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Tensaffech'GreenSlope for Provébnstruction of Structures for
Highways, Infrastructure or any Building Development

The cost effectiveness and versatility of the TensarTech™
GreenSlope offers clients, specifiers and contractors many
advantages over other traditional methods, such as
reinforced concrete. For the construction of retaining
structures, TensarTech GreenSlope is generally considered
more attractive than gabions or crib walling.

A low cost earth retaining structure at a fraction
of the cost of a reinforced concrete solution

Construction using standard equipment and materials keeps cost and

Rapid and economical construction procedure time to a minimum.

Often no specialist construction skills necessary

Simple to build using established earth embankment
construction techniques

Allows possible use of site won fill including cohesive or
contaminated materials

Can be designed using BBA certified geogrids

Tolerant to differential settlement

o ) With construction successfully completed, the TensarTech™ GreenSlope
Helps maximise land-take more economically can be prepared for the vegetation stage.
High resistance to earthquake loading

Low bearing pressure may avoid expensive
foundation treatment

Ready for immediate use upon completion

By selecting the vegetation to suit local conditions, the TensarTech™
GreenSlope will be attractive and low maintenance.



Independent Assessment and Approval

Selected Tensar geogrids have been awarded British Board of

Agrément (BBA) Roads and Bridges certificates allowing 7 N
thlew design and speF|f|cat|on in hlghv.vaysl structures and mm
bridge abutments with a 120 year design life and also a 120 Seeh treeoun a
year design life for strengthened embankments. The BBA : e ssem
certificates are evidence that the certified Tensar geogrids T ST

. N ] GEOGRIDS FOR REINFORCED
have been evaluated independently as fit for their intended use. SOIL RETAINING WALL AND

BRIDGE ABUTMENT SYSTEMS

Unsurpassed Experience and Reliability

Tensar International is a world leader in geogrid technology
and the provision of high performance reinforced soil
solutions, with over 30 years experience. Many thousands of
reinforced soil structures, in many varied geotechnical and
climatic conditions, have been designed and built using
Tensar Technology around the world.

Independent Assessment and Approval Offering
Cost Effectiveness and Versatility

Savings of up to 75% over conventional construction
methods such as reinforced concrete can be achieved by
constructing with the TensarTech™ GreenSlope System. In
addition construction time may also be significantly reduced.

Steel facing units are securely connected to the geogrid reinforcement. As vegetation becomes established the durable steel units begin to blend
in with the landscaping offering an attractive alternative to traditional
retaining walls.




Many TensarTech GreenSlope Systems are in Service -
A Proven Success

Design Service

Tensar's Civil Engineers are available to help take your project
to the next stage. They are able to provide an Application
Suggestion to prove feasibility and help with planning
costings. Tensar can also provide certified detailed design and

Tensar software delivers safe, economic design solutions.

drawings for using Tensar products and systems on your
project with this design work being covered by Tensar's
Professional Indemnity (PI) insurance.

Bodkin Tensar Uniaxial
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Angled steel
facing units

Establishment
of vegetation

Positive
connection
to face

The face may be stepped to allow irrigation of rainwater.

Reinforced Soil Wall Design Software

For more than twenty five years Tensar has developed some
of the most sophisticated reinforced soil design software in
the world. This is used to provide clients with economically

efficient, accurate and timely Application Suggestions,
assisting in scheme design from feasibility right through to
construction.

Tensar can provide a variety of solutions for vegetated slopes of up to 70",

TensarTech™ GreenSlope offers flexibility on design and finish.



Contact Tensar or your local distributor to receive further
literature covering Tensar products and applications.

Also available on request are product specifications,
installation guides and specification notes.
The complete range of Tensar literature consists of:

our local distributor is: o
» Tensar Geosynthetics in Civil Engineering

A guide to products, systems and services
» Ground Stabilisation
Stabilising unbound layers in roads and trafficked areas

» TriAx®: A Revolution in Geogrid Technology
The properties and performance advantages of
Tensar® TriAx® geogrids

» Asphalt Pavements
Reinforcing asphalt layers in roads and trafficked areas

» TensarTech™ Earth Retaining Systems
Bridge abutments, retaining walls and steep slopes

» Railways
Mechanical stabilisation of track ballast and sub-ballast

» Foundations Over Piles
Constructing over weak ground without settlement

» Basal Reinforcement
Using Basetex high-strength geotextiles

» TensarTech Foundation Mattress System

Tensar

Controlling erosion on soil and rock slopes
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Tensar technical note
Tensar. | S on- TyREaD0specieC

Issue date 22 May 2014

Tensar RE500 series geogrids Product specification
Design temperature 30°C

Tensar RE500 geogrids are used for the reinforcement of soils in the construction of structures such as retaining walls,
bridge abutments, steep slopes, slip repairs and geocell mattresses.

T <+——Roll length———»

Roll width
(transverse)

!

Tensar RE500 geogrids
Properties Units RE510 | RE520 | RE540 | RE560 | RE570 | RE580
polymer High density polyethylene
Minimum carbon black (1) % 2 2 2 2 2 2
Roll width m 1.3 1.3 1.3 1.3 1.3 1.3
Roll length m 75 75 50 50 50 50
Unit weight kg/m?2 0.29 0.36 0.45 0.63 0.87 0.98
Roll weight kg 30.0 37.0 31.0 45.0 59.0 67.0
Junction strength (2) % 95 95 95 95 95 95

Long term strength (3)

ULS Pc or Tcg for 30°C (4) [ kN/m 17.24 [22.76 [27.80 [38.23 [51.03 [59.17
Partial factors of safety to calculate safe ultimate limit state (ULS) design strength (Tp) (6)
Manufacturing, extrapolation and database fs=1.0
Installation damage RFp RFp RFp RFp RFp RFp
max particle size 2.0 mm of dgs < 0.65 mm | 1.01 1.00 1.00 1.00 1.00 1.00
max particle size 37.5 mm of dgs< 28.0 mm | 1.18 1.07 1.07 1.07 1.07 1.00
max particle size 75.0 mm of dgs < 69.0 mm | 1.30 1.25 1.20 1.15 1.12 1.06
max particle size 125.0 mm of dgs < 110.0 1.60 1.48 1.36 1.25 1.19 1.12
mm

Weathering (incl. RFw = 1.00
Environmental effects uv)

[pH = 2 to 4] RFcH = 1.05

[pH = 4 to 12.5] RFcy = 1.00

(1) Carbon black inhibits attack by UV light. Determined in accordance with BS
2782: Part 4: Method 452B:1993. Any section of grid fully exposed to sunlight
can be expected to retain 90% of its quality control strength for periods in
excess of 40 years in temperate climates and 20 years in tropical climates.

(2) Determined in accordance with GRI Test Method GG2-87, and expressed as
a % of the quality control strength.

(3) ULS determined as a lower bound using standard extrapolation techniques to B . |
creep rupture data obtained following the test procedure in BS EN ISO e e o
13431:1999 for 120 year design life.

(4) In-soil temperature. A

(5) Tensar RE500 geogrids are inert to all chemicals naturally found in soils and BBA‘-‘.-"E:.

have no solvents at ambient temperature. They are not susceptible to e —
hydrolysis and are resistant to aqueous solutions of salts, acids and alkalis (pH 4.0 to 12.5)
and are non-biodegradable.

(6) Determined in accordance with BS EN ISO 10319:1996 and as a lower 95% confidence limit
in accordance with ISO 2602:1980 (BS 2846: Part 2:1981).
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(7) Tensar RE500 geogrids are stiff monolithic geogrids with integral junctions and are manufactured
in accordance with Quality and Environmental Management Systems which comply with the
requirements of BS EN ISO 9001:2000 and BS EN ISO 14001:1996 respectively.

(8) All quoted dimensions and values are typical unless stated otherwise.
(9) Tensar RE500 geogrids accreditation includes:

e The British Board of Agrement (BBA) has awarded HAPAS Certificates: No 13/H201 and No
13/H202.

e The Geotechnical Engineering Office of the Civil Engineering Department of the Government
Hong Kong SAR has awarded Certificate RF2/13.

The information in this document supersedes any and all prior Technical Notes for the product(s) designated above, is of an illustrative nature and supplied by Tensar
International Limited free of charge for general information purposes only. Tensar reserves the right to amend product descriptions, properties and specifications at
any time and without prior notice. This document does not form part of any contract or intended contract. Tensar International Limited excludes to the fullest extent
lawfully permitted any and all liability whatsoever for any loss or damage howsoever arising out of the use of and reliance upon this information. It is your sole
responsibility and you must assume all risk and liability for the final determination as to the suitability of any Tensar International Limited product and/or design for
the use and in the manner contemplated by you in connection with a particular project.

Tensar and TriAx are registered trademarks Copyright © Tensar International Limited 2017
Tensar International Limited UK Head Office
Units 2 - 4 Cunningham Court 1SO ISO
Tel: +44 (0) 1254 262431 Shadsworth Business Park ) 100
Fax: +44 (0) 1254 266867 Blackburn 9
E-mail: sales@tensar.co.uk BB1 2QX
www.tensar-international.com United Kingdom sz EMssete3
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Tensar Installation Guideline

I THE COMPANY
™ IG/Wrap-Around_Face
ensa r® YOU CAN BUILD ON Issue date: 20 October 2020

Installation Guideline for Steeply Inclined Slope
with a Tensar Geogrid Wrap-Around Face Detail

Introduction
This Installation Guideline provides a step-by-step guide intended for use by Contractors planning to construct steep
reinforced soil slopes using Tensar uniaxial geogrid reinforcement with a wrap-around face detail.

The wrap-around face detail is one of a range of construction methods for earth retaining structures incorporating
Tensar uniaxial geogrid reinforcement. Tensar uniaxial geogrid is used for the primary structural reinforcement and
Tensar TriAx® geogrid used as secondary reinforcement to maintain the face profile.

The method is suitable for slope face angles between 55° and 90°. The slope face angle is generally limited to a
maximum of 65° for grass faced slopes unless special irrigation provisions are to be installed. Specialist advice should
be sought for selection of suitable vegetation dependant upon slope face angle, slope orientation and geographical
location.

Primary T A Primary / A Torlayer
reinforcement e Top layer reinforcement ff = T T nchored into il
wrapped around {77507 T === anchored into fill wrapped around 4/
to form facing e e e e S e to form facing o e e e e
A R
Topsofl inside (_ = «— Bodkin joint Topsoilinside fi————=
geogrid wrap (optional) e L e e geogrid wrap (optional) A/ === === m e e
Tensar secondary / N Tensar secondary
e <~ reinforcement / N = e
(TriAx geogrid) £/ (TriAx geogrid)
------------------------- B o s t e A AT A s s iy s e o i
Temporary Tensar primary Temporary P 557K = Tansar pomaGy
formwork gt = / reinforcement formwork AT - reinforcement
Mo e (i) geoard) . (Uniaxial geogrid)
------------- Maximum spacing = 600mm AL
({5
N\N\ZA\N/
55°<B < 90 8 55°< B <80 o
Figure 1. Tensar wrap-around Figure 2. Tensar wrap-around slope
slope with bodkin connector option without bodkin option

Where applicable, the Contractor shall ensure that the installation fully complies with CDM Regulations 2015 and
should refer to the Designer’s Risk Assessment and COSHH statements.

Installation

1. Prepare a level foundation as required by the contract documents.

2. Erect temporary formwork to the face angle required to support the face during placement and compaction of
the fill.

3. The structure must be constructed in accordance with the contract drawings using the required number of

Tensar geogrid layers, of the correct grade, at the specified vertical spacing and length. Cut and position a layer
of Tensar uniaxial geogrid for primary reinforcement and temporarily secure the wrap-around geogrid length to
the formwork. The principle strength direction of the uniaxial geogrids is along the roll length and as such it
must be laid perpendicular to the slope face. Adjacent lengths of Tensar uniaxial geogrid are butt jointed side-
by-side at the face.

4. Place and secure a geosynthetic linerl 21 as specified in the contract documents, to the inside face of the
wraparound Tensar uniaxial geogrid length which will prevent loss of fill through the facing. The face liner
should fold back horizontally over the base geogrid by a minimum of 100mm

5. Place a quantity of fill (or topsoil as specified in the contract documents if a vegetated face is specified) on the
base geogrid layer close to the face. Pull the geogrid taut at the free end and secure with fill or by hammering
pins in front of the geogrid's rearmost transverse bar.

Tensar Installation Guideline 1/3 IG_Wrap-Around_Face



6. Place and compact approved fill in layers to the contract specification up to the next layer of Tensar geogrid
reinforcement and if specified place a 150mm width of approved topsoil immediately behind the liner.

7. Fill should be placed by plant such as an excavator bucket or a dozer with an opening bucket which causes the
fill to cascade onto the geogrids. A 150mm thick cover of fill must be maintained between the tracks of any
plant and the geogrid to avoid damage.

8. Compact fill in accordance with the latest version of the Manual Contract for Highway Works (MCHW) Volume 1,
Specification for Highway Works Series 600 for Earthworks, with the important restriction within 2m of the face
panel to use only Use a vibrating plate compactor or vibrating roller with a mass per metre width less than
1300kg and a total mass less than 1000kg.

9. Using a circular saw (wearing appropriate goggles and safety wear), cut a 4.0m wide roll of Tensar TriAx
geogrid into 4 x 1.0m wide short rolls for secondary reinforcement.

10.  To limit the vertical spacing between geogrid layers to a maximum of 300mm, install 1m wide strips of Tensar
TriAx geogrid secondary reinforcement at the appropriate level by rolling out parallel to the face. The front
facing edge of the TriAx geogrid simply abuts the face liner and the TriAx geogrid remains horizontal.

11 When the next level of primary reinforcement is reached, release the wrap-around length of primary Tensar
uniaxial geogrid from the formwork and fold it back over the compacted fill.

12. There are two separate ways of detailing the face: either using a very short wrap-around and a Tensar bodkin
joint (refer to Figure 1 and follow notes 13-15) or omitting the bodkin and using a 1.5m long embedded wrap-
around length folded back over the compacted fill at each layer (refer to Figure 2. and follow note 16-22).

Option with bodkin connection

13. Where the Tensar bodkin joint is to be used, cut and position the next layer of primary geogrid with the wrap-
around geogrid length temporarily secured to the formwork as before. Form a bodkin joint between the upper
geogrid and the lower wrapped-around geogrid using a Tensar polymer bodkin.

=

Figure 3 Tensar bodkin connection detail

13. To tighten the bodkin joint, insert the tensioning beam!!] through the apertures at the free end of the primary
geogrid and apply a load sufficient to remove any slack in the bodkin joint and the lower geogrid is pulled taut
around the face. Leverage on a steel bar dug into the fill through the loop on the beam is usually sufficient

14. Whilst maintaining tension with the beam (or alternatively, place temporary steel pins at the free end to
maintain the tension), place a quantity of fill on the geogrid close to the tension beam end, which will be
sufficient to restrain it when the tension is removed. Release the tension and remove the beam.

15. Repeat items 3 to 14 to complete the full height of the structure.

Option without bodkin connection

16. For the option without the bodkin face detail, the end of every primary geogrid layer wrapped up the face
should be secured by folding back over the compacted fill by a 1.5m length, which is angled down and
embedded in fill such that most of its length is about 150mm below the position of the next primary geogrid
above.

17. Repeat steps 3-11 until the structure is complete, following step 16 to secure the wrap-around of each primary
reinforcement layer

Top layer of primary geogrid reinforcement

18. The top layer of Tensar geogrid primary reinforcement should be secured with a longer wrap-around length
buried beneath the top surface of the fill with the sufficient surcharge to restrain it permanently as indicated on
the contract drawings.

19. The Contractor must fully assess the safety risk associated with working at height and where appropriate install
any necessary temporary edge protection.

Notes

1. A suitable geomesh may be used as the face liner if seeding or hydroseeding is to be used to establish
vegetation.
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2. Tensar geotextile 504b, or a similar geotextile as specified in the contract documents, should be used as the
liner if vegetation is not required.

3. Refer to Coppin & Richards Use of Vegetation in Civil Engineering published by CIRIA, UK, for establishment and
maintenance of vegetation.

4, Tensar Technical Note — TN Uniaxial Beam

Please refer to Tensar International Limited if more specific advice is required.

This document was formerly published with the reference: CS_Waf

The information in this document supersedes any and all prior Installation Guideline for the products/system designated above and is supplied by Tensar International
Limited without charge. Tensar International Limited excludes to the fullest extent lawfully permitted any and all liability whatsoever for any loss or damage howsoever
arising out of the use of and reliance upon this information. It is your sole responsibility and you must assume all risk and liability for the final determination as to the
suitability of any Tensar International Limited product and/or design for the use and in the manner contemplated by you in connection with a particular project.
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