundation required. Base units to be placed on a minimum 150mm deep layer of clean stone on competent stratum ( compacted firm-stiff sandy gravelly CLAY or
medium dense granular MADE GROUND). Any soft, loose or unsuitable material present (such as topsoil or organics) must be fully excavated out over the full width of the

reinforced zone down to competent bearing stratum and be replaced with compacted granular fill. The Principal Contractor must ensure the Flex MSE wall is constructed to

a safe bearing resistance of 60kPa. If it is not suitable then ground
improvement measures (designed by others) will be required to
ensure a safe bearing resistance of 60kPa is achieved.

competent stratum with a safe bearing resistance of >60kPa. This should be confirmed via in-situ testing such a plate load testing and hand shear vane testing.

SECTION B-B
1:50

Assumed maximum 1.2m timber post and rail barrier proposed (design and detail to
be confirmed by others). Fence posts to be fully concreted into minimum 0.7m long
0.30m@ uPVC sleeves pre-installed in the wall backfill during construction. Secondary
geogrid straps to be locally cut to accommodate sleeves. Refer to Note 9.

Flex MSE bags system filled with sand and soil mix:

(760mm x 300mm x 140mm). Install Flex MSE bags ——
\

in accordance manufacturers guidance notes.

MAX 1120

TOE SLOPE STABILITY AND
EROSION CONTROL MEASURES

\ Where there is a clash between the geogrid

reinforcement and the raingarden, the upper layer
of geogrid can be wrapped along edge of
raingarden to the back of the backfill as indicated.

be checked and confirmed prior to construction

Indicative of the proposed raingarden behind the wall. Upper grid can be cut short to
avoid a clash as indicated . The raingarden should be impermeable/fully lined to
ensure it is waterweight and no water discharges to the Flex MSE backfill. This must

ARE TO BE CONFIRMED BY

OTHERS. REFER TO NOTE 18, Maximum 1V:3H

toe slope

Several boreholes and trial pits indicate the presence of variable
MADE GROUND at the wall location. Such material would not
typically be a suitable foundation stratum. However, given its depth,

1300 Q

: \——150mm diameter perforated drainage pipe connected to suitable
A approved outfall. Pipe to be fully roddable and regularly maintained.

Temporary cut slope (Max 60°): Safe angle of repose in
short term to be determined on site by contractor to create a
safe working environment. Temporary stability and design
of any temporary works is to be confirmed by others.

Gravitas GG50/50 geogrid extending 1.3m into the Class 6l
backfill. Grid must be installed by rolling out perpendicularly
from the front face and cutting at the required lengths.

—— Reinforced zone of the Flex MSE wall to consist of Class 61 granular backfill.
Placed and compacted in accordance with Method 2 of Table 6/4 of the MCDHW
Specification for Highways Works).

Vehicle barrier requirements are to be confirmed by others. We have been advised
that HB2 kerb and Parking Bay Wheelstops are proposed to be installed to the car
park area behind the walls. No impact loads have been assumed to be transferred
to the wall, based on the presumption that the barrier is to provide a normal/higher
level of containment.

10) STABILITY OF TEMPORARY EXCAVATION:
This solution is for the permanent works only, and is issued on the basis that a safe
system of works is provided for construction. Temporary excavations have the
potential to fail rapidly and without warning. The Principal Contractor/ Flex MSE
wall installer must produce a method statement and risk assessment for the works
to be approved by the Client's Consulting Engineer.

The Principal Contractor should consider temporary propping such as sheet piling
to support the temporary cut and integrity of any existing services behind the cut.
Temporary stability and design of any temporary works is entirely outside our scope
and should be confirmed by others.

11) STATUTORY APPROVALS (APPROVAL IN PRINCIPAL/
GEOTECHNICAL CERTIFICATION):
The Client/ Principal Designer must ensure any statutory approvals such as
Approval in Principal, are completed prior to construction for the proposed works. If
construction proceeds prior to necessary approvals being required then it
does so at the Clients own risk.

12) VEGETATION ESTABLISHMENT:
The Flex MSE bags must be infilled with a sand and topsoil mix as recommended
by the manufacturer. The wall must be hydro-seeded post construction.

The Principal Contractor must accept it will be their responsibility to ensure
successful vegetation achieved by careful construction, inclusion of good quality
topsoil and ensuring the Flex MSE bags do not dry out. Should, three months after
completing construction, no significant vegetation be visible we recommend that the
face of the slope is hydro-seeded again.

13) SURCHARGE AT THE CREST OF THE WALL
A maximum live load of 10kN/m? was assumed to act at the crest slope of the wall.
Please advise us if the surcharge on the retained side of the wall in the permanent
condition is to exceed the assumed loads. The Principal Designer/ Client's
Consulting Engineer must inform Retaining Wall Designer prior to construction to
allow this design to be reviewed.

14) HEAVY CONSTRUCTION TRAFFIC OPERATING CLOSE TO THE
WALL:
It should be ensured that the face batter is not compromised by the use of heavy
compaction plant machinery too close to the front face of the wall. If construction
plant is to traffic the crest area of the wall, a suitable haul road design must be
undertaken and be set back and adequate distance from the rear of the wall
(designed by others). If construction plant operates on the unprotected retained
material, distortion/ bulging of the wall may occur.

15) SERVICES BEHIND THE FLEX MSE WALL:
Any proposed services on the retained side of the Flex MSE wall should be kept
behind the reinforced zone of the wall where possible to aid with future
maintenance. Contractor to take appropriate measures to ensure they are
unaffected by the works.

16) SETTLEMENT AND FINAL FINISHING:
Flex MSE walls/ slopes are flexible and some settlement of the backfill will occur
after construction, depending on the compaction of the foundation soils and backfill.
The settlement should be monitored and all finishes should be delayed until
settlement is complete.

17) CONTAMINATED LAND
Any issues relating to contaminated land are outside the scope of the wall design,
and should be addressed by the scheme designated environmental consultant.

18) TOE SLOPE STABILITY
Stability of the proposed toe slope is outside the scope of this design. Due to the
significant height, steepness and location of the toe slope, there is the potential for
erosion, significant settlement and instability of the proposed slope. The Client’s
Consulting Engineer or Scheme Geotechnical Engineer must take appropriate
measures to address this potential instability. The slope when reinstated will require
erosion protection.

19) NOTES ON CALCULATIONS/DRAWINGS:
These plans and the accompanying design documentation should be thoroughly
checked by the Client's Consulting Engineer. Any apparent errors, omissions or
variations should be reported immediately to Retaining Wall Designer. Construction
of these walls shall not commence unless and until the Client/Client's Consulting
Engineer has considered the Gravitas International LTD Design Submission
Document (QP06 Ref: 25-6222-F1) to ensure that there are no errors, omissions or
conflict with the scheme design. The installer must have received a copy of the
material supplier's risk assessment prior to the start of construction and take
account of the content in their method of construction. This drawing, or design
proposal, remains the copyright of Gravitas International LTD and is not to be
copied or disclosed to any persons other than the person to whom it is originally
intended.

NOTES: A1
1) All dimensions in mm's unless otherwise specified.

2) WALL SPECIFICATION:
Facing units to consist of Gravitas International Ltd Flex MSE bags system filled
with sand and soil mix above maximum water level: (650mm x 300mm x 140mm)
as per manufacturers details. Interlocking plates to be provided between courses of
Flex MSE bags.

3) GEOGRID:
Where required soil reinforcement is to consist of Gravitas GG50/50 geogrid
installed at max 420mm vertical centres (3bags).

Geogrid placement to comply with the following:

. 1st layer to be installed on the base Flex MSE course.

. Subsequent layers at no greater than 420mm vertical c/c (3 Flex MSE bag
courses)

. Top layer to be max 420mm (4 courses) below finished ground level.

. Where a geogrid layer steps up/down one course, there should be a

minimum overlap of 325mm (half a Flex MSE bag width).
Grid lengths from the higher sections should be used for intermediate wall

heights.

. The geogrid is always placed with the roll direction (direction of strength)
perpendicular to the wall face, i.e. cut in the required lengths.

. Tension must be applied to the geogrids before fill is placed over them.

When filling over the geogrid, a minimum of 100mm of fill must be placed
over the geogrid before driving plant over it.

*Where required the Flex MSE units will be constructed using the Flemish Bond
construction method.

4) INSTALLATION:
Please refer to standard manufacturer's installation guidelines. A specialist installer,
approved by Gravitas International Ltd. and experienced with constructing
reinforced earth walls should be employed to install works.

5) BACKEFILL TO THE FLEX MSE WALL:
Well graded granular fill compliant with Class 61/6N fill as defined by Series 600 of
the MCHW Specification for Highway Works must be used as the backfill. Suitable
material must be placed and compacted in accordance with the MCHW
Specification for Highway Works, Series 600, Table 6/4.

The Principal Contractor is responsible for the selection of this material to ensure
compliance with the geotechnical characteristics specified in the 'Series 600’ of the
MCHW Specification for Highway Works, as shown on the relevant drawings and in
the design documents/calculations, namely;

Phi' = 35 degrees, y = 19kN/m3and c' = OkPa

Quality control testing should follow the principles set out in HA 44/91 and under
responsibility of the Principal Contractor and Principal Designer.

Site-won granular fill may be used should it comply with the requirements of
Class 61/6N granular fill. Testing to be carried out by the contractor to confirm
acceptance. We advise grading tests are carried out on representative
samples of site won fill to determine if the fill complies with Class 6l/6N fill.

6) FOUNDATION FOR FLEX MSE WALL:
Several boreholes and trial pits indicate the presence of variable MADE GROUND
at the wall location. Such material would not typically be a suitable foundation
stratum. However, given its depth, excavation and replacement of the MADE
GROUND may not be practical. Therefore we recommend that the MADE
GROUND at formation level is compacted and tested to confirm if it can achieve a
safe bearing resistance of 60kPa. If it is not suitable then ground improvement
measures (designed by others) will be required to ensure a safe bearing resistance
of 60kPa is achieved.

The Principal Contractor and/ or a Geotechnical Engineer should must confirm the
suitability of the founding material and that it has a minimum safe bearing
resistance of >60kPa prior to construction commencing. We advise in-situ hand
shear vane (in cohesive material) and plate load tests (in granular and cohesive
material) are carried out to confirm the safe bearing resistance. A series of plate
load tests should be carried out by the Principal Contractor to confirm this. The
plate load tests should be carried out to BS1377-9 Incremental load tests to
Cl4.1.6.4.2. (e.g. every 20m). The minimum 600mm diameter plate should be
loaded to at least 250kPa.

The wall construction should not proceed until the Principal Contractor has
confirmation in writing from the appointed geotechnical specialist that the
required safe bearing resistance is achieved. Gravitas is not responsible for
approving the bearing stability of the formation stratum.

7) SITE/IN-SITU SOILS:
It is assumed the foundation and retained soils have the following properties as a
minimum:

excavation and replacement of the MADE GROUND may not be

practical. Therefore we recommend that the MADE GROUND at L No formal foundation required. Base units to be placed on a minimum 150mm deep layer of clean stone on competent stratum ( compacted firm-stiff san

medium dense granular MADE GROUND). Any soft, loose or unsuitable material present (such as topsoil or organics) must be fully excavated out over tl
reinforced zone down to competent bearing stratum and be replaced with compacted granular fill. The Principal Contractor must ensure the Flex MSE wg
competent stratum with a safe bearing resistance of >60kPa. This should be confirmed via in-situ testing such a plate load testing and hand shear vane t

Foundation (compacted MADE GROUND):
Phi' =30°y = 19 kN/m® and ¢' = 0 kPa

a safe bearing resistance of 60kPa. If it is not suitable then ground
improvement measures (designed by others) will be required to
ensure a safe bearing resistance of 60kPa is achieved.

Retained (original competent firm sandy CLAY or medium dense SAND (MADE
0 GROUND):
Phi' =28° y =19 kN/m*®*and c' = 0 kPa
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INDICATIVE LOCATION OF PROPOSED FLEX MSE WALL 01
1 :1 50 formation level is compacted and tested to confirm if it can achieve
All wall geometry, setting out and required offsets to be confirmed by the Principal Contractor and/ or Client's \
Consulting Engineer prior to construction. The Principal Contractor and/ or Client's Consulting Engineer must also ‘ o
confirm the locations of all services on site prior to construction and ensure that none will be affected by the Flex ) ~
MSE wall and its installation.

The Principal Contractor / Principal Designer is responsible for ensuring the in-situ
soils complying with the geotechnical characteristics as shown on the relevant
drawings and in the design calculations.

ELEVATION WALL 01

1100 MIN 1.3m LONG GEOGRIDS MIN 2.5m LONG GEOGRIDS REQUIRED AS PER SECTION A-A
REQUIRED AS PER SECTION B-B (UPPER 2 LAYERS REDUCED TO 1.4m)

MIN 1.3m LONG GEOGRIDS
REQUIRED AS PER SECTION B-B

8) TYPICAL FRONT FACE:
The maximum front face angle is indicated on the adjacent sections (20°) with a
minimum 51mm face steps between each course of bags.

Section C-C: the maximum front face angle is indicated on the adjacent sections
293.000 A ‘ B ‘ 293.000 (5°) with a minimum 12mm face steps between each course of bags.
SHW advice (Cl. 610.5) concerning restriction of compaction plant within 2m of the
292.000 292.000 font face shall be followed. If face movement should occur, the next course shall be
set back as necessary to ensure that overall face batter remains at or below the
GROUND LEVEL BEHIND permitted maximum_ry ! Y I "
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INDICATIVE LOCATION OF PROPOSED FLEX MSE WALL 02
1:100

SECTION C-C
1:50

Assumed maximum 1.2m timber post and rail barrier proposed (design and detail to
be confirmed by others). Fence posts to be fully concreted into minimum 0.7m long
0.30m@ uPVC sleeves pre-installed in the wall backfill during construction. Secondary

290.673n
290.798n

/

Several boreholes and trial pits indicate the presence of variable
MADE GROUND at the wall location. Such material would not
typically be a suitable foundation stratum. However, given its depth,
excavation and replacement of the MADE GROUND may not be
practical. Therefore we recommend that the MADE GROUND at
formation level is compacted and tested to confirm if it can achieve
a safe bearing resistance of 60kPa. If it is not suitable then ground
improvement measures (designed by others) will be required to
ensure a safe bearing resistance of 60kPa is achieved.

MIN 280

\

geogrid straps to be locally cut to accommodate sleeves. Refer to Note 9. \ Site constraints to be reviewed by clients consulting engineer
\ ~__and principal contractor prior to construction to ensure system
\\ / reinforcement can fit in the proposed location.

\ /

\ /

vy

Vegetated units are erX|_bIe by nature andoshould Flex MSE bags system filled —
be constructed at a maximum batter of 80°. If the . T \
: ) o : ) with sand and soil mix: (760mm \
wall is to be built at 85°, a geogrid face wrap is \
) . . x 300mm x 140mm). Install Flex \
required, and the units must be carefully filled and MSE b . d \ ) )
tamped on site to ensure the batter does not ags In accoraance Reinforced zone of the Flex MSE wall to consist of Class 61 granular
exceed 85°. manufacturers guidance notes. \ backfill. Placed and compacted in accordance with Method 2 of Table
\ 6/4 of the MCDHW Specification for Highways Works).
Min 12
= |
5 8° J...,..,q
Indicative of the proposed raingarden in front of the wall. The raingarden should be ol ) g on. .
impermeable/fully lined to ensure it is waterweight and no water discharges to the g ﬁ*jJ 1400 T:rr;ptorarytcu; slé)pte (I\/I_axsso ) _Stafs angki oftreptose n t
Flex MSE backfill. This must be checked and confirmed prior to construction \ > | e . shortterm fobe determined on site by confractor o create a
\ < 1400 safe working environment. Temporary stability and design
\\ = :7:\]7 1 | of any temporary works is to be confirmed by others.
\\ $ Jeramemeasrranensisn
\ 289 m»ﬁ*JJ 1400 (3 150mm diameter perforated drainage pipe connected to suitable approved outfall (lan

drainage below the wall foundation). Pipe to be fully roddable and regularly maintaine

Gravitas GG50/50 geogrid extending 1.4m into the Class 6l backfill, the grid
must be wrapped around the wall face and returned back a minimum of 1.0m as
indicated. Total grid length per course is 2.7m. Grid must be installed by rolling
out perpendicularly from the front face and cutting at the required lengths.

No formal foundation required. Base units to be placed on a minimum 150mm deep layer of clean stone on
competent stratum ( compacted firm-stiff sandy gravelly CLAY or medium dense granular MADE GROUND).
Any soft, loose or unsuitable material present (such as topsoil or organics) must be fully excavated out over

the full width of the reinforced zone down to competent bearing stratum and be replaced with compacted

granular fill. The Principal Contractor must ensure the Flex MSE wall is constructed to competent stratum

with a safe bearing resistance of >60kPa. This should be confirmed via in-situ testing such a plate load
testing and hand shear vane testing.

Vehicle barrier requirements are to be confirmed by others. We have been advised
that HB2 kerb and Parking Bay Wheelstops are proposed to be installed to the car
park area behind the walls. No impact loads have been assumed to be transferred
to the wall, based on the presumption that the barrier is to provide a normal/higher
level of containment.

10) STABILITY OF TEMPORARY EXCAVATION:

This solution is for the permanent works only, and is issued on the basis that a safe

system of works is provided for construction. Temporary excavations have the
potential to fail rapidly and without warning. The Principal Contractor/ Flex MSE
wall installer must produce a method statement and risk assessment for the works
to be approved by the Client's Consulting Engineer.

The Principal Contractor should consider temporary propping such as sheet piling
to support the temporary cut and integrity of any existing services behind the cut.

Temporary stability and design of any temporary works is entirely outside our scope

and should be confirmed by others.

11) STATUTORY APPROVALS (APPROVAL IN PRINCIPAL/
GEOTECHNICAL CERTIFICATION):
The Client/ Principal Designer must ensure any statutory approvals such as

Approval in Principal, are completed prior to construction for the proposed works. If

construction proceeds prior to necessary approvals being required then it
does so at the Clients own risk.

12) VEGETATION ESTABLISHMENT:
The Flex MSE bags must be infilled with a sand and topsoil mix as recommended
by the manufacturer. The wall must be hydro-seeded post construction.

The Principal Contractor must accept it will be their responsibility to ensure
successful vegetation achieved by careful construction, inclusion of good quality
topsoil and ensuring the Flex MSE bags do not dry out. Should, three months after

completing construction, no significant vegetation be visible we recommend that the | reinforced earth walls should be employed to install works.

face of the slope is hydro-seeded again.

13) SURCHARGE AT THE CREST OF THE WALL
A maximum live load of 10kN/m? was assumed to act at the crest slope of the wall.
Please advise us if the surcharge on the retained side of the wall in the permanent
condition is to exceed the assumed loads. The Principal Designer/ Client's
Consulting Engineer must inform Retaining Wall Designer prior to construction to
allow this design to be reviewed.

14) HEAVY CONSTRUCTION TRAFFIC OPERATING CLOSE TO THE
WALL:
It should be ensured that the face batter is not compromised by the use of heavy
compaction plant machinery too close to the front face of the wall. If construction
plant is to traffic the crest area of the wall, a suitable haul road design must be
undertaken and be set back and adequate distance from the rear of the wall
(designed by others). If construction plant operates on the unprotected retained
material, distortion/ bulging of the wall may occur.

15) SERVICES BEHIND THE FLEX MSE WALL:
Any proposed services on the retained side of the Flex MSE wall should be kept
behind the reinforced zone of the wall where possible to aid with future
maintenance. Contractor to take appropriate measures to ensure they are
unaffected by the works.

16) SETTLEMENT AND FINAL FINISHING:
Flex MSE walls/ slopes are flexible and some settlement of the backfill will occur

after construction, depending on the compaction of the foundation soils and backfill.

The settlement should be monitored and all finishes should be delayed until
settlement is complete.

17) CONTAMINATED LAND
Any issues relating to contaminated land are outside the scope of the wall design,
and should be addressed by the scheme designated environmental consultant.

18) TOE SLOPE STABILITY
Stability of the proposed toe slope is outside the scope of this design. Due to the
significant height, steepness and location of the toe slope, there is the potential for
erosion, significant settlement and instability of the proposed slope. The Client’s
Consulting Engineer or Scheme Geotechnical Engineer must take appropriate

measures to address this potential instability. The slope when reinstated will require | plate load tests should be carried out to BS1377-9 Incremental load tests to

erosion protection.

19) NOTES ON CALCULATIONS/DRAWINGS:
These plans and the accompanying design documentation should be thoroughly
checked by the Client's Consulting Engineer. Any apparent errors, omissions or
variations should be reported immediately to Retaining Wall Designer. Construction
of these walls shall not commence unless and until the Client/Client's Consulting
Engineer has considered the Gravitas International LTD Design Submission
Document (QP06 Ref: 25-6222-F1) to ensure that there are no errors, omissions or
conflict with the scheme design. The installer must have received a copy of the
material supplier's risk assessment prior to the start of construction and take
account of the content in their method of construction. This drawing, or design
proposal, remains the copyright of Gravitas International LTD and is not to be
copied or disclosed to any persons other than the person to whom it is originally
intended.

NOTES:
1) All dimensions in mm's unless otherwise specified.

A1

2) WALL SPECIFICATION:
Facing units to consist of Gravitas International Ltd Flex MSE bags system filled
with sand and soil mix above maximum water level: (650mm x 300mm x 140mm)
as per manufacturers details. Interlocking plates to be provided between courses of
Flex MSE bags.

3) GEOGRID:
Where required soil reinforcement is to consist of Gravitas GG50/50 geogrid
installed at max 420mm vertical centres (3bags).

Geogrid placement to comply with the following:

1st layer to be installed on the base Flex MSE course.

. Subsequent layers at no greater than 420mm vertical c/c (3 Flex MSE bag
courses)

. Top layer to be max 420mm (3 blocks) below finished ground level.

. Where a geogrid layer steps up/down one course, there should be a

minimum overlap of 325mm (half a Flex MSE bag width).
Grid lengths from the higher sections should be used for intermediate wall

heights.

. The geogrid is always placed with the roll direction (direction of strength)
perpendicular to the wall face, i.e. cut in the required lengths.

. Tension must be applied to the geogrids before fill is placed over them.

When filling over the geogrid, a minimum of 100mm of fill must be placed
over the geogrid before driving plant over it.

4) INSTALLATION:
Please refer to standard manufacturer's installation guidelines. A specialist installer,
approved by Gravitas International Ltd. and experienced with constructing

5) BACKFILL TO THE FLEX MSE WALL:
Well graded granular fill compliant with Class 61/6N fill as defined by Series 600 of
the MCHW Specification for Highway Works must be used as the backfill. Suitable
material must be placed and compacted in accordance with the MCHW
Specification for Highway Works, Series 600, Table 6/4.

The Principal Contractor is responsible for the selection of this material to ensure
compliance with the geotechnical characteristics specified in the 'Series 600’ of the
MCHW Specification for Highway Works, as shown on the relevant drawings and in
the design documents/calculations, namely;

Phi' = 35 degrees, y = 19kN/m? and c' = OkPa

Quality control testing should follow the principles set out in HA 44/91 and under
responsibility of the Principal Contractor and Principal Designer.

Site-won granular fill may be used should it comply with the requirements of
Class 61/6N granular fill. Testing to be carried out by the contractor to confirm
acceptance. We advise grading tests are carried out on representative

samples of site won fill to determine if the fill complies with Class 61/6N fill.

6) FOUNDATION FOR FLEX MSE WALL:
Several boreholes and trial pits indicate the presence of variable MADE GROUND
at the wall location. Such material would not typically be a suitable foundation
stratum. However, given its depth, excavation and replacement of the MADE
GROUND may not be practical. Therefore we recommend that the MADE
GROUND at formation level is compacted and tested to confirm if it can achieve a
safe bearing resistance of 60kPa. If it is not suitable then ground improvement
measures (designed by others) will be required to ensure a safe bearing resistance
of 60kPa is achieved.

The Principal Contractor and/ or a Geotechnical Engineer should must confirm the
suitability of the founding material and that it has a minimum safe bearing
resistance of >60kPa prior to construction commencing. We advise in-situ hand
shear vane (in cohesive material) and plate load tests (in granular and cohesive
material) are carried out to confirm the safe bearing resistance. A series of plate
load tests should be carried out by the Principal Contractor to confirm this. The

Cl4.1.6.4.2. (e.g. every 20m). The minimum 600mm diameter plate should be
loaded to at least 250kPa.

The wall construction should not proceed until the Principal Contractor has
confirmation in writing from the appointed geotechnical specialist that the
required safe bearing resistance is achieved. Gravitas is not responsible for
approving the bearing stability of the formation stratum.

7) SITE/IN-SITU SOILS:
It is assumed the foundation and retained soils have the following properties as a
minimum:

Foundation (compacted MADE GROUND):
Phi'=30° y = 19 kN/m® and ¢' = 0 kPa

Retained (original competent firm sandy CLAY or medium dense SAND (MADE
GROUND):
Phi'=28° y = 19 kN/m® and c' = 0 kPa

The Principal Contractor / Principal Designer is responsible for ensuring the in-situ
soils complying with the geotechnical characteristics as shown on the relevant
drawings and in the design calculations.

/ //
: . . . . / //
All wall geometry, setting out and required offsets to be confirmed by the Principal Contractor and/ or Client's / / //
Consulting Engineer prior to construction. The Principal Contractor and/ or Client's Consulting Engineer must also | / / // /
confirm the locations of all services on site prior to construction and ensure that none will be affected by the Flex .50 / )/ / //
MSE wall and its installation. / '/ VY 4
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GEOGRIDS AS PER SECTION C-C
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8) TYPICAL FRONT FACE:

The maximum front face angle is indicated on the adjacent sections (5°) with a
minimum 12mm face steps between each course of bags. Geogrid is to be wrapped
around the face and returned by a minimum of 1m as indicated on the section.

SHW advice (Cl. 610.5) concerning restriction of compaction plant within 2m of the
font face shall be followed. If face movement should occur, the next course shall be
set back as necessary to ensure that overall face batter remains at or below the
permitted maximum.

9) PEDESTRIAN/VEHICULAR BARRIERS:

It has been assumed it is proposed to install a 1.2m timber post and rail barrier
proposed to the top of the wall as pedestrian restraint as per CAMBRIA drawing no.
26CB01 CAM 50 XX D C 1121 (design and details are by others). Where fence
must site within 1m of the front face, the fence posts must be fully concreted into
minimum 0.7m long, 0.3m J sleeves pre-installed into the walls backfill. The
geogrid tails can be locally cut to suit. If a higher fence is to be installed behind the
wall, Gravitas must be advised as the foundation detail will need to be revised to
cater for increased lateral loading.
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Analysis of reinforced slopes

Input data
Project

Task : New Goetre Primary School
Part : Section A-A

Description : Flex MSE Wall

Customer : Gravitas

Author : THZ

Date 1 11/12/2025

Project ID :REVO

Project number : 25-6222-F1

Settings
BS 8006 - MSE Wall

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation :  Coulomb

Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe

Shape of earth wedge : Calculate as skew

Allowable eccentricity : 0.333

Internal stability : Standard - straight slip surface
Verification methodology : according to BS 8006

Partial factors of soil properties

Partial factor on internal friction :
Partial factor on effective cohesion :
Partial factor on undrained shear strength :

fms = 1 .00 [_]
fms = 1 .60 [_]
fms = 1 .00 [_]

Resistance factors

Resistance factor on sliding :

Resistance factor on bearing capacity :
Resistance factor for pullout of reinforcement :
Partial factors of slip on reinforcement :

fs=  1.20 [
fms= 135 [-]
o= 130 [
fs=  1.30 [

Partial factors - wall
Combination A

Combination B

Dead load of structural components : ftg = 1.50 [-] 1.00 []
Earth pressure - active : ftg = 1.50 [-] 1.50 [-]
Permanent load - on the block : ff = 1.50 [-] 1.00 []
Permanent load - behind the block : ff = 1.50 [-] 1.50 []
Variable load - on the block : fq = 1.50 [-] 0.00 []
Variable load - behind the block : fq = 1.50 [-] 1.50 []
Partial factors - slope
Dead load of structural components : fis = 1.50 [-]
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Partial factors - slope
Earth surcharge load (permanent) : fi= 1.20 [-]

Live load surcharge : fq= 1.30 []

Stability analysis

Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [-] 1.00 [-] 1.00 [-] 1.00 [-]
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [-] 0.00 []
Water load : Yw = 1.00 [-] 1.00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1.00 [-] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [] 1.40 []
Geometry of structure
Number of blocks n = 14
Block height h =014 m
Block width b =030m
Block offset 01 = 0.03 m
Name : Geometry Stage - analysis : 1-0
Material
Block material
Unit weight y = 12.00 kN/m3
Cohesion ¢ = 0.00 kPa
Friction f =0.445

[- 2|
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Shear bearing capacity of joint Rg = 0.00 kN/m

Reinforced soil - Class 6l
Reinforcement

Total number of input reinforcements : 5.
Reinforcement details

Block Type of reinforcement Origin End Height from bottom Length
No. I1[m] I2[m] y[m] I[m]
2 Gravitas GG50/50 (user) -0.36 1.84 0.14 2.20
5 Gravitas GG50/50 (user) -0.27 1.93 0.56 2.20
8 Gravitas GG50/50 (user) -0.18 1.22 0.98 1.40
11 Gravitas GG50/50 (user) -0.09 1.31 1.40 1.40
14 Gravitas GG50/50 (user) 0.00 1.40 1.82 1.40
Name : Reinforcement Stage - analysis : 1-0

Soil parameters

Class 6l

Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @g = 35.00°
Cohesion of soil : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 23.33°
Saturated unit weight : Vsat= 20.00 kN/m3

MADE GROUND (firm CLAY or MD SAND)

Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @¢f = 28.00 °
Cohesion of soil : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 18.67 °
Saturated unit weight : Vsat= 20.00 kN/m3
Compacted MADE GROUND

Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @¢ = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 20.00 °

[- 3
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Saturated unit weight : Ysat= 20.00 kN/m3
Geological profile and assigned soils
Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils
No. Thickness of layer Depth Altitude Fectmed sl Pattern
t [m] z[m] [m]
1 1.68 0.00..1.68 0.00..-1.68 MADE GROUND (firm CLAY or MD SAND) //
2 - 168.  -1.68.- Compacted MADE GROUND

Terrain profile

Terrain behind construction has the slope 1: 56.00 (slope angle is 1.02
Water influence

Ground water table is located below the structure.
Input surface surcharges

o).

Surcharge Action Mag.1 Mag.2

No.
° new change [kN/m2] [kN/m2]

Ord.x
x [m]

Length
I [m]

Depth

z [m]

1 Yes variable 10.00

1.20 10.00

on terrain

No.

Name

1 10kPa

Resistance on front face of the structure

Resistance on front face of the structure: not considered
Soil on front face of the structure - Compacted MADE GROUND
Soil thickness in front of structure h = 0.28 m

Terrain shape in front of structure

Coordinate Depth
x[m] z[m]
0.00 0.00

0.00 -0.28

-0.01 -0.28

-3.01  0.72

5 -4.01 0.72
Origin [0,0] is located in bottom left edge of construction.

Positive coordinate +z has downward direction.
Settings of the stage of construction

A W0 NN =

Coeff. for structure types : slope
Verification No. 1

Forces acting on construction

[kN/m] z [m] [KN/m]

Name Fhor App.Pt. Fyert App.Pt.

X [m]

Coeff.
overtur.

Coeff.
sliding

Coeff.
stress

Weight - reinforced soil 0.00 -0.91 71.86

1.46

1.000

1.000

1.500

4
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Name Fhor App-Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kKN/m] X [m] overtur. sliding stress
Active pressure 10.78 -0.76 8.94 2.46 1.000 1.500 1.500
10kPa 4.58 -0.91 3.81 2.38 0.000 1.300 1.300
Weight - wall 0.00 -0.98 7.06 0.35 1.000 1.000 1.500
10kPa 0.00 -1.98 2.00 1.99 0.000 0.000 1.300
Verification of complete wall
Check for overturning stability
Resisting moment  Myeg = 129.26 KNm/m
Overturning moment Mg,y =  8.16 kNm/m
Wall for overturning is SATISFACTORY
Check for slip
Resisting horizontal force H;eg = 46.81 kKN/m
Active horizontal force Hact = 22.13 kN/m
Wall for slip is SATISFACTORY
Overall check - WALL is SATISFACTORY
Name : Verification Stage - analysis : 1 -1
LR
;ou S "o "o /;//{ji///"//
E R I 7
T 02 o o 5//“///; ;//
=
L 0% 00 0% 0% o o [T
45 0% o8 of o° o5 oo (LN
Dimensioning No. 1
Forces acting on construction
Name Fhor App.Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -0.28 2.02 0.20 1.000 1.000 1.500
Active pressure 0.68 -0.19 0.29 0.33 1.500 1.500 1.500
10kPa 0.00 -0.56 0.00 0.39 0.000 0.000 1.300
Reinforcement -2.39 -0.42 0.00 1.10 1.000 1.000 1.000
Check of construction joint above the most utilized block No.: 10
Check for overturning stability
Resisting moment  Meg = 1.54 KNm/m
- 5]
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Overturning moment Mg, = 0.19 kNm/m
Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force Hyes = 2.91 kKN/m
Active horizontal force Hact = 1.01 kKN/m

Joint for slip is SATISFACTORY

Name : Dimensioning Stage - analysis : 1 - 1

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
’ [KNm/m] [KN/m] [kN/m] [-1 [kPa]
1 -19.01 139.35 22.13 0.000 55.74
2 -11.27 87.86 22.13 0.000 35.15

Service load acting at the center of footing bottom

No Moment Norm. force Shear Force
" [KNm/m] [kN/m] [kN/m]
1 -12.89 93.67 15.36

Verification of foundation soil

Stress in the footing bottom : rectangle

Eccentricity verification
Max. eccentricity of normal force e 0.000
Maximum allowable eccentricity ey = 0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity

Bearing capacity of foundation soil R = 100.00 kPa
Partial factor on bearing capacity yry = 1.35
Max. stress at footing bottom o = 5574 kPa
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Bearing capacity of foundation soil Ry = 74.07 kPa
Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
Name : Bearing cap. Stage - analysis : 1 - -1

Verification of slip on georeinforcement No. 1

Forces acting on construction (verification of most utilized reinforcement)

Name Fhor App.Pt. Fyert App.Pt. Design
[kKN/m] z [m] [kKN/m] X [m] coefficient
Weight - wall 0.00 -0.49 3.53 -0.03 1.000
Active pressure 2.23 -0.33 0.67 1.50 1.500
10kPa 3.00 -0.49 0.88 1.53 1.300
Weight - reinforced soil 0.00 -0.50 26.65 0.80 1.000
10kPa 0.00 -1.00 2.34 1.53 0.000
Reinforcement -0.03 -0.42 0.00 1.52 1.000
Reinforcement -0.01 -0.84 0.00 1.61 1.000
Check for slip along geo-reinforcement with the maximal utilization (Reinforc. No.: 3)
Inclination of slip surface = 78.00 °
Overall normal force acting on reinforcement = 28.80 kN/m
Coefficient of reduction of slip along geo-textile = 0.85
Resistance along geo-reinforcement = 17.14 kN/m
Wall resistance = 1.57 kN/m
Overall bearing capacity of reinforcements = 0.04 kN/m

Check for slip:
Resisting horizontal force Hyeg = 14.42 kKN/m
Active horiz. force Hact = 7.24 KN/m

Slip along geotextile is SATISFACTORY
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Name : Slip on georeinf.

Stage - analysis : 1 -1

Calculation of internal stability No. 1
Calculated forces and strength of reinforcements

No. Name [ Depth R Utiliz. Tp Utiliz.
[kN/m] z[m] [kN/m] [%] [kN/m] [%]
1 Gravitas GG50/50 (user) -4.07 1.82 17.54 23.22 68.18 5.97
2 Gravitas GG50/50 (user) -4.13 1.40 17.54 23.56 48.04 8.60
3  Gravitas GG50/50 (user) -3.09 0.98 17.54 17.60 16.59 18.62
4  Gravitas GG50/50 (user) -1.15 0.56 17.54 6.57 7.74 14.90
5  Gravitas GG50/50 (user) -0.34 0.14 17.54 1.96 1.62 21.20

Check for tensile strength (reinforcement No.2)
Tension strength Rt = 17.54 kN/m
Force in reinforcement Fy 4.13 kN/m

Reinforcement for tensile strength is SATISFACTORY

Check for pull out resistance (reinforcement No.5)
Pull out resistance Tp = 1.62 kN/m
Force in reinforcement Fy = 0.34 kN/m

Reinforcement for pull out resistance is SATISFACTORY

Overall verification - reinforcement is SATISFACTORY
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Name : Internal stability Stage - analysis : 1 -1

Slope stability analysis
Input data
Project

Settings
BS 8006 - MSE Wall

Wall analysis

Partial factors of soil properties

Partial factor on internal friction : fms = 1.00 []
Partial factor on effective cohesion : fms = 1.60 [-]
Partial factor on undrained shear strength : fms = 1.00 []
Resistance factors
Resistance factor on sliding : fs = 1.20 [-]
Resistance factor on bearing capacity : fms = 1.35 []
Resistance factor for pullout of reinforcement : fo = 1.30 []
Partial factors of slip on reinforcement : fs= 1.30 [-]

Partial factors - wall
Combination A

Combination B

Dead load of structural components : fts = 1.50 [-] 1.00 [-]
Earth pressure - active : ftg = 1.50 [-] 1.50 [-]
Permanent load - on the block : ff = 1.50 [-] 1.00 []
Permanent load - behind the block : ff = 1.50 [-] 1.50 []
Variable load - on the block : fq = 1.50 [-] 0.00 []
Variable load - behind the block : fq = 1.50 [-] 1.50 [-]
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Partial factors - slope

Dead load of structural components : fig = 1.50 []
Earth surcharge load (permanent) : ff= 1.20 [-]
Live load surcharge : fq = 1.30 []

Stability analysis

Earthquake analysis : Standard
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)

Permanent design situation

Combination 1 Combination 2

Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [] 1.00 [-] 1.00 [] 1.00 []
Variable actions : YQ = 1.50 [] 0.00 [] 1.30 [] 0.00 []
Water load : Yw = 1.00 [] 1.00 []

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1.00 [-] 1.25 [-]
Partial factor on effective cohesion : Yo = 1.00 [-] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [] 1.40 []
Interface
No. Interface location Coordinates of interface points [m]

X 4 X z X 4

1 -10.00 -2.68 -3.67 -2.68 -1.51 -1.96
J ) -0.67 -168 -0.66 -1.68 -0.63 -1.68
1 -0.63 -1.54 -0.60 -1.54 -0.60 -1.40

-0.57 -140 -057 -126 -054 -1.26
-0.54 -1.12 -051 -112 -0.51 -0.98
-0.48 -098 -048 -0.84 -045 -0.84
-045 -0.70 -042 -0.70 -0.42 -0.56
-0.39 -0.56 -0.39 -042 -0.36 -0.42
-0.36 -0.28 -0.33 -0.28 -0.33 -0.14
-0.30 -0.14 -0.30 0.00 0.00 0.00

140 0.02 1000 0.18 11.20 0.18

2 009 -0.56 131 -0.56 140 -0.14
—/B 140  0.02
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Coordinates of interface points [m]
X z X z X z

No. Interface location

3 -069 -196 -039 -196 -039 -1.82

—/ﬁ' -0.36 -182 -036 -1.68 -0.33 -1.68
-0.33 -1.54 -030 -154 -0.30 -1.40
-0.27 -140 -027 -126 -024 -1.26
-0.24 -112 -0.21 -112 -0.21 -0.98
-0.18 -098 -0.18 -0.84 -0.15 -0.84
-0.15 -0.70 -0.12 -0.70 -0.12 -0.56
-0.09 -0.56 -0.09 -0.42 -0.06 -0.42
-0.06 -0.28 -0.08 -0.28 -0.03 -0.14
0.00 -0.14 0.00 0.00

4 E 1.31 -0.56 1.93 -1.40

5 -0.39 -1.96 1.81 -1.96 1.84 -1.82
—/ﬂ 1.87 -1.68 193 -140 1120 -1.40

6 E 1.87 -168 11.20 -1.68

7 -1.51 -196 -069 -196 -069 -1.82
—/ﬂ -0.66 -1.82 -0.66 -1.68

Soil parameters - effective stress state

c
No. Name Pattern . ef Y

[°] [kPa] [kN/m3]
(@) (@) (@)
(@] (@] (@]

1 Class 6l 1%, °6 95 35.00 0.00 19.00
p) (@] (@] C
/4//9/0/’y 7Y

2 MADE GROUND (firm CLAY or MD SAND) //7//{//;{/ 28.00 0.00 19.00
V4 |
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c
No. Name Pattern G of u
[l [kPa] [kN/m3]
— —©
3 Compacted MADE GROUND = = 7 30.00 0.00 19.00
I - e
Soil parameters - uplift
No. Name Pattern LT & "
[kN/m3] [kN/m3] | [-]
(e] o (e)
(o] o
1 Class 6l , 95 %94 9, 20.00
p) O O q
e
2 MADE GROUND (firm CLAY or MD SAND) 7 Q//;{/ 20.00
AP s
— —®
3 Compacted MADE GROUND = = 3 20.00
I - ~o
Soil parameters
Class 6l
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : g = 35.00 °
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight :  ygat= 20.00 kN/m3
MADE GROUND (firm CLAY or MD SAND)
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : @g = 28.00 °
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight :  yggt= 20.00 kN/m3
Compacted MADE GROUND
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : g = 30.00 °
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight :  ygat= 20.00 kN/m3
Rigid Bodies
- 12|

[GEOS - MSE Wall | version 5.2021.83.0 | hardware key 8278 / 2 | GRAVITAS | Copyright © 2023 Fine spol. s r.0. All Rights Reserved | www.finesoftware.eu]
[SIGMA-X Ltd. | +44 (0)203 603 1442 | info@sigma-x.net| http://www.sigma-x.net]



REV 0

THZ Section A-A
25-6222-F1
No. Name Sample Y
[kN/m3]
1 Material of structure 12.00

Assigning and surfaces

Coordinates of surface

No. Surface position points [m] Assigned
X z X z soil
1 000 -014 -003 -0.14 .
—/ﬂ= -0.03 -0.28 -0.06 -0.28
-0.06 -042 -0.09 -042 ‘o oo
o (e} (e} o
009 056 131 056 o o o o o
140 044 140 002 o o o o
0.00 0.00
2 1120 -1.40 11.20 0.18 MADE GROUND (firm CLAY or MD
10.00 0.18  1.40 0.02 SAND)
1.40 -014 131 -056 prwrwmwr s vy
193 -1.40 V57 ;{//{;//0
/,/,,/ s /’//)'/,/
3 11.20 -1.68 11.20 -1.40 MADE GROUND (firm CLAY or MD
—/AB=‘~ 1.93 -1.40 1.87 -1.68 SAND)
A A Ay
AL
'/./f’///‘ / /// s
4 066 -1.82 -0.69 -1.82 Material of structure
ﬁ= -069 -1.96 -0.39 -1.96
-0.39 -1.82 -0.36 -1.82
-0.36 -1.68 -0.33 -1.68
-0.33 -1.54 -0.30 -1.54
-0.30 -1.40 -0.27 -1.40
027 -1.26 -0.24 -1.26
024 -1.12  -021 -1.12
021 -0.98 -0.18 -0.98
-0.18 -0.84 -0.15 -0.84
-0.15 -0.70 -0.12 -0.70
-0.12 -056 -0.09 -0.56
-0.09 -042 -0.06 -0.42
-0.06 -0.28 -0.03 -0.28
-0.03 -0.14  0.00 -0.14
0.00 0.00 -0.30 0.00
-0.30 -0.14 -0.33 -0.14
-0.33 -0.28 -0.36 -0.28
-0.36 -0.42 -0.39 -0.42
-0.39 -056 -0.42 -0.56
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Coordina_tes of surface Assigned
No. Surface position points [m]
X z X z soil
-0.42 -0.70 -0.45 -0.70
-0.45 -0.84 -0.48 -0.84
-0.48 -0.98 -0.51 -0.98
-0.51 -1.12 -0.54 -1.12
-0.54 -1.26 -0.57 -1.26
-0.57 -1.40 -0.60 -1.40
-0.60 -1.54 -0.63 -1.54
-0.63 -1.68 -0.66 -1.68
5 1.81 -1.96 1.84 -1.82
—/AB: 187 168 1.93 -1.40 J2S6!
1.31 -0.56 -0.09 -0.56 1o o o o
012 056 012 070 & o o o o
015 -0.70 -015 -0.84 o o o o

018 -0.84 -0.18 -0.98

021 -098 -0.21 -1.12

0.24 -1.12  -0.24 -1.26

027 -1.26 -0.27 -1.40

030 -1.40 -0.30 -1.54

033 -1.54 -0.33 -1.68

-0.36 -1.68 -0.36 -1.82

039 -1.82 -0.39 -1.96

6 069 -1.96 -0.69 -1.82
—/ﬂz 066 182 066 16g COmPacted MADE GROUND

-0.67 -1.68 -1.51 -1.96 v

7 151 -1.96 -3.67 -2.68
Jﬂz 1000 -268 -10.00 -7.68 Compacted MADE GROUND

11.20 -768 11.20 -1.68 v

187 -168 184 -182 . o
181 -196 -039 -196 = . ' ©
-0.69 -1.96
Reinforcements
Point to the left| Point to the right Length Strength Pull out resist End of
Xx[m] z[m] | x[m] z[m] @ L[m] R;[kN/m] Uil outresist. reinf.

1 0.00 -0.14 1.40 -0.14 1.40 17.54 Tp=2.40 KN/m2 Fixed
2 -0.09 -0.56 1.31 -0.56 1.40 17.54 Ty =9.62 kN/m2 Fixed
3 -0.18  -0.98 1.22 -0.98 1.40 17.54 T, =16.83 kN/m2 Fixed
4 -0.27  -1.40 1.93 -1.40 2.20 17.54 Ty =24.04 KN/m2 Fixed
5 -0.36  -1.82 1.84 -1.82 2.20 17.54 Ty =33.94 KN/m2 Fixed

Surcharge

[- 14]
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No. | T Tvpe of action Location @ Origin Length = Width Slope Magnitude
o-|Type| vP zfm] _ x[m]  I[m] _bm o] @anhtFx dxz unit
1 strip variable on terrain x=120 1=10.00 0.00 10.00 kN/m2
Surcharges

No. Name

1 10kPa
Water

Water type : No water

Tensile crack
Tensile crack not input.

Earthquake
Earthquake not included.

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface
Slip surface parameters
X = -1.85 [m ay = -18.57 [°
Center : [m] Angles : ! y
z= 3.33 [m] ap = 58.96 [°]
Radius : R= 6.34 [m] \
The slip surface after optimization.
Reinforcement bearing capacity
Combination 1
Reinforcement Bearing capacity [kKN/m]
1 0.00
2 0.00
3 0.00
4 0.00
5 0.13
Combination 2
Reinforcement Bearing capacity [KN/m]
1 0.00
2 0.00
3 0.00
4 0.00
5 0.00
Slope stability verification (Bishop)
Combination 1
Sum of active forces :  Fz = 102.90 kN/m
- 15]
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Sum of passive forces : Fp = 133.64 kN/m

Sliding moment : Ma = 624.59 KNm/m
Resisting moment : M, = 811.18 kNm/m
Utilization : 77.0 %

Slope stability ACCEPTABLE

Combination 2

Sum of active forces: Fy= 86.07 kN/m
Sum of passive forces : Fp,= 95.80 kN/m

Sliding moment : Mg = 545.67 KNm/m
Resisting moment : M, = 607.39 kKNm/m
Utilization : 89.8 %

Slope stability ACCEPTABLE
Optimized slip surface for : Combination 2
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Analysis of reinforced slopes

Input data
Project

Task : New Goetre Primary School
Part : Section B-B

Description : Flex MSE Wall

Customer : Gravitas

Author : THZ

Date 1 11/12/2025

Project ID :REVO

Project number : 25-6222-F1

Settings
BS 8006 - MSE Wall

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation :  Coulomb

Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe

Shape of earth wedge : Calculate as skew

Allowable eccentricity : 0.333

Internal stability : Standard - straight slip surface
Verification methodology : according to BS 8006

Partial factors of soil properties

Partial factor on internal friction :
Partial factor on effective cohesion :
Partial factor on undrained shear strength :

fms = 1 .00 [_]
fms = 1 .60 [_]
fms = 1 .00 [_]

Resistance factors

Resistance factor on sliding :

Resistance factor on bearing capacity :
Resistance factor for pullout of reinforcement :
Partial factors of slip on reinforcement :

fs=  1.20 [
fms= 135 [-]
o= 130 [
fs=  1.30 [

Partial factors - wall
Combination A

Combination B

Dead load of structural components : ftg = 1.50 [-] 1.00 []
Earth pressure - active : ftg = 1.50 [-] 1.50 [-]
Permanent load - on the block : ff = 1.50 [-] 1.00 []
Permanent load - behind the block : ff = 1.50 [-] 1.50 []
Variable load - on the block : fq = 1.50 [-] 0.00 []
Variable load - behind the block : fq = 1.50 [-] 1.50 []
Partial factors - slope
Dead load of structural components : fis = 1.50 [-]
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Partial factors - slope
Earth surcharge load (permanent) : fi= 1.20 [-]

Live load surcharge : fq= 1.30 []

Stability analysis

Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [-] 1.00 [-] 1.00 [-] 1.00 [-]
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [-] 0.00 []
Water load : Yw = 1.00 [-] 1.00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1.00 [-] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [] 1.40 []
Geometry of structure
Number of blocks n = 10
Block height h =014 m
Block width b =030m
Block offset 01 = 0.03 m
Name : Geometry Stage - analysis : 1-0

Material

Block material

Unit weight y = 12.00 kN/m3
Cohesion ¢ = 0.00 kPa
Friction f = 0.445

[- 2|
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Shear bearing capacity of joint Rg = 0.00 kN/m
Reinforced soil - Class 6l
Reinforcement
Total number of input reinforcements : 3.
Reinforcement details
Block Type of reinforcement Origin End Height from bottom Length
No. I1[m] I2[m] y[m] I[m]
2 Gravitas GG50/50 (user) -0.24 0.76 0.14 1.00
5 Gravitas GG50/50 (user) -0.15 0.85 0.56 1.00
8 Gravitas GG50/50 (user) -0.06 0.94 0.98 1.00
Name : Reinforcement Stage - analysis : 1-0
O T T T LTI
S e] [
S e
Soil parameters
Class 6l
Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @¢ = 35.00°
Cohesion of sail : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 23.33°
Saturated unit weight : Vsat= 20.00 kN/m3
MADE GROUND (firm CLAY or MD SAND)
Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @g = 28.00°
Cohesion of sail : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 18.67°
Saturated unit weight : Vsat= 20.00 kN/m3
Compacted MADE GROUND
Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @¢ = 30.00 °
Cohesion of soil : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 20.00 °
Saturated unit weight : Vsat= 20.00 kN/m3
_ 3|
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Geological profile and assigned soils

Position information

Terrain elevation = 0.00 m

Geological profile and assigned soils

Thickness of layer Depth Altitude
t [m] z [m] [m]

Assigned soil Pattern

1 1.12 0.00..1.12 0.00..-1.12 MADE GROUND (firm CLAY or MD SAND)

7
2 - 112.e  -112.- Compacted MADE GROUND

Terrain profile

Terrain behind construction has the slope 1: 46.00 (slope angle is 1.25 °).
Water influence

Ground water table is located below the structure.
Input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
" | new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes variable 10.00 1.20 10.00 on terrain
No. Name
1 10kPa

Resistance on front face of the structure

Resistance on front face of the structure: not considered
Soil on front face of the structure - Compacted MADE GROUND
Soil thickness in front of structure h = 0.28 m

Terrain shape in front of structure

Coordinate Depth
No.
x[m] z[m]

1 0.00 0.00
2 0.00 -0.28
3 -0.01 -0.28
4 -5.01  1.39
5 -6.01  1.39

Origin [0,0] is located in bottom left edge of construction.
Positive coordinate +z has downward direction.
Settings of the stage of construction

Coeff. for structure types : slope
Verification No. 1

Forces acting on construction

Name Fhor App-Pt. Fyvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding @ stress
Weight - reinforced soil 0.00 -0.70 26.82 0.94 1.000 1.000 1.500
Active pressure 4.35 -0.50 1.42 1.41 1.500 1.500 1.500
10kPa 3.85 -0.65 1.35 1.44 1.300 1.300 1.300
IE 4]
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Name Fhor App-Pt. Fvert App.Pt. Coeff. Coeff. Coefft.
[kN/m] z [m] [kKN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -0.70 5.04 0.29 1.000 1.000 1.500

Verification of complete wall

Check for overturning stability
Resisting moment Mg = 32.09 KNm/m
Overturning moment Mg, = 6.50 KNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hyes = 17.20 kKN/m
Active horizontal force Hact = 11.53 kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Name : Verification Stage - analysis : 1 - 1

Dimensioning No. 1

Forces acting on construction

Name Fhor App.Pt. Fyvert App.Pt. Coeft. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -0.21 1.51 0.18 1.000 1.000 1.500
Active pressure 0.38 -0.14 0.16 0.32 1.500 1.500 1.500
10kPa 0.00 -0.42 0.00 0.36 0.000 0.000 1.300

Check of construction joint above the most utilized block No.: 7

Check for overturning stability
Resisting moment Mg = 0.35 kKNm/m
Overturning moment Mg,y = 0.08 kNm/m

Joint for overturning stability is SATISFACTORY

Check for slip
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Resisting horizontal force Hyes = 0.65 KN/m
Active horizontal force Hact = 0.57 kKN/m

Joint for slip is SATISFACTORY

Name : Dimensioning

Stage - analysis : 1 - 1

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

No Moment Norm. force Shear Force Eccentricity Stress
’ [KNm/m] [kN/m] [kN/m] [-] [kPa]
1 -5.27 51.68 11.53 0.000 39.75
2 -2.35 35.75 11.53 0.000 27.50

Service load acting at the center of footing bottom

o Moment Norm. force Shear Force
" [kKNm/m] [kN/m] [kN/m]
1 -3.32 34.63 8.20

Verification of foundation soil

Stress in the footing bottom : rectangle

Eccentricity verification
Max. eccentricity of normal force e 0.000
Maximum allowable eccentricity ey = 0.333

Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity

Bearing capacity of foundation soil R = 80.00 kPa
Partial factor on bearing capacity yry = 1.35

Max. stress at footing bottom o = 39.75 kPa
Bearing capacity of foundation soil Rg = 59.26 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY

[GEOS - MSE Wall | version 5.2021.83.0 | hardware key 8278 / 2 | GRAVITAS | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]

[SIGMA-X Ltd. | +44 (0)203 603 1442 | info@sigma-x.net| http://www.sigma-x.net]



REV 0
THZ Section B-B
25-6222-F1

Name : Bearing cap. Stage - analysis : 1 - -1

Verification of slip on georeinforcement No. 1

Forces acting on construction (verification of most utilized reinforcement)

Name Fhor App.Pt. Fyert App.Pt. Design
[KN/m] z [m] [kN/m] X [m] coefficient

Weight - wall 0.00 -0.63 4.54 0.00 1.000

Active pressure 3.54 -0.43 1.08 1.12 1.500

10kPa 3.66 -0.61 1.08 1.16 1.300

Weight - reinforced soil 0.00 -0.64 24.47 0.63 1.000

Reinforcement -0.01 0.00 0.00 1.03 1.000

Reinforcement -0.02 -0.42 0.00 1.12 1.000

Reinforcement -0.02 -0.84 0.00 1.21 1.000

Check for slip along geo-reinforcement with the maximal utilization (Reinforc. No.: 1)

Inclination of slip surface = 78.00 °

Overall normal force acting on reinforcement = 27.50 kN/m

Coefficient of reduction of slip along geo-textile = 0.85

Resistance along geo-reinforcement = 16.36 kN/m

Wall resistance = 2.02 kN/m

Overall bearing capacity of reinforcements = 0.04 kN/m

Check for slip:
Resisting horizontal force Hieg = 14.17 kN/m
Active horiz. force Hact = 10.06 kN/m

Slip along geotextile is SATISFACTORY
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Name : Slip on georeinf. Stage - analysis : 1 -1

Calculation of internal stability No. 1
Calculated forces and strength of reinforcements

No Name [ Depth R Utiliz. Tp Utiliz.
; [kN/m] z[m] [kN/m] [%] [kN/m] [%]
1 Gravitas GG50/50 (user) -3.15 1.26 17.54 17.93 20.65 15.23
2 Gravitas GG50/50 (user) -2.35 0.84 17.54 13.42 11.08 21.26
3  Gravitas GG50/50 (user) -1.00 0.42 17.54 5.68 4.23 23.54
Check for tensile strength (reinforcement No.1)
Tension strength Rt = 17.54 kN/m
Force in reinforcement Fy, = 3.15 kN/m
Reinforcement for tensile strength is SATISFACTORY
Check for pull out resistance (reinforcement No.3)
Pull out resistance Tp = 4.23 kN/m
Force in reinforcement Fy = 1.00 kN/m
Reinforcement for pull out resistance is SATISFACTORY
Overall verification - reinforcement is SATISFACTORY
- 8|
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Name : Internal stability Stage - analysis : 1 -1
AR AR AR AR AR AR AR EARRRRRRRARRRRRRRRAANRARRRAARARRRARRAAN
S AN
55 d‘zo 2 ;5 : ﬂ/'/y/?//;/
T T 3 A
= 23 / o 02.% - J: o
Slope stability analysis
Input data
Project
Settings
BS 8006 - MSE Wall
Wall analysis
Partial factors of soil properties
Partial factor on internal friction : fms = 1.00 []
Partial factor on effective cohesion : fms = 1.60 [-]
Partial factor on undrained shear strength : fms = 1.00 []
Resistance factors
Resistance factor on sliding : fs = 1.20 [-]
Resistance factor on bearing capacity : fms = 1.35 []
Resistance factor for pullout of reinforcement : fo = 1.30 []
Partial factors of slip on reinforcement : fs= 1.30 [-]

Partial factors - wall
Combination A

Combination B

Dead load of structural components : fts = 1.50 [-]
Earth pressure - active : ftg = 1.50 [-]
Permanent load - on the block : ff = 1.50 [-]
Permanent load - behind the block : ff = 1.50 [-]
Variable load - on the block : fq = 1.50 [-]
Variable load - behind the block : fq = 1.50 [-]

1.00 []
1.50 [-]
1.00 []
1.50 []
0.00 []
1.50 [-]
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Partial factors - slope

Dead load of structural components : fig = 1.50 []
Earth surcharge load (permanent) : ff= 1.20 [-]
Live load surcharge : fq = 1.30 []

Stability analysis

Earthquake analysis : Standard
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)

Permanent design situation

Combination 1 Combination 2

Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [] 1.00 [-] 1.00 [] 1.00 []
Variable actions : YQ = 1.50 [] 0.00 [] 1.30 [] 0.00 []
Water load : Yw = 1.00 [] 1.00 []

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1.00 [-] 1.25 [-]
Partial factor on effective cohesion : Yo = 1.00 [-] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [] 1.40 []
Interface
No. Interface location Coordinates of interface points [m]

X 4 X z X 4

1 -10.00 -2.79 -555 -2.79 -1.39 -1.40
—)/‘EF -0.55 -1.12 -054 -112 -051 -1.12

l -0.51 -098 -048 -098 -048 -0.84
-042 -056 -0.39 -0.56 -0.39 -0.42

-045 -0.84 -045 -0.70 -0.42 -0.70
-0.36 -042 -036 -0.28 -0.33 -0.28
-0.33 -0.14 -0.30 -0.14 -0.30 0.00
0.00 0.00 094 0.02 10.00 0.22

11.20 0.22

-0.27 -1.40 0.73 -1.40 0.76 -1.26

0.79 -1.12 0.85 -0.84 0.94 -0.42
0.94 0.02
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No Interface location Coordinates of interface points [m]
’ X z X z X z
3 -0.57 -140 -0.27 -140 -0.27 -1.26
—/ﬂ -024 -126 -024 -112 -0.21 -1.12
-0.21 -098 -0.18 -0.98 -0.18 -0.84
-0.15 -0.84 -0.15 -0.70 -0.12 -0.70
-0.12 -0.56 -0.09 -0.56 -0.09 -0.42
-0.06 -042 -0.06 -0.28 -0.03 -0.28
-0.03 -0.14 0.00 -0.14 0.00 0.00
4 —/JD 0.79 -1.12 1120 -1.12
5 -1.39 -140 -057 -140 -0.57 -1.26
_/JE -054 -126 -054 -1.12
Soil parameters - effective stress state
No. Name Pattern G u
[°] [kPa] [kN/m3]
> % %
1 Class 6l 1%, °6 95 35.00 0.00 19.00
p) (e} (e} q
- // vy
2 MADE GROUND (firm CLAY or MD SAND) ’°/°/}{/{/ 28.00 0.00 19.00
<7 .
A A s
— a©
3 Compacted MADE GROUND 5= &= a 30.00 0.00 19.00
T - o
Soil parameters - uplift
No. Name Pattern e 2 "
[KN/m3] | [kN/m3] | [-]
> % %
1 Class 6l , %5 %5 °4 20.00
) o o @
- // i,
2 MADE GROUND (firm CLAY or MD SAND) /}y/;{ /;{/ 20.00
040 07 5
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No. Name Pattern Vat Ys .
[kN/m3]  [kN/m3] | [-]
— —®
3 Compacted MADE GROUND e 5 20.00
B - ~o
Soil parameters
Class 6l
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : @gf = 35.00 °
Cohesion of sail : Cef = 0.00 kPa
Saturated unit weight :  yggt= 20.00 kN/m3
MADE GROUND (firm CLAY or MD SAND)
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : @gf = 28.00 °
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight :  yggr= 20.00 kN/m3
Compacted MADE GROUND
Unit weight : y = 19.00 kN/m3
Stress-state : effective
Angle of internal friction : g = 30.00 °
Cohesion of soil : Cef = 0.00 kPa
Saturated unit weight :  ygat = 20.00 KN/m3
Rigid Bodies
No. Name Sample Y
[KN/m3]
1 Material of structure 12.00
Assigning and surfaces
Coordinates of surface .
No. Surface position points [m] Assigned
X z X z soil
1 11.20 -1.12 11.20 0.22 MADE GROUND (firm CLAY or MD
J‘D 10.00 022  0.94 0.02 SAND)
0.94 -0.42 0.85 -0.84 v vy mut i
A
0.79 -1.12 LA
'/,/f’/ A S /// s
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25-6222-F1
Coordinates of surface Assigned
No. Surface position points [m] g
X z X z soil
2 K 0.00 -0.14 -0.03 -0.14 Class 6l
—/ﬂ -0.03 -0.28 -0.06 -0.28
-0.06 -042 -0.09 -042 o o o o
(o] (o] (o] (o]
-0.09 -0.56 -0.12 -0.56 o o o o o
(0] (0] (@] (0]
-0.12 -0.70 -0.15 -0.70 o o o o

-0.15 -0.84 -0.18 -0.84
-0.18 -0.98 -0.21 -0.98
-0.21 112  -0.24 -1.12
-0.24 -1.26 -0.27 -1.26
-0.27 -1.40 0.73 -1.40

0.76 -1.26 0.79 -1.12

0.85 -0.84 0.94 -0.42

0.94 0.02 0.00 0.00
-0.54 -126 -0.57 -1.26
-0.57 -140 -0.27 -1.40
-0.27 -126 -0.24 -1.26
-0.24 -112 -0.21 -1.12
-0.21 -0.98 -0.18 -0.98
-0.18 -0.84 -0.15 -0.84
-0.15 -0.70 -0.12 -0.70
-0.12 -0.56 -0.09 -0.56
-0.09 -042 -0.06 -0.42
-0.06 -0.28 -0.03 -0.28
-0.03 -0.14 0.00 -0.14

0.00 0.00 -0.30 0.00
-0.30 -0.14 -0.33 -0.14
-0.33 -0.28 -0.36 -0.28
-0.36 -0.42 -0.39 -0.42
-0.39 -0.56 -0.42 -0.56
-0.42 -0.70 -0.45 -0.70
-0.45 -0.84 -0.48 -0.84
-0.48 -0.98 -0.51 -0.98
-0.51 -1.12  -0.54 -1.12
-0.57 -140 -0.57 -1.26
-0.54 -126 -0.54 -1.12
-0.55 -1.12  -1.39 -1.40

Material of structure

Compacted MADE GROUND
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THZ Section B-B
25-6222-F1
Coordinates of surface Assigned
No. Surface position points [m]
X z X z soil

5 139 140 555 -2.79
4/4@ 1000 279 1000 779 Compacted MADE GROUND

11.20 -7.79 1120 -1.12 oo P
0.79 -1.12 0.76 -1.26 = —
0.73 -140 -0.27 -140 = . ' ©
-0.57 -1.40
Reinforcements
Point to the left| Point to the right Length Strength Pull out resist End of
x[m] z[m] x[m] z[m] L[m] R;[kN/m] © reinf.
1 -0.06  -0.42 0.94 -0.42 1.00 17.54 Tp=7.21 KN/m2 Fixed
2 -0.15  -0.84 0.85 -0.84 1.00 17.54 Tp=14.43 KN/m2 Fixed
3 -0.24  -1.26 0.76 -1.26 1.00 17.54 Tp = 23.50 kN/m2 Fixed
Surcharge
No. | T T { action Location = Origin Length = Width Slope Magnitude
O Ype YPeOTetOM ziml  ximl  1im] _ b[m] o[ GanhF X d2z unit
1 strip variable on terrain x=120 1=10.00 0.00 10.00 kN/m2
Surcharges
No. Name
1 10kPa
Water
Water type : No water
Tensile crack
Tensile crack not input.
Earthquake
Earthquake not included.
Settings of the stage of construction
Design situation : permanent
Results (Stage of construction 1)
Analysis 1
Circular slip surface
Slip surface parameters
= -1.65 [m ay = -13.40 [
Center : [m] Angles : ! N
z= 2.56 [m] Qo = 56.20 [°]

- 14]
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Slip surface parameters

Radius : R= 4.52 [m] !

The slip surface after optimization.

Reinforcement bearing capacity

Combination 1
Reinforcement Bearing capacity [KN/m]

1 0.00
2 0.00
3 0.00

Combination 2
Reinforcement Bearing capacity [KN/m]

1 0.00
2 0.00
3 0.00

Slope stability verification (Bishop)
Combination 1

Sum of active forces:  Fz= 39.60 kN/m
Sum of passive forces : Fp 46.91 kN/m

164.72 KNm/m
195.13 kNm/m

Sliding moment : Ma
Resisting moment : Mg
Utilization : 84.4 %

Slope stability ACCEPTABLE
Combination 2

Sum of active forces:  Fz= 35.03 kN/m
Sum of passive forces : Fp = 35.47 kN/m
Sliding moment : Ma = 158.33 kKNm/m
Resisting moment : Mp = 160.33 kNm/m

Utilization : 98.8 %
Slope stability ACCEPTABLE
Optimized slip surface for : Combination 2

Name : Analysis Stage - analysis : 1 - 1

|
|
|
|
|
|
|
|
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Section C-C
25-6222-F1

Analysis of reinforced slopes

Input data
Project

Task : New Goetre Primary School
Part : Section C-C

Description : Flex MSE Wall

Customer : Gravitas

Author : THZ

Date 1 11/12/2025

Project ID :REVO

Project number : 25-6222-F1

Settings
BS 8006 - MSE Wall

Materials and standards

Concrete structures : EN 1992-1-1 (EC2)
Coefficients EN 1992-1-1 : standard

Wall analysis

Active earth pressure calculation :  Coulomb

Passive earth pressure calculation : Caquot-Kerisel

Earthquake analysis : Mononobe-Okabe

Shape of earth wedge : Calculate as skew

Allowable eccentricity : 0.333

Internal stability : Standard - straight slip surface
Verification methodology : according to BS 8006

Partial factors of soil properties

Partial factor on internal friction :
Partial factor on effective cohesion :
Partial factor on undrained shear strength :

fms = 1 .00 [_]
fms = 1 .60 [_]
fms = 1 .00 [_]

Resistance factors

Resistance factor on sliding :

Resistance factor on bearing capacity :
Resistance factor for pullout of reinforcement :
Partial factors of slip on reinforcement :

fs=  1.20 [
fms= 135 [-]
o= 130 [
fs=  1.30 [

Partial factors - wall
Combination A

Combination B

Dead load of structural components : ftg = 1.50 [-] 1.00 []
Earth pressure - active : ftg = 1.50 [-] 1.50 [-]
Permanent load - on the block : ff = 1.50 [-] 1.00 []
Permanent load - behind the block : ff = 1.50 [-] 1.50 []
Variable load - on the block : fq = 1.50 [-] 0.00 []
Variable load - behind the block : fq = 1.50 [-] 1.50 []
Partial factors - slope
Dead load of structural components : fis = 1.50 [-]
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THZ Section C-C
25-6222-F1

Partial factors - slope
Earth surcharge load (permanent) : fi= 1.20 [-]

Live load surcharge : fq= 1.30 []

Stability analysis

Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)
Permanent design situation

Combination 1 Combination 2
Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [-] 1.00 [-] 1.00 [-] 1.00 [-]
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [-] 0.00 []
Water load : Yw = 1.00 [-] 1.00 [-]

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1.00 [-] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [] 1.40 []
Geometry of structure
Number of blocks n = 10
Block height h =014 m
Block width b =030m
Block offset 01 =001 m
Name : Geometry Stage - analysis : 1-0
Material
Block material
Unit weight y = 12.00 kN/m3
Cohesion ¢ = 0.00 kPa
Friction f =0.445

[- 2|

[GEOS - MSE Wall | version 5.2021.83.0 | hardware key 8278 / 2 | GRAVITAS | Copyright © 2023 Fine spol. s r.o. All Rights Reserved | www.finesoftware.eu]
[SIGMA-X Ltd. | +44 (0)203 603 1442 | info@sigma-x.net| http://www.sigma-x.net]




THZ Section C-C
25-6222-F1

REV 0

Shear bearing capacity of joint Rg = 0.00 kN/m

Reinforced soil - Class 6l
Reinforcement

Total number of input reinforcements : 4.
Reinforcement details

Block Type of reinforcement Origin End Height from bottom Length
No. I1[m] I2[m] y[m] I[m]
2 Gravitas GG50/50 (user) -0.08 1.02 0.14 1.10
5 Gravitas GG50/50 (user) -0.05 1.05 0.56 1.10
8 Gravitas GG50/50 (user) -0.02 1.08 0.98 1.10
10 Gravitas GG50/50 (user) 0.00 1.10 1.26 1.10
Name : Reinforcement Stage - analysis : 1-0

rovifdl G650/50 (e
)
ravi Mgﬁ?p]gﬁn(/u er)

o
s GG50/50 (uger)
o

s GG50/50 (user)

Soil parameters

Class 6l

Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @¢ = 35.00°
Cohesion of soil : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 23.33°
Saturated unit weight : Vsat= 20.00 kN/m3

Firm CLAY/ MD SAND (MADE GROUND)

Unit weight : y = 19.00 kN/m3
Angle of internal friction :  @g = 28.00°
Cohesion of soil : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 18.67°
Saturated unit weight : Ysat= 20.00 kN/m3

Compacted MADE GROUND

Unit weight : = 19.00 kN/m3
Angle of internal friction :  @¢ = 30.00°
Cohesion of soil : Cef = 0.00 kPa
Angle of friction struc.-soil : & = 20.00 °
Saturated unit weight : Vsat= 20.00 kN/m3
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THZ Section C-C
25-6222-F1
Geological profile and assigned soils
Position information
Terrain elevation = 0.00 m
Geological profile and assigned soils
No. Thickness of layer Depth Altitude e sl Patiern
t [m] z [m] [m]
1 0.60 0.00..0.60 0.00..-0.60 Firm CLAY/MD SAND (MADE GROUND) //
2 - 060.w  -060.- Compacted MADE GROUND

Terrain profile

Terrain behind construction has the slope 1: 46.00 (slope angle is 1.25 °).
Water influence

GWT behind the structure lies at a depth of 1.40 m

GWT in front of the structure lies at a depth of 1.40 m

Subgrade at the heel is not permeable.

Uplift in foot. bottom due to different pressures is not considered.
Input surface surcharges

No Surcharge Action Mag.1 Mag.2 Ord.x Length Depth
" new change [kN/m2] [kN/m2] x [m] I [m] z [m]
1 Yes variable 10.00 0.50 10.00 on terrain
No. Name
1 10kPa

Resistance on front face of the structure

Resistance on front face of the structure: not considered
Soil on front face of the structure - Firm CLAY/ MD SAND (MADE GROUND)
Soil thickness in front of structure h = 0.28 m

Terrain shape in front of structure

Coordinate Depth
No.
x[m] z[m]

1 0.00 0.00
2 0.00 -0.28
3 -0.01 -0.28
4 -0.71  -0.05
5 -1.71  -0.05

Origin [0,0] is located in bottom left edge of construction.
Positive coordinate +z has downward direction.
Settings of the stage of construction

Coeff. for structure types : slope
Verification No. 1

Forces acting on construction
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Name Fhor App-Pt. Fyvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kKN/m] X [m] overtur. sliding stress
Weight - reinforced soll 0.00 -0.71 29.63 0.90 1.000 1.000 1.500
Active pressure 4.79 -0.49 2.29 1.43 1.500 1.500 1.500
Water pressure 0.00 -1.42 0.00 2.50 1.000 1.000 1.200
10kPa 3.93 -0.71 1.87 1.45 1.300 1.300 1.300
Weight - wall 0.00 -0.70 5.04 0.20 1.000 1.000 1.500
10kPa 0.00 -1.42 6.00 1.19 0.000 0.000 1.300

Verification of complete wall

Check for overturning stability
Resisting moment  M,gg = 36.08 KNm/m
Overturning moment Mgy, 7.13 KNm/m

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force Hyes = 19.51 kN/m
Active horizontal force Hact = 12.30 kN/m

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY
Name : Verification Stage - analysis : 1 - 1

LLLSBLLLLLL LU L L LU LU LU LU LU LR L L

+z

Dimensioning No. 1

Forces acting on construction

Name Fhor App.Pt. Fyvert App.Pt. Coeft. Coefft. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Weight - wall 0.00 -0.42 3.02 0.18 1.000 1.000 1.500
Active pressure 1.52 -0.28 0.66 0.32 1.500 1.500 1.500
Water pressure 0.00 -0.84 0.00 0.35 1.000 1.000 1.200
10kPa 1.16 -0.25 0.50 0.31 1.300 1.300 1.300
Reinforcement -5.65 -0.42 0.00 0.85 1.000 1.000 1.000
- 5]
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Name Fhor App-Pt. Fvert App.Pt. Coeff. Coeff. Coeff.
[kN/m] z [m] [kN/m] X [m] overtur. sliding stress
Reinforcement -1.51 -0.70 0.00 1.02 1.000 1.000 1.000
Check of construction joint above the most utilized block No.: 4
Check for overturning stability
Resisting moment Mg = 4.47 KNm/m
Overturning moment Mg, = 1.02 kNm/m
Joint for overturning stability is SATISFACTORY
Check for slip
Resisting horizontal force Hyes = 7.69 kKN/m
Active horizontal force Hact = 3.79 kKN/m
Joint for slip is SATISFACTORY
Name : Dimensioning Stage - analysis : 1 -1

Bearing capacity of foundation soil
Design load acting at the center of footing bottom

Verification of foundation soil
Stress in the footing bottom : rectangle

Eccentricity verification
Max. eccentricity of normal force e = 0.000

No. Moment Norm. force Shear Force Eccentricity Stress
[KNm/m] [kN/m] [KN/m] [-] [kPa]
1 -6.07 65.68 12.30 0.000 46.91
2 -0.57 40.54 12.30 0.000 28.96
Service load acting at the center of footing bottom

o Moment Norm. force | Shear Force
" [KNm/m]  [KN/m] [kN/m]

1 -4.25 44.83 8.72
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Maximum allowable eccentricity e = 0.333
Eccentricity of the normal force is SATISFACTORY

Verification of bearing capacity

Bearing capacity of foundation soil R = 80.00 kPa
Partial factor on bearing capacity yry = 1.35

Max. stress at footing bottom o = 46.91 kPa
Bearing capacity of foundation soil Ry = 59.26 kPa

Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
Name : Bearing cap. Stage - analysis : 1 - -1

Verification of slip on georeinforcement No. 1

Forces acting on construction (verification of most utilized reinforcement)

Name Fhor App.Pt. Fyert App.Pt. Design
[KN/m] z [m] [kN/m] X [m] coefficient
Weight - wall 0.00 -0.63 4.54 -0.10 1.000
Active pressure 3.91 -0.44 1.88 1.14 1.500
10kPa 3.56 -0.64 1.67 1.15 1.300
Weight - reinforced soil 0.00 -0.64 26.66 0.59 1.000
10kPa 0.00 -1.28 6.10 0.89 0.000
Reinforcement -0.01 0.00 0.00 1.11 1.000
Reinforcement -0.02 -0.42 0.00 1.14 1.000
Reinforcement -0.01 -0.84 0.00 1.17 1.000
Reinforcement -0.01 -1.12 0.00 1.19 1.000
Check for slip along geo-reinforcement with the maximal utilization (Reinforc. No.: 1)
Inclination of slip surface = 86.00 °
Overall normal force acting on reinforcement = 31.66 kN/m
Coefficient of reduction of slip along geo-textile = 0.85
Resistance along geo-reinforcement = 18.84 kN/m
Wall resistance = 2.02 kN/m

[- 7|
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25-6222-F1

Overall bearing capacity of reinforcements = 0.04 kN/m

Check for slip:

Resisting horizontal force Hyes = 16.08 kN/m

Active horiz. force Hact = 10.49 kN/m

Slip along geotextile is SATISFACTORY

Name : Slip on georeinf. Stage - analysis : 1 -1

J,mﬁlmm\u,m\u,ummumm\u,mm\u,l\u,\u,mmu,\umu\t\umu,\L\u,m\u,i\t

Calculation of internal stability No. 1
Calculated forces and strength of reinforcements

No. Name Fy Depth Rt Utiliz. Tp Utiliz.
[kN/m] z[m] [kN/m] [%] [kN/m] [%]
1 Gravitas GG50/50 (user) -3.59 1.26 17.54 20.47 22.79 15.76
2 Gravitas GG50/50 (user) -3.37 0.84 17.54 19.20 12.22 27.56
3 Gravitas GG50/50 (user) -1.81 0.42 17.54 10.32 4.67 38.74
4  Gravitas GG50/50 (user) -0.26 0.14 17.54 1.46 1.31 19.52

Check for tensile strength (reinforcement No.1)
Tension strength Ry = 17.54 kN/m
Force in reinforcement Fy 3.59 kN/m

Reinforcement for tensile strength is SATISFACTORY

Check for pull out resistance (reinforcement No.3)
Pull out resistance Tp = 4.67 kKN/m
Force in reinforcement Fy = 1.81 kN/m

Reinforcement for pull out resistance is SATISFACTORY

Overall verification - reinforcement is SATISFACTORY
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Name : Internal stability Stage - analysis : 1 -1

Slope stability analysis
Input data
Project

Settings
BS 8006 - MSE Wall

Wall analysis

Partial factors of soil properties

Partial factor on internal friction : fms = 1.00 []
Partial factor on effective cohesion : fms = 1.60 [-]
Partial factor on undrained shear strength : fms = 1.00 []
Resistance factors
Resistance factor on sliding : fs = 1.20 [-]
Resistance factor on bearing capacity : fms = 1.35 []
Resistance factor for pullout of reinforcement : fo = 1.30 []
Partial factors of slip on reinforcement : fs= 1.30 [-]

Partial factors - wall
Combination A

Combination B

Dead load of structural components : fts = 1.50 [-] 1.00 [-]
Earth pressure - active : ftg = 1.50 [-] 1.50 [-]
Permanent load - on the block : ff = 1.50 [-] 1.00 []
Permanent load - behind the block : ff = 1.50 [-] 1.50 []
Variable load - on the block : fq = 1.50 [-] 0.00 []
Variable load - behind the block : fq = 1.50 [-] 1.50 [-]
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Partial factors - slope

Dead load of structural components : fig = 1.50 []
Earth surcharge load (permanent) : ff= 1.20 [-]
Live load surcharge : fq = 1.30 []

Stability analysis

Earthquake analysis : Standard
Verification methodology : according to EN 1997
Design approach : 1 - reduction of actions and soil parameters

Partial factors on actions (A)

Permanent design situation

Combination 1 Combination 2

Unfavourable Favourable Unfavourable Favourable
Permanent actions : YG = 1.35 [-] 1.00 [-] 1.00 [] 1.00 [-]
Variable actions : YQ = 1.50 [-] 0.00 [] 1.30 [] 0.00 [-]
Water load : Yw = 1.00 [-] 1.00 []

Partial factors for soil parameters (M)
Permanent design situation

Combination 1 Combination 2
Partial factor on internal friction : Yo = 1.00 [-] 1.25 []
Partial factor on effective cohesion : Yo = 1.00 [-] 1.25 []
Partial factor on undrained shear strength : You = 1.00 [] 1.40 []
Interface
No. Interface location Coordinates of interface points [m]
X z X z X z
1 -10.00 -1.35 -1.09 -1.35 -0.39 -1.12
VU -0.38 -1.12 -037 -1.12 -0.37 -0.98

-0.36 -098 -0.36 -0.84 -0.35 -0.84
-0.35 -0.70 -0.34 -0.70 -0.34 -0.56
-0.33 -0.56 -0.33 -042 -0.32 -0.42
-0.32 -0.28 -0.31 -0.28 -0.31 -0.14
-0.30 -0.14 -0.30 0.00 0.00 0.00
110 0.02 10.00 0.22 10.50 0.22
2 -0.09 -1.40 1.01 -1.40 1.02 -1.26
J—Ei 1.05 -0.84 1.07 -0.60 1.08 -0.42

1.10 -0.14 1.10 0.02

3 /E -039 -140 -0.09 -140 -0.09 -1.26

-0.08 -1.26 -0.08 -1.12 -0.07 -1.12
-0.07 -0.98 -0.06 -098 -0.06 -0.84
-0.05 -0.84 -0.05 -0.70 -0.04 -0.70
-0.04 -0.56 -0.03 -0.56 -0.03 -0.42
-0.02 -042 -0.02 -0.28 -0.01 -0.28
-0.01 -0.14 0.00 -0.14 0.00 0.00
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THZ Section C-C
25-6222-F1

. Coordinates of interface points [m

No. Interface location P [m]

X 4 X z X 4

‘ JIE;

i oL |

1.07 -0.60 10.50 -0.60

-10.00 -1.40 -0.39 -140 -039 -1.26
-0.38 -1.26 -0.38 -1.12

Soil parameters - effective stress state

c
No. Name Pattern Ut f u
[°] [kPa] | [kN/m3]
(e] (e] (e]
(e} o o
1 Class 6l , %5 %, °4 35.00 0.00 19.00
) o o (g
v //°///°/(/°/
2  Firm CLAY/ MD SAND (MADE GROUND) " /°/ .,//;{/ 28.00 0.00 19.00
A A
— —o0
3 Compacted MADE GROUND 5 o 30.00 0.00 19.00
L - ~ o
Soil parameters - uplift
No. Name Pattern LD & "
[kN/m3] = [kN/m3] [-]
o (6] (6]
o o (]
1 Class 6l , %5 %6 %% 20.00
) o o q
SIS
2  Firm CLAY/ MD SAND (MADE GROUND) o /°/ s <, 20.00
ST
AL A s
S —o0
3 Compacted MADE GROUND = = ;| 20.00
B o o

Soil parameters

Class 6l

Unit weight : y = 19.00 kN/m3
Stress-state : effective

Angle of internal friction : @gf = 35.00 °
Cohesion of soil : Cef = 0.00 kPa
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THZ Section C-C
25-6222-F1

Saturated unit weight :  ygagr= 20.00 kN/m3

Firm CLAY/ MD SAND (MADE GROUND)

Unit weight : y = 19.00 kN/m3

Stress-state : effective

Angle of internal friction : @g; = 28.00 °

Cohesion of soil : Cef = 0.00 kPa

Saturated unit weight :  yggr= 20.00 kN/m3

Compacted MADE GROUND

Unit weight : y = 19.00 kN/m3

Stress-state : effective

Angle of internal friction : @gf = 30.00 °

Cohesion of soil : Cef = 0.00 kPa

Saturated unit weight :  ygat= 20.00 kN/m3

Rigid Bodies
Y

No. Name Sample [kN/m3]
1 Material of structure 12.00

Assigning and surfaces

Coordinates of surface

No. Surface position points [m] Assigned
X z X z soil

1 s 1050 -0.60 10.50 0.22 Firm LAY/ MD SAND (MADE
10.00 022 110 0.02 GROUND)
1;3 8(133 1.08 -0.42 ’/ .,/o//,;o//,////,/;/
. -VU. /

///oio////o////cg/,/;
2 000 -0.14 -0.01 -0.14
A 001 -028 -002 -0.28 >12SS®

-0.02 -0.42 -0.03 -0.42 o o o o
003 -056 -0.04 -056 ¢ o o o o
004 -070 -005 -070 o o o o
0.05 -0.84 -0.06 -0.84
0.06 -098 -0.07 -0.98
0.07 112  -0.08 -1.12
008 -1.26 -0.09 -1.26
0.09 -1.40 1.01 -1.40
102 126 1.05 -0.84
1.07 -060 1.08 -0.42
110 -0.14 110 0.02
0.00 0.00
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THZ Section C-C
25-6222-F1
Coordina_tes of surface Assigned
No. Surface position points [m]
X z X z soil
8 H ggg 1421?) ggg 1‘2‘3 Material of structure
-0.09 -126 -0.08 -1.26
-0.08 -1.12 -0.07 -1.12
-0.07 -0.98 -0.06 -0.98
-0.06 -0.84 -0.05 -0.84
-0.05 -0.70 -0.04 -0.70
-0.04 -0.56 -0.03 -0.56
-0.03 -0.42 -0.02 -0.42
-0.02 -0.28 -0.01 -0.28
-0.01 -0.14 0.00 -0.14
0.00 0.00 -0.30 0.00
-0.30 -0.14 -0.31 -0.14
-0.31 -0.28 -0.32 -0.28
-0.32 -0.42 -0.33 -0.42
-0.33 -0.56 -0.34 -0.56
-0.34 -0.70 -0.35 -0.70
-0.35 -0.84 -0.36 -0.84
-0.36 -0.98 -0.37 -0.98
-0.37 -1.12 -0.38 -1.12
4 L -0.39 -1.40 -0.39 -1.26 Firm CLAY/ MD SAND (MADE
-0.38 -1.26 -0.38 -1.12 GROUND)
-0.39 -1.12 -1.09 -1.35 sy
-10.00 -1.35 -10.00 -1.40 ’/}//4/;/"//0///;/4//0
A8 00
5 -10.00 -1.40 -10.00 -6.40
It 1050 640 1050 060 COMPacted MADE GROUND
107 -0.60  1.05 -0.84 prn
1.02 -1.26 1.01 -1.40 5 o — —
-0.09 -1.40 -0.39 -1.40 _ o
Reinforcements
Point to the left| Point to the right Length Strength . End of
x[m] z[m] x[m] | z[m] L[m] R;[kN/m] Pull out resist. reinf.
1 0.00 -0.14 1.10 -0.14 1.10 17.54 Tp =2.40 kN/m2 Fixed
2 -0.02 -0.42 1.08 -0.42 1.10 17.54 Tp= 7.21 kKN/m2 Fixed
3 -0.05 -0.84 1.05 -0.84 1.10 17.54 Tp= 15.66 KN/m2 Fixed
4 -0.08 -1.26 1.02 -1.26 1.10 17.54 Tp=23.50 kN/m2 Fixed
Surcharge
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THZ Section C-C
25-6222-F1
No. | T T f acti Location @ Origin Length Width Slope Magnitude
O Ype YPEOTECNOM  ziml  xim]  1im] _ b[m] o] 9anfFX d»z unit
1 strip variable on terrain x=0.50 1=10.00 0.00 10.00 kN/m2
Surcharges
No. Name
1 10kPa
Water
Water type : GWT
No. GWT location Coordinates of GWT points [m]
X z X z X z
-10.00 -1.40 -0.09 -140 1050 -1.40
/ﬂr [

Tensile crack
Tensile crack not input.

Earthquake
Earthquake not included.

Settings of the stage of construction
Design situation : permanent

Results (Stage of construction 1)

Analysis 1
Circular slip surface
Slip surface parameters
Center X = -0.62 [m] Angles aq = -34.32 []
' 2= 0.88 [m] gles - ap = 71.85 [7]
Radius : R= 2.70 [m] \
The slip surface after optimization.
Reinforcement bearing capacity
Combination 1
Reinforcement Bearing capacity [kKN/m]
1 0.00
2 0.00
3 0.00
4 0.05
Combination 2
Reinforcement Bearing capacity [kKN/m]
1 0.00
- 14]
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2 0.00
3 0.00
4 0.00

Slope stability verification (Bishop)
Combination 1

Sum of active forces:  Faz= 41.67 kN/m
Sum of passive forces : Fp= 48.82 kN/m
Sliding moment : Mgz = 107.93 KNm/m
Resisting moment : M, = 126.44 KNm/m

Utilization : 85.4 %

Slope stability ACCEPTABLE
Combination 2

Sum of active forces:  Fz = 34.71 kN/m
Sum of passive forces : Fp = 34.94 kN/m

Sliding moment : Mg = 93.72 KNm/m
Resisting moment : My = 94.35 KNm/m
Utilization : 99.3 %

Slope stability ACCEPTABLE

Optimized slip surface for : Combination 2

Name : Analysis

Stage - analysis : 1 - 1

1
|
|
|
|
|
|
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FLEX MSE Specification Terminology

(Direct Name) Flex MSE BBA HAPAS Accredited Vegetated Wall System
(Indirect Name) BBA HAPAS Accredited (120 years) Geomodular Vegetated Wall System

Accreditations

EPD Certification

120 year design life - BBA HAPAS Accredited
75 year manufacturer’s warranty

Manufactured/Distributed under UKAS Accredited ISO9001 & 1SO14001

Flex MSE Interlocking plates

Flex MSE branded plate — arrow marking face of wall.
Dimension Spec:

Length: 285mm

Width: 99mm

Spikes: 11

Friction strips: 2

Weights 63g

Plate Description: Branded Plate is composed of 100% polypropylene (100% recycled post industrial
content), must be weather resistant to minus 30 Degrees Celsius and must be 100% recyclable. 3
conical spikes protrude from the top and 8 conical spikes protrude from the bottom of the unit to
interlock a total of 2 filled Bags.

2 ‘Friction Strips’ with Geogrid Hooks cross the width of the top of the Plate, providing additional shear
strength and frictional contact.

The Plate is to be used in all applications, including those using geogrid for reinforced walls and
slopes, gravity walls, and erosion control applications at a 1:1 ratio with the bags.

Flex MSE Geotextile bag

Flex MSE Labelled bags

Dimensions filled Spec (Max Optimum 10% tolerance):
Height: 140mm

Length: 760mm

Width: 300mm

Weight approx. 32kg
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Bag Description: The labelled GTX Bag is sewn from a proprietary non-woven geotextile
polypropylene that will not rot or mildew, is non-biodegradable and able to withstand significant cutting
or tearing without negatively affecting system performance. Bags provide a filtering functionality and
are water permeable and root friendly. Bags have met all applicable ASTM standards for geotextile
testing (as seen below):

Weight (typical) ASTM D5261
Grab Tensile ASTM D4632
Grab Elongation ASTM D4632
Trap Tear ASTM D4533

CBR Puncture ASTM D6241
Mullen Burst ASTM D6786 (modified)
A.0.S. ASTM D 4751, h)
Permittivity ASTM D 4491
Water Flow ASTM D 4491
U.V. Resistance ASTM D4355
ASTM D256

Bag fill content

Walls, Slopes and above Water line applications:

1) Freely draining soils and granular materials cleaned of all debris, roots, branches, stones in excess
of 20 mm diameter and other deleterious materials. Remove soil contaminated with calcium chloride,
toxic materials and petroleum products.

2) Properties should include: Approximate Organic Content: 30% by total mixed volume Granular
Content smaller than 20 mm - larger than .075mm: 70% by volume (less than 5% Fines by mass)
*Total Fines of mixed Bag medium: Less than 8% by mass Percolations shall be such that no
standing water is visible 60 minutes after at least 10 minutes of moderate to heavy rain or irrigation.
3) Organic additive materials must be a viable commercial compost product and/or a native soil tested
for nutritional content. Bag Fill properties are to be confirmed with an up to date combined sieve and
nutritional analysis. .

4) Thoroughly mix all constituents of the Bag Fill material.

5) Other criteria may be required in project specific Engineer Drawings.

Below Permanent Water line Applications:
Poorly graded clean granular material; maximum 20 mm gravel - minimum particle size 2 mm.

Vegetation

To be retro actively vegetated within 12 months of installation — see advanced installation guidelines.
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;_ LCeo CHAS' smas




GRAVITAS

INTERNATIONAL

‘A
BBAm. _C'D_ GHAS smas’

Declaration of Performance (D.O.P.) @MD ) ‘~°>
DOP DATE:03.01.24 ot s e J e

To whom it may concern,

This is to confirm that Flex MSE complies with/to the following testing standards and accredited
bodies based on the claims seen below, Manufactured in the Republic of Ireland (ROI).

Gravitas (International) Ltd Manufactures and Distributes under UKAS Accredited:
BS EN ISO 9001:2015

BS EN ISO 14001:2015

BS EN ISO 45001:2018

LONGEVITY ANDDURABILITY OF THE FLEXMSE SYSTEM

The Flex MSE system is designed to provide a permanent vegetated solution in soil retention and
slope stability applications. In ideal conditions, the Flex MSE System is designed to meet the BBA
HAPAS design life criteria of 120 years where full vegetated cover, screening all potential UV
exposure, is achieved within 1,000 hours of Peak UV exposure after installation. The geotextiles
used in the construction of a Flex MSE wall comply with all the relevant American Standards
for Testing and Materials (ASTMs).

ASTM 4355 UV Exposure

ASTM D4751 Apparent opening Size

ASTM D4491 Drainage & Filtration

ASTM D5035 Standard Test Method for Breaking Force & Elongation of Textile Fabrics
ASTM D5262 Reinforcement

ASTM D4632 Grab Tensile Strength, Elongation

ASTM D4533 Trap Tear

ASTM D4833 Long Term Design (survivability)

ASTM D6241 CBR Puncture

ASTM D5261 Mass/Unit Weight

The face of the Flex MSE system is designed to become vegetated within one growing season. When
it is first built, a growing medium is applied to the face protecting the geotextile bags from the
elements. Once the vegetation becomes established, vegetation foliage protects the face while the
vegetation root structure increases the system's structural strength.

Soils used for growing medium in the Flex MSE Bag structure must be of reasonable quality to sustain
and nurture vegetation as referenced in the Flex MSE specifications, and adherence to the below
bodies:

Environmental Product Declaration (EPD) registration number: S-P-05184
British Board of Aggregate HAPAS (BBA) number: 22/H6246 - 120 year design life

Managing Director
Jacob Sallon
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