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SECTION 1 - GENERAL REQUIREMENTS

1.001 Specification Document

This document is prepared for use on for the following AMCO CP6 Year 1
Scour Protection Work projects.

UB302/276 Craggie Burn
UB293/136 Duncanstown Mill
UB293/165 Cairnie Burn
UB303/128 River Fernaig
UB294/053 Spey Viaduct

» References to the Project Manager, in the Specification and on the

Drawings, shall mean the person responsible for administrating the
contract.

» Any references to the Engineer, in the Specification and on the Drawings,
shall be taken to mean the Project Manager or the Supervisor as
appropriate to the context.

o References to the Project Manager, in the Specification and on the
Drawings, may be taken to mean the Supervisor if appropriate to the
context.

This document is a technical specification that solely covers the
technical aspects of implementing the design produced by AECOM.
Compliance with all legislative and statutory requirements, such as
Water Environment (Controlled Activities) (Scotland) 2011 (CAR), are
the responsibility of the Contractor.

1.002 Description of the Works and Drawings

The Works for each of these structures are described in the F001, F002 and
F003 Forms.

The Drawings for each structure are listed in Appendix A of the FO03 Forms.
The Works shall be in accordance with the requirements stated on the

Drawings and this Specification document and be undertaken in accordance
with Network Rail Standards to the acceptance of the Project Manager.
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1.003

1.004

1.005

1.006

Method of Works and Sequencing

The Contractor shall provide Methods Statements, including sequencing
details, and Risk Assessments for Project Manager review.

Fabrications and Materials

The Contractor shall provide fabrication drawings and details of materials
for Project Manager review.

Works Setting Out

The Contractor shall be responsible for correct setting out of the Works.
As Built Records

Following completion of the scour protection and masonry repair Works
(mattress installation, armour stones, pointing and blockwork, etc) the
Contractor shall provide As Built records, including annotated
dimensioned drawings and photographs.
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SECTION 2 - SCOUR PROTECTION WORKS

2.001

2.002

Description of the Works

New Scour Protection mattresses shall be installed at each of the structures.
The extents and arrangement of the scour protection is shown on the
Drawings and consists of Insitu filled Grout Mattresses.

The structure foundations are to be protected with installation of a
‘Fabriform’ concrete scour protection mattress. This is a proprietary fabric
mattress filled insitu with micro aggregate/ coarse sand concrete.

The outer edges at the upstream and downstream ends of the mattress are
to be toed into trenches which are to be back filled with rock armour stones
to provide falling aprons.

The edges of the mattress are to be cast against the structures and also
physically tied to the concrete / masonry with eye boilts.

Specification for rock armour stone and geotextile is provided in Sections 3
and 4.

Grout Mattress

The Grout Mattress which is to provide the scour protection shall consist of
fabric formwork placed below water (where required) and filled insitu with
micro concrete. The fabric material shall be specifically woven and
manufactured to provide the arrangements shown on the Drawings and be
suitable to be installed underwater (where required) and contain the grout
placed insitu into the mattress.

The fabric formwork shall be supplied by a manufacturer of a product proven
to be suitable for the use intended and be to the approval of the Project
Manager.

The grout to be used to fill the mattress shall be a micro aggregate (sand),
cement and admixture mix selected to provide a minimum characteristic 28
day compressive cube strength of 40 N/mm?. The mix proportions shall
nominally be 2 to 1, aggregate to cement, but shall be chosen by the
Contractor to provide the design strength required. A nominal water to
cement ratio of 0.7 or approved equal shall be considered for use. Mix
details shall be provided for Project Manager review.

The fabric formwork shall be manufactured from a woven
polyamide/polypropylene fabric and shall be designed to avoid entrapped
water voids. The opening size in the fabric, Ogy, should be less than the Dsg
size of the fine aggregate (sand) in the micro concrete mix. The material
shall be stabilised against ultra-violet light.
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The width and length of the mattress panels shall be such as to suit the area
shown on the Drawings. The mattress shall be provided to the thicknesses
shown on the Drawings.

The mattress shall be provided in panels sized to suit the method of
concrete placement. Mattress panels shall be jointed by a “zipped ball and
socket” joints which result in adequate shear transference between panels
through the concrete. Maximum panel size dimensions shall be 5m.

The Contractor shall provide mattress panel filling sequencing details for
Project Manager review.

Fabric formwork mattresses shall be installed to the manufacturer's
recommendations.

The contractor must ensure that micro concrete can be pumped into the
mattress at a rate of 10-20m%hr. Only divers/operatives experienced with
mattress work are to be used for the installation of the grout mattress. Micro
concrete shall be supplied in to the mattress through grout tight filler tubes.

The mattress shall be placed in full contact with the adjacent structure. Any
gaps which remain between the mattress and the structure shall be fully
filled with concrete (by Tremie, where required). The concrete shall be the
same strength as that used in the mattress. Mix details of concrete/ Tremie
concrete shall be provided for Project Manager review.

Full layout and fabrication drawings, temporary works proposals and testing
arrangements for the system shall be provided in advance of the Works for
Project Manager review. The Contractor shall provide temporary
support/restraint to the mattress during filling operations.

The toe of the structure and the adjacent riverbed shall be surveyed by the
contractor to facilitate the fabrication of the mattress to the correct size. The
Contractor shall undertake this by diver survey (where required) in sufficient
detail to allow accurate measurements to be taken. The survey shall employ
any removal of soft material and probing through soft material as
appropriate to establish the suitable formation levels for the mattress along
the structure. Soft material shall be removed prior to mattress installation.

Testing of the micro concrete mix shall be as follows:

¢ Sampling the mix at a rate of one sample per 50m>

e Sample obtained by filing a 1m long 100mm diameter fabric test
sleeve underwater and storing underwater (seawater/freshwater as
applicable) for 28 days.

e Cutting three cylinders from each test sleeves and strength testing at
28 days.
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2.003

2.004

Excavation and Riverbed Preparation

The riverbed shall be excavated as required to allow the mattress to be
installed to the arrangements shown on the Drawings.

A trench shall be excavated into which the ends of the mattress shall be
formed. The ends of the mattress shall be in full contact with the ground at
the bottom of the trench. Any gaps which remain between the mattress and
the bottom of the trench shall be fully filled with concrete (by Tremie, where
required).

Excess riverbed material to allow installation of the mattress shall be
removed from site.

The structure shall not be undermined. Details of voids / undercutting of
existing structure foundations shall be reported to the Project Manager.
Voids / undercutting shall be filled with concrete (by Tremie, where required)
prior to mattress installation.

Excavations to a depth within 200mm of the anticipated foundation level
which is directly adjacent to the flowing river channel and within 2m of the
structure shall be limited in length as required by Network Rail requirements
and shall not exceed 2.5m in length.

Fixings

The mattress shall be fixed to the side of the structure as shown on the
Drawings.

These fixings shall be threaded bolts with eye heads and be of stainless
steel grade A4 316. The eye head may be threaded on to the end of the
bolt shaft or may form part of the bolt shaft.

Fixings shall be horizontal and placed mid depth of the mattress. Fixings
shall be resin anchored in to the structure. The resin anchor shall be Hilti Hit
RE 500 or an approved equivalent which is suitable for placement below
water. Installation shall be fully in accordance with manufacturers
requirements.

Subject to Project Manager's approval, alternative arrangements of different
bolt sizes/lengths and spacing may be acceptable. Alternatives must
provide equal strength per metre of mattress fixed to the structure.
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SECTION 3 - ROCK ARMOUR STONE

3.001

3.002

3.003

3.004

3.005

Scope

Rock armour stones are required to provide falling aprons at the upstream and
downstream edges of the mattress and at river banks as shown on the
Drawings.

The extent of the rock armouring required is indicated on the Drawings and will
consist of a layer of primary armour, secondary armour (where required), and
bedding layer material placed over the geotextile (where required).

Depending on the ground conditions, in order to adequately separate armour
stones from riverbed material at the side of the falling aprons, a geotextile filter
fabric might be required, placed below the armour stones and lapping under the
ends of the mattress, to Project Manager acceptance.

Method statement

The method of placement of rock armour and bedding layer and the Contractor's
Equipment to be used shall be submitted to the Project Manager prior to
commencement of the Works.

Surveys

On completion of excavations for rock armour placement and prior to placing
each layer of filter/bedding material, or armour stone, records shall be taken of
levels and alignment.

An inspection of the riverbed shall be made by the Contractor to confirm that
suitable foundation preparation and subsequent layers have been correctly
achieved. If required by the Project Manager, the Contractor shall arrange for
an inspection with photographic record (by diving video inspection, where
required) for Project Manager’s acceptance.

Levels

Levels shall be measured relative to a reliable fixed datum level and recorded to
Ordnance Datum. The foundation materials including any bedding layer shall be
set to the lines and levels shown on the Drawings.

Grading Requirements

Rock armour is to be provided as shown on the Drawings.

The primary armour, secondary (underlayer) armour (where required) and
bedding layer will be provided with a median size as indicated on the Drawings

and be graded as follows.

b Dn85 = Dn50X1 .25 and Dn15 = Dn50/1 .25
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3.006

3.007

3.008

3.009

The diameter D is provided in mm, subscript ‘n’ refers to nominal size
(equivalent cube), subscript ‘560’ refers to the median size, subscript ‘15’ and ‘85’
refer to the percentages of stone passing these sizes.

Material properties requirements for the rock armour stone is provided in Table
3.1 at the end of this section.

Protection during construction

The Contractor shall take measures to minimise weather-related damage and
damage by the water flow in the river and wavesitides/currents during
construction. The Contractor shall programme operations to minimise exposure
to damage e.g. to limit or stop working during periods of known poor weather
and to provide adequate protection to exposed surfaces during those periods.

Armour stone

Armour stone shall be of colour and texture which is in keeping with the site
location.

Samples of the proposed armour stone along with details of the source of the
material and material test certificates (for tests as noted in table 3.1) shall be
submitted for approval by the Project Manager prior to the Contractor placing an
order.

The Project Manager and Network Rail shall be given the opportunity to inspect
and comment on the acceptability of these samples.

Armour stone shall consist of approved quality, clean, sound, durable rock, free
of earth and other soft or decomposed materials and shall show no cracks or
fissures. Random samples shall be assessed using the tests and criteria
specified in Table 3.1 at the end of this section.

Armour stone shape

The stone shall be prismoidal in shape. The maximum dimension of any armour
stone shall not be more than two times the minimum dimension. Stones which
fracture under impact when dropped on a hard surface from a height equal to
their maximum dimension shall not be used.

Armour stone size

The size of armour stone shall be as shown on the Drawings and graded in
accordance with Clause 3.005.

Sample piles of acceptance rocks of each grade shall be retained as standards
against which rock filling materials may be compared.
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3.010

3.011

3.012

3.013

3.014

Armour stone placing

Stones in the primary armouring layer (i.e. the outer layer) shall be placed
working from the bottom to the top of a section, so that the stones are properly
interlocked. Stones shall not be placed in layers parallel to the plane of the
slope. Primary armouring shall not be tipped from a vehicle, bulldozed or
dumped from rock trays into position. Care shall be taken to avoid damage to
existing structures.

Construction surveys

The riverbed immediately ahead of each layer shall be surveyed jointly by the
Contractor and the Project Manager at 10.0m intervals.

No surface shall be covered by a subsequent layer until there is agreement by
the Project Manager.

The Contractor shall undertake probing (for example with the use of a toothed
bucket on an excavator) at 5m spacing along the length of the toe of the rock
armour to establish depths of soft spots/hard stratum and advise the Project
Manager of the results.

Tolerances

The overall thickness of each layer of armour stone shall be not less than that
shown on the Drawings.

Allowable local tolerances from the lines and levels detailed shall be as follows: -
Armour Stone = +200mm and -100mm

Bedding/Filter Layer =+100 mm and -100mm

Bedding/Filter materials

The beddingffilter layer material shall be graded as noted at Clause 3.005 and to
armour stone quality. The final thickness of the filter placed under water shall be
placed as defined in Clause 3.012 of this Specification.

Geotextiles

The location and requirements for geotextile separation is shown on the
Drawings. Specific requirements for the geotextiie membrane are stated in

Section 4. The exact type and supplier shall be proposed by the Contractor for
Project Manager’s acceptance.
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Table 3.1 — Rock Armour Requirements

Material Properties Required for Acceptance Further

Property Tested In Acceptable Limits De_flm_ng

. Criteria
Accordance With
Lower Upper
1. Grading - Clause 3.005 Clause Clause 3.005
3.005

2. Shape - - - Clause 3.008

3. Apparent Relative Density | EN 13383 -2: 2013 27 - 100% of samples
to be greater than
27.

4. Water Absorption EN 13383-2:2013 - 2% -

5. Los Angeles coefficient | EN1097 — 2:2010 - 15% For  non-coastal

(% loss) applications
NR/L2/TRK/8100
limit of 20% might
be acceptable
subject to
satisfactory
compliance  with
other
requirements.
(See note 3)

6. Aggregate Abrasion Value | EN 933 — 3:2012 - 15% -

7. MgS0O4 Soundness (% | EN 1367 - 2% For  non-coastal

loss) applications  this
limit  can be
relaxed to 6%.
(See note 3)

8. Aggregate Impact Value EN 933 - 3:2012 - 30% -

9. Block Integrity (drop test) | EN 13383 -2: 2013 - 5% Refer also BS
6349 — 1 : 2000
Clause 57.2

10. Compressive Strength | EN 1926 : 2006 120 - -

{MPa)

11. "10%" Fines Value EN812 100kN - -

12. Construction - - - Clauses 3.002 &
3.012

Notes:

1. Reference samples of each rock size are to be provided and are subject to Project Manager's

approval.

2. Trial panels are to be constructed in advance of the main construction from each grading of
material for Project Manager's approval. Panels to be to the same profile as permanent works and
may be incorporated in to the Works when approved. Approved trial panels to be retained and

delineated for comparison purposes.

It might be possible to relax the two limits highlighted in this table, subject to Project Manager

approval on a project specific basis, where other test results indicate the proposed material to be

suitable.
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SECTION 4 - GEOTEXTILE MEMBRANE

4.001

4.002

Scope

Use of geotextile membranes / filter fabric is shown on the Drawings. Geotextile
could be used as an alternative to the use of granular bedding layers or granular
filter layers subject to Project Manager's acceptance.

This section provides the requirements for geotextile membranes. The physical
properties required for the geotextile is shown in the Table 4.1 at the end of this
section.

Geotextile Requirements
The location and extents of the geotextile membrane is shown on the Drawings.

A needle punched non-woven geotextile is to be used. The colour of geotextiles
shall be black. Geotextiles manufactured from fibres of more than one polymer
will not be permitted.

The geotextile shall be manufactured under factory production control guidelines
set out within EN 13253 entitled “Geotextiles and geotextile related products —
characteristics required for use in erosion control works (coastal protection, bank
revetments)”.

The manufacturer must be able to supply accompanying CE documentation
upon request. The functional characteristics and relevant test methods to this
specific condition of use are identified below.

The Contractor shall undertake tests and provide test results on three
representative samples of each type of geotextile to be used prior to inclusion in
the Works to show compliance with the requirements in Table 4.1.

4.003 Installation

Geotextile membrane shall be delivered to site in packaging that will protect the
rolls from ultra-violet light degradation. The labelling of the rolls shall clearly
identify the product supplied in accordance with EN 10320:1999.

Geotextiles shall be protected at all times against physical or chemical damage.

Geotextiles shall be kept in the protective wrappings provided by the
manufacturer until required for use in the Works.

The rolls of geotextile shall be stored on level ground and stacked not more than
five rolls high and no other materials shall be stacked on top of the geotextiles.

The Contractor shall ensure that geotextile is not exposed to direct sunlight for
more than the number of days written in the geotextile CE certificate in

AECOM Ref: 60583667/SPEC01 Page 12 of 15 11 July 2019



AMCO CP6 Year 1 — Scour Protection Works Specification

accordance with EN13253:2000 Annex B, or a maximum of one day if not
tested.

On sloping surfaces, the geotextile shall be laid with its longitudinal axis down
the slope. The geotexiile shall be installed in the positions and to the lines and
levels described on the Drawings. Folds shall be avoided to obtain the best
contact between the geotextile and the material beneath to be filtered. Material
that may be in contact with the geotextile shall not have protrusions which are
likely to damage the geotextile during installation or in service. Construction
plant shall not operate directly on the geotextile.

Overlapping widths between adjacent sheets/rolls shall be a minimum of 600mm
or greater to meet manufacturer’s requirements.

The stitching of adjacent sheets in accordance with the manufacturer's
instructions may be permitted as an alternative to overlapping, subject to
approval by the Project Manager of detailed proposals submitted by the
Contractor.

Armour stone shall be placed on the geotextile from the bottom to the top of the
slope. The Contractor shall avoid moving stones directly over and in contact with
the geotextile during placement.

The Contractor shall suitably protect temporarily exposed geotextile at the edges
of construction during the course of the Works.
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Table 4.1
Geotextile to be Type HPS8 by Geofabrics Ltd

Physical Properties for the following characteristics to be as shown in
Geofabrics Ltd product datasheet for HPS8.

Polymer type: Virgin polypropylene fibre containing 1% carbon black by
weight.
Geotextile type: Needle punched non-woven fabric manufactured from
mechanically entangled staple fibre.
Approved test Units | Typical Allowable
method Mean tolerance to 95%
value confidence limits
Thickness @ 2kPa: EN ISO 9863-1: 2005 mm 58
Mechanical Properties:
Static puncture strength (CBR) EN ISO 12236 kN 8
Push-through displacement EN ISO 12236 mm 65
Tensile strength EN ISO 10319 kN/m 45
Tensile elongation ENISO 10319 % 80
Cone drop perforation hole BS EN 13433 mm 2
diameter
Filtration Properties:
Water flow normal to the plane of ENI1SO 11058 I/sim® 45
the geotextile @50mm head
Characteristic opening size: 90% ENISO 12956 pm 70
finer [Ogp)
* Indicates property not used for quality control as part of harmonised testing within EN 13253
Durability (according to annex B: EN 13253):
Resistance to weathering (UV) @ EN 12224 Retained Strength >90%
50MJ/m2 radiant exposure
Resistance to Oxidation (100 EN 12225 Retained Strength >90%
years) after 112 days
Microbiological Resistance EN 12225 Retained Strength No Loss
Resistance to liquids EN 14030 Retained Strength No Loss

* Durability test data can be supplied by the manufacturer — fest frequency must not exceed 3 years.
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SECTION 5 - MASONRY REPAIRS

5.001 Masonry Repairs

The masonry repairs shall be undertaken as shown on the Drawings to
Network Rail standards.

Masonry Repairs includes works to masonry and other repairs detailed on the
Drawings.

All masonry repairs shall be undertaken in accordance with Network Rail
Technical User Manual NR/CIV/SD/TUM/101, Rev B dated May 2006 and the
Network Rail Standard Drawings contained within the manual.
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