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1. HIGHWAY DETAILS

11

Type of highway

Over:  Bexhill to Hastings Link Road (BHLR) which is a single carriageway 2-lane rural all
purpose road. 12.0m carriageway with 1.2m verge on the north side and 1.2m
verge on the south side.

Under: N/A

1.2 Permitted traffic speed .
Over. 60 mph
Under: N/A

1.3 Existing restrictions
None.

2, SITE DETAILS

241 Obstacles crossed
The bridge crosses Watermill Stream which flows from north to south. The channel width,
measured between the tops of opposing banks is approximately 8.80m at its widest point below
the footprint of the structure.

3. PROPOSED STRUCTURE

31 Description of structure
The structure is a single span underbridge carrying BHLR over Watermill Stream. The deck
consists of inverted prestressed concrete T-beams with concrete infill. The deck is integral with
reinforced concrete abutment walls supported on a piled foundation. The reinforced concrete
wingwalls are set generally parallel to the mainline alignment.
The parapet stringcourse will be cast in situ reinforced concrete.
The OS grid reference for the structure is 575323E, 110635N.
An environmental noise barrier is attached to the outside of the parapet stringcourse along the
north edge of the structure. A separate Category 0 technical approval submission covers the
environmental barriers generally although framing and fixings specific to this structure will be
designed as part of the bridge structure submission.

3.2 Structural type
The structure is a single span integral bridge designed as a frame-type integral bridge in
accordance with BA 42/96.
Wingwalls consist of a mixture of short sections cantilevering from the rear of the abutment and
free-standing cantilever walls.

3.3 Foundation type
Reinforced CFA concrete piled foundation.

3.4 Span arrangements

Clear square span.............. 12.8 m Skewangle ..........ccoc... 28 degrees
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Clear skew span ................ 14.514 m

3.5 Articulation arrangements
The structure is an integral bridge which does not require deck articulation or movement joints.
BD33/94 Type 2 (Asphaltic plug) joints are proposed at the approach embankment/deck

interfaces.

Thermal movement of the bridge deck is resisted by passive earth pressure behind the abutment
wall and rotational stiffness of the end supports.

3.6 Types of road restraint systems
The proposed road restraint system requirement has been confirmed by a RRRAP assessment.
A metal N2/W4 vehicle parapet 1000mm high with mesh infill will be provided to comply with the
requirements of TD19/086.
An environmental barrier is fixed behind the parapet system on the north side.
3.7 Proposed arrangements for maintenance and inspection
3.741 Traffic management
Close inspection or maintenance of the deck soffit over the waterway and the outer
faces of the environmental barrier will require an underbridge unit and hence a single
lane closure of the link road will be necessary.

3.7.2 Access

Over the waterway, the deck soffit can be accessed by underbridge unit from the
carriageway above (with removal of environmental barrier).

A minimum 2.0 wide clearance to top of bank will be provided in front of the abutments.
1.5m minimum clear headroom is provided from the maintenance platform level to the
precast beam soffit.

Inspection and maintenance of the remaining deck soffit, abutments and wing walls
can be carried out from ground level using a platform or ladder to reach upper levels.

Foundations will not be visible or accessible for inspection.

3.8.1 Materials and finishes

Concrete Element Limiting Exposure Class
C48/60 Prestressed T beams XD1
C40/50 Infill deck slab

Top XC3

Cantilever soffit XD3
Parapet plinths XD3

C32/40 Ahutment, exposed face below deck XD1
Abutment, wingwalls exposed side faces  XD3
Abutment, wingwalls buried DCA1
C32/40 CFA Piles DC-3z. Note A
Note A ACEC class is AC-3z in natural ground therefore Design Chemical Class for pile

design will be DC-3z. Refer to Geotechnical Summary Sheet for detail.
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3.8.2

3.9

3.10

3.1

Reinforcement All reinforcement to be grade 500B or 500C deformed bars to
BS 4449:2005

Parapets and environmental Painted (HA Type IV), galvanised steel.

barrier framing

Backfill to abutments and Fill material to structures to he Class 6N or 6P in accordance

retaining walls with DoT Specification for Highway Works.

Concrete Finishes

Deck soffit ie PC beam soffits F5

Surfaces to receive U4

waterproofing

Top of parapet plinth u3

Sides of parapet plinth F3

Abutment F2

Wingwalls (exposed vertical) F6 (grooved patterned profile finish)
Buried formed surfaces F1

Buried unformed surfaces U1

Protection

The top deck surface will be protected with a proprietary spray applied bridge deck waterproofing
system to SHW C| 2003.

All accessible concrete surfaces greater than 150mm below finished ground level to receive
waterproofing to below ground concrete surfaces in accordance with the SHW Cl 2004.

Sustainability issues

Conventional construction materials are proposed and therefore no significant sustainability issues
are foreseen.

Risks and hazards considered

Standard construction methods are anticipated with normally associated risks and hazards. A
design hazard log and risk assessment process is active for the scheme.

Estimated cost of proposed structure together with other structural forms considered and
the reasons for their rejection including comparative whole-life costs with dates of
estimates.
The relative advantages, disadvantages and costs of various structural forms are discussed and
appraised in Owen Williams reports No. 262701/012 ‘BHLR Structures Options Report'.
Proposed arrangements for construction
31411  Traffic management

N/A
311.2 Service diversions

N/A

3.11.3 Interface with existing structures

NIA
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4. DESIGN CRITERIA

4.1 Live loading , Headroom

4.1.1

4.1.4

Loading relating to normal traffic under AW regulations and C&U regulations
Full HA loading in accordance with BD 37/01

Loading relating to General Order traffic under STGO regulations

37.5 units of HB loading on any one noticnal lane only in accordance with BD 37/01
Footway or footbridge live loading

Verge loading in accordance with BD 37/01

Loading relating to Special Order Traffic, provision for exceptional abnormal loads
or indivisible loads, including location of vehicle track on deck cross-section

N/A

Any special loading not covered above

Approach embankments founded on soft ground will be subjected to advance works
surcharging andfor ground treatment eg piled platform, band drains or controlled
modulus column installation, in advance of structural piling. Any residual lateral load or
negative skin friction effects resulting from approach embankment loadings will be
assessed and included in the design loadings for the bridge piled foundations.

Heavy or high load route requirements and arrangements being made to preserve
the route, including any provision for future heavier loads or future widening.

N/A
Minimum headroom provided

The minimum headroom below bridge beams and concrete infill shall not be less than
1.5m after allowing for deflections arising from dead load, live load and settlement.

In addition, the soffit level of the deck shall be at a level greater than or equal to the
100 year flood level +20% flood flow plus 600mm freeboard.

Authorities consulted and any special conditions required

Authority Consulted Special Requirement

1: British Telecom 1x90mm PVC duct required over
structure.

2. EDF Energy 1x150mm duct required over structure.

3: ESCC Planning Planning Condition number 5. Bridge

abutments are to be set back 2m from top
of waterway channel banks to facilitate
green corridor and soft bank solution.

4. ESCC 1.5m minimum maintenance headroom to
underside of structure.

5. Environment Agency 600mm freeboard to be provided above
water level during 100yr return period
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4.2

4.3

4.4

flood + 20% flood flow.
List of relevant documents from the TAS
See Appendix A
421 Additional relevant standards

BS 8500; Part 1; 2006  Concrete; Complementary British Standard to BS EN 206-1;
Method of specifying and guidance for the specifier

BS 8500; Part 2; 2006  Concrete; Complementary British Standard to BS EN 206-1;
Specification for constituent materials and concrete

CHE Memorandum The Impregnation of Reinforced and Prestressed Concrete
227/08 Highway Structures Using Hydrophobic Pore Lining
Impregnants

Proposed Departures from Standards given in 4.2 and 4.2.1

None

Proposed methods for dealing with aspects not covered by Standards in 4.2 and 4.2.1

N/A

5. STRUCTURAL ANALYSIS

5.1

Methods of analysis proposed for superstructure, substructure and foundations

The structure will be analysed in accordance with the recommendations given in PCA publication
‘Integral abutments for prestressed beam bridges’ by B.A Nicholson.

For the construction phase, the distribution of bending moments and shear forces in the deck will be
determined by use of a simply supported line beam analysis.

For in service effects the deck analysis will be split into two stages. Firstly a grillage analysis will be
undertaken assuming pinned supports at the abutments. The analysis will determine the maximum
sagging moments in the deck, shear force distribution and vertical reactions. Transverse thermal
and shrinkage effects will be considered in the design and appropriate measures taken to allow for
these effects.

Secondly, a portal frame analysis of the deck and abutment stem walls will be undertaken, making
allowance for the deck being monolithic with its supports and modelling soil structure interaction.
The analysis will make allowance for the restraint to shrinkage and creep due to continuity over the
supports. The analysis will return the maximum hogging moments in the deck and evaluate the
rotation to be applied to the pile heads in the piled foundation design.

Load effects envelopes will be determined for the prestressed concrete beams which will be
designed to Class 1 and Class 2 conditions.

Abutment stem walls will be designed for load effects determined from the portal frame analysis.
Retaining walls will be analysed by hand calculation.

Piled foundations will be analysed using appropriate industry standard software, considering a
single representative pile and taking account of soil structure interaction effects including the lateral

movements and rotational effects induced by deck load effects. Pile spacing is such that pile group
effects are not considered to be appropriate.
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Additional lateral loading on piles arising from potential approach embankment settlement will be
analysed and added to pile loads arising from the deck and abutment analyses.

5.2 Description and diagram of idealised structure to be used for analysis.

Refer to Appendix D for diagram of idealised structure(s).

5.3 Assumptions intended for calculation of structural element stiffness

Element stiffness for concrete members will be determined in accordance with BS5400; Part 4;
1890; Clause 4.4 using full elastic uncracked member cross sections ignoring the presence of
reinforcement.

5.4 Proposed earth pressure coefficients ( ki, ko, or k, ) to be used in the design of earth
retaining elements

Earth pressure coefficients used in the calculation of lateral earth pressures at the rear of a full-
height frame integral abutment will be calculated in accordance with the requirements and
recommendations contained in BA 42/96 ‘The Design of Integral Bridges’. The earth pressure
coefficients used in the calculation of the ‘K" and ‘at rest' earth pressures at the rear of the
abutment shall be based on upper bound 6N granular backfill properties of density = 22kN/m®,
maximum @' = 45°, K, = 0.6 and Kp = 12.6 when considering adverse effects.

The earth pressure coefficients used in the calculation of the earth pressures at the rear of the
cantilever wingwalls will be based on the guidance presented in “Integral Abutments for
Prestressed Beam Bridges” by BA Nicholson 1998.

For the analysis of the free standing earth retaining wingwalls a representative peak angle of

friction of 35° will be used, for which k, = 0.27; k, = 3.69 and ko = 0.43 (calculated in accordance
with BD 30/87). k, will be used for stability calculations and kg for structural element design.

6. GEOTECHNICAL CONDITIONS

6.1 Acceptance of recommendations of Section 8 of the Geotechnical Report to be used in
the design and reasons for any proposed changes.

Section 2 of the Geotechnical Report has not been completed at this stage.

6.2 Geotechnical Report Highway Structure Summary Information (Form C)
A draft Geotechnical Report Highway Structure Summary sheet based on the information
available in Part 1 of the Geotechnical Report is attached in Appendix C. A full Geotechnical
Report Highway Structure Summary sheet and extracts from the completed Geotechnical
Report Section 2 will be produced following development of the Geotechnical Report.

6.3 Differential settlement to be allowed for in the design of the structure.
The structure is founded on piles extending to the Ashdown Formation. A maximum differential
settlement of 10mm between abutments will be considered.

6.4 If the Geotechnical Report is not yet available, state when the results are expected and
list the sources of information used to justify the preliminary choice of foundations.
The preliminary choice of foundation is discussed in the draft Geotechnical Report Highway

Structure Summary sheet contained in Appendix C. Part 2 of the Geotechnical Report,
including Section 2 Highway Structures, is expected to be completed in Phase 2 of the project.
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7. CHECKING
71 Proposed category of structure
Category 2 in accordance with BD2/05
7.2 If Category 3, name of proposed Independent checkers.
N/A
7.3 Erection proposals or temporary works for which an independent check will be
required, listing parts of the structure affected with reasons for recommending an

independent check.

N/A

8. DRAWINGS AND DOCUMENTS
81 List of drawings and documents accompanying the submission.
Appendix A List of relevant documents from TAS dated February 2009
Appendix B Drawing No Title
B1297000-PH2/1600.06a/9091 S09 Watermill Stream Underbridge
AIP General Arrangement
Appendix C Geotechnical Information Draft Geotechnical Report Highway

Structure Summary Sheet.
Appendix D Idealised Structure
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9 THE ABOVE IS SUBMITTED FOR ACCEPTANCE

9.1 Submission by designer

Name: P Blackie
Position: Structures team leader, Jacobs
Engineering Qualifications: BEng (Hons), CEng MICE

pate 244 [\ L
9.2 Endorsement by contractor
Signed

NBIBS 1o svrenresinssasesimnne ssion iy wioih ibass ins

POSHION: i icmvamammaser i dmsrsmssaives , Hochtief Vinci Joint Venture

Date:

10, THE ABOVE IS REJECTED/AGREED SUBJECT TO THE AMENDMENTS AND
CONDITIONS SHOWN BELOW.

Engineering qualifications..................ooo.

DG s e R e T s R R

B | (T
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Appendix A List of Relevant Documents

Schedule of Design Documents Relating to Highway Bridges and Structures; February 2009

British Standards
BS 5400 Steel concrete and composite bridges
Part 1; 1988 General Statement (see BD 1)
Part 2; 1978 Specification for loads (see BD 1)
Part 4; 1990 CP for design of concrete bridges (see BD 2)
Part-5-1979 GP-fordesign-of compesite-bridges-(see-BD-16)
BS 5930; 1999 Site Investigations
BS 6031; 1981 Earthworks
BS 8002; 1994 Earth retaining structures
BS 8004; 1986 Foundations
BS EN 1317-1-1998; Road Terminology and general criteria for test methods
Restraint Systems — Part 1
BS EN 1317-2-1998; Road Performance classes, impact test acceptance criteria and test methods for
Restraint Systems — Part 2 safety barriers

RestraintSystems—Rart 3 crash-cushions
DD ENV 1317-4-2002; Road Terminals and transitions
Restraint Systems — Part 4

BS EN 443882005 Road trafi : it T
Miscellaneous

{forfulllist of other-Netwerk-Rail-Standardsrefer to RSSB-Railway-Safely-and-Standards-Board)
Simplified Tables-of ExternalLoads-on-Buried-Pipelines-{-1986-
TraffisManagementAct2004
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The Manual of Contract Documents for Highway Works (MCDHW)

Volume 1:Specification for Highway Works 1998, including amendments to November 2007

Volume 2: Notes for Guidance on the Specification for Highway Works 1998, including amendments to
November 2007
Volume 3: Highway Construction Details 1991, including amendments to May 2007

The Design Manual for Roads and Bridges (DVMRB)

Bridges and Structures ( BA Series ) Reproduced on following pages
Bridges and Structures ( BD Series ) Reproduced on following pages
Bridges and Structures, Technical Memoranda ( BE Series ) Reproduced on following pages

Traffic Engineering and Control, Standards ( TD Series )

TD 9/93 Road layout and geometry. Highway link design

TD 19/06 Requirement of Road Restraint Systems & correction No. 1
TD 27/05 Cross Sections and headroom

TD 36/03 Subways-forpedestrians-and-cyslists-layout-and-dimensions

Highways, Advice Notes ( HA Series )

HA-59/92 Mitigating-Against Effects-on-Badgers

HA 65/94 Design Guide for Environmental Barriers

HA 66/95 Environmental barriers Technical Requirements

HA-80/99 Nature Conservation-Advicein-Relationto-Bats

HASHOL Nature-Gonservation-Management-Advice-in-Relation-to-Dermice

Highways, Standards (HD Series )

HD 22/08 Managing Geotechnical Risk
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BA-9/84

BAA6/97

BA9/85
BA 24/87

BA 26/94
BA 28/92

BA-30/94

BA-40/03
BA 41/98
BA 42/96
BA-43/94
BA-44/98
BA 47/99
BA-50/83

BA-54/95
BA-52/94
BA-53/84
BA-B4/04
BA-65/06

BA-56/08
BA 57/01
BA-58/04
BA 59/94
BA-61/66
BAG7/08
BABBIO7
BAE2O3

ADVICE NOTES - BRIDGES AND STRUCTURES (BA SERIES)
The Use of BS 5400: Part-10-1980Code-of Practicefor-Fatigue
AmendmentNo—4

The-Assessment-of Highway-Bridges-and-Structures:
ArmendmentNo-1
Amendment-blo-2

Early Thermal Cracking of Concrete
Amendment No. 1

Expansion Joints for Use in Highway Bridge Decks

Evaluation of Maintenance Costs in Comparing Alternative Designs for Highway
Structures

Strengthening-of Concrete Highway-Struetures-Using Externally-Bonded Plates

Fechnical-Reguirementsforthe-Assessment-and-Strengthening-Programme-for
Highway-Strustires

Fhe Useof Permanent-Formweork
Priority-Ranking-of Existing-Parapets

' ¢ Roinf LG Halfioi
Tack Weldi ¢ Boinforsineg B

The Design and Appearance of Bridges

The Design of Integral Bridges [Incorporating Amendment No. 1 dated May 2003]
S hening—Repai Monitorine-of Post—tensi o Bridae Decl
Assessmentof Concrete Highway-Bridge-and-Structures

Waterproofing and Surfacing Concrete Bridge Decks

Fhe-Assessmentof SteelHighway-Bridges-and-Structures

Design for Durability
Pesign-of-Bridges-and-Conerete-Strustures-with-External-Unbonded-Prestressing
Design of Highway Bridges for Hydraulic Action

The Assessment-of-Compesite-Highway-Bridges

Enclosure-of- Bridges

Crib-Retaining-\Walls

Maintenance-of Road-Funnels
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BA74/08
BA-80/69
BA-82{00
BA-83/02
BA 84/02
BA 85/04
BA 86//08
BA-87404
BA-88404
BA 92/07
BA-03/09

BD 2/05
Bb-7/04
Bb-9/84
Bb0/97
Bb-12/04

Bb-13/06
BD 15/92

Bbdgmn

Bb-20/02
BBt
BD 24/92
Bb-2786
BD 28/87

Bb26/04
BD 30/87
Bb-34/04
BD 33/94
Bb-34/00

BR-25108
BD 36/92

BD 37/01

ADVICE NOTES - BRIDGES AND STRUCTURES (BA SERIES)

Assessment-of- Scour-at-Highway-Bridges

Use of RockBolts

Formation-of-Continuily-Joints-in-Bridgo-Doeks
Cathedis-ProtestionforUse-in-Reinforced Concrete Highway-Structures
Use of Stainless Steel Reinforcement in Highway Structures

Coatings for Concrete Highway Structures & Ancillary Structures
Advice-Notes-on-the-Non-Destructive Testing-of Highway-Structures
Management-of Corrugated-Steel Buried-Structures

Management-of- Buried-Cenerete-Box-Structures

The Use of Recycled Concrete Aggregates in Structural Concrete

StruscturalAssessment-of Bridges-with-Deck Hinges

STANDARDS - BRIDGES AND STRUCTURES (BD SERIES)
Technical Approval of Highway Structures
Weathering-SteeHorHighway-Structures
Implementation-of BS-5400:-Par40:1980Code-of Practice for Fatigue
Design-ef-Highway-Structures-in-Areas-of Mining-Subsidence
Design-of-Corrugated-Steel Buried Structures-with-Spans-Greaterthan 0.9 Metres-and
up-to-8.0 Metres

General Principles for the Design and Construction of Bridges. Use of BS 5400: Part

Design of Concrete Bridges. Use of BS 5400: Part 4: 1990
Materials-forthe-Repairef Ceoncrete-Highway-Strustures

Early Thermal Cracking of Concrete
Amendment No. 1

Desian Criteriafor £ ;
Backfilled Retaining Walls and Bridge Abutments

Fhe Besigr-of-Buried-Concrete Box-and Portal Frame-Structures
Expansion Joints for Use in Highway Bridge Decks

Fechnical-Requirementsforthe-Assessment-and-Strengthening-Programme-for-Highway
Strasturas
it Scl for Pai | SirilarP o Boalings

Evaluation of Maintenance Costs in Comparing Alternative Designs for Highway
Structures

Loads for Highway Bridges
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Bb-42/00
BD-43/03

Bb-44/96
BD 45/93
Bb-4s8/02

BD 47/99
BB-48/83
BB-46/04
BD-60/02

BB-65408
Bb-53/95
BB-54/93
Bb-58/06
BD 57/01
Bb-58/94

BE-80/04
Bb-&4/6
BD 62/07
BD 63/07
Bb-e&/o7
BE-67/86
Bb-68/97
BBYD63

BD 74/00
Bb-78/09
Bb+06/08
Bb-s4/02
BB-82/00
Bb-84/02

Bb-85/08
BB-86/07

Bb-80s

STANDARDS - BRIDGES AND STRUCTURES (BD SERIES)
Reinforced-Clay-Brickwork-Retaining- Walls-of Pocket Type-and-Grouted-Gavity-type
Design-of Embedded-Retaining- Walls-and-Bridge-Abutments
The-lmpregnation-of Reinforced-and-Prestressed-Concrete-Highway-Strustures-using
Hydrophobic-Pore-Lining-lmpregnants
The-Assessment-of-Concrete Highway-Bridges-and-Structures
Identification Marking of Highway Structures
TechnicalRequirementsfor-the-Assessment-and-Strengthening-Programme-for Highway
Structures{Stage-2-Medern-Shor-Span-Bridges]

Waterproofing and Surfacing of Concrete Bridge Decks
The-Assessment-and-Strengthening-of Highway Bridge-Supports
SRR S I o Eff Brid
. : . incp o forHigl
Structures-Stage-3—Long-Span-Bridges
Portal Santi Sicns/Si Santies
Inspection-and Recerds-for Read-Tunnels
Post-tensioned-Concrete-BridgesPrioritisation-of Special Inspestions
The Assessment-of Steel Highway-Bridges-and-Strustures
Design for Durability
The-Design-of Concrete-Highway-Bridges-and-Structures-with- External-and-Unbonded
; arof Hil Bridans for Vehicle. Collisi l
Desi i Bridaes for ehicle-Collision |
The / (. o Hi Brid
As Built, Operational and Maintenance Records for Highway Structures
Inspection of Highway Structures
Desian.Criteriafor Collision P E
Enclesure-of Bridges

Foundations

Design-ofRead Tunnels

The-Management-of sub-Standard-Highway-Structures

Use-of Compressive Membrane-Action-in-Bridge Decks

Desi ¢ Buried Rigid Pipes

Strengthening-of Concrete Bridge-Supperis-Vehicle-lmpact Using-Fibre-Reinforced
Polymers

Strengthening-Highway-Structures Using-Externally Bonded-Fibre-Reinforeed Polymer
The-Assessrentof Highway Bridges-and-Structures-For The Effects-of Special-Types
General Order {STGO)-and-Spesial- Order(SO)- \Vehicles

Mai Bainti o
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BB-90/05

BD-85/07

BE3

AN-H7/08 Rev-1
1AN-116/08
1AN-104/07
TAN-9707

IAN 96/07r1

AN 95/07

HAN-9HO7
IAN 70/06
IAN 69/05
IAN 48/03

{AN 47/02
IAN 41/02
AN 05/96

1AN-04/88
1AN-03/98

STANDARDS - BRIDGES AND STRUCTURES (BD SERIES)
Fhe Conscrvation-of-Highway-Structures
I inf M Arch Bid
Desi  Minor.S
Freatment-of Existing-Structures-on-Highway-widening-Schemes

TECHNICAL MEMORANDA - BRIDGES (BE SERIES)
Fatigue-Risk-in-Bailey-Bridges
ShearKey-Deeks-AmendmentNo—4-to-Annex
Rules for the-Design-and-Use-of-Freyssinet Concrete Hinges-in-Highway-Structures

Bepardmental-Standard-{nterim}
Meternay-Sign/Sighal-Gantries

INTERIM ADVICE NOTES (IAN)
Certification-of-combined-kerb-and-drainage-products
N : b ; |
TheAnel ¢ Rein ontand Eixinas.in Hard .
Assessmentand-upgrading-ofexisting-parapets
Guidance on implementing Results of Research on Bridge Deck Waterproofing

Revised Guidance Regarding the Use of BS8500(20086) For the Design and
Construction of Structures Using Concrete

fuapioilios ol s e i f “Darticularly at Risk”
Implementation of New Reinforcement Standards
Design for Maintenance

Measures To Minimise The Risk of Sulphate Attack (Including Thaumasite) - New
Construction and Structures Under Construction

PostTensioned-Grouted-Ductconerete-Bridges
European Cement Standards

BD 24/92 The Design of Concrete Highway Bridges and Structures. Use of BS 5400:
Part 4:1990

BB-44/956-The-Assessment-of Concrete Highway Bridges-and-Structures
BA-50/93 Post Tensioned concrete-Bridges
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Appendix B Drawings

Drawing No Title

B1297000-PH2/1600.06a/9091 S09 Watermill Stream Underbridge
AlP General Arrangement
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Appendix C Geotechnical Information
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BEXHILL TO HASTINGS LINK ROAD
GEOTECHICAL SUMMARY INFORMATION

STRUCTURE NAME CHAINAGE and OS Grid Reference
S09 - Watermill Stream Ch 3150 08S: 575323E, 110635N
Underbridge

Rev : 1 DESIGN LIFE: 120 years
SOILS/GEOLOGY RELEVANT EXPLORATORY HOLES:

BH10 (May Gurney, 2006)
BH130, BH131, BH132 (URS Investigation, 2009)

Strata Typical depths

Alluvium 3.08t0-8.42m OD

Ashdown Formation below -8.42 mOD

PREVIOUS GROUND Agricultural land and floodplain
HISTORY

CONTAMINATED GROUND RISK ASSESSMENT No
REQUIRED

GROUNDWATER

In BH10 groundwater was encountered initially at 1.70m OD (1.78m bgl) within the Alluvium
layer. A second groundwater strike was encountered at level -4.42m OD (7.9m hgl). Third
groundwater strike encountered confined groundwater at the top of Ashdown Formation at level
-6.82m OD (10.3m bgl) and rose to 1.48m OD (2.0m bgl) in 20 minutes.

Groundwater was encountered in BH130 at level 2.64m OD (0.7m bgl) and rose to 2.84m OD
(0.50m bgl). In BH131 groundwater was encountered at -7.41m OD (10.50m bgl) at the top of
Ashdown Formation. It rose to -6.21m OD (9.30m bgl) in 20 minutes. Monitoring carried out
during March 2010 in BH130 showed groundwater reading at 2.26m bgl.

In BH132 groundwater was encountered initially at level 2.08m OD (1.0m bgl). A second
groundwater strike was encountered at level -5.62m OD (8.70m bgl) and rose to -2.92m OD
(6.0m bgl) in 20 minutes. Both the two strikes were within the Alluvium layer.

Allowing for seasonal fluctuations, the preliminary design groundwater level is assumed to be at
the ground level.

EARTH PRESSURE VALUE Ky* K,* Kp*
See Section 5.4 of the AIP

TYPE OF Pile foundation
FOUNDATION

Doc. Ref: B1297000-PH2/1600.06a/0009 Revision 0 August 2012
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BEARING N/A
CAPACITY
Structure Founding Eg\ljg]ding Footing Allowable Bearing Pressure (kN/m2)
Element Stratum (m OD) Size
PILE DESIGN
Structure Founding | Toe Pile dia Pile length | Pile working Load (kN)
Element Stratum Level (m) (m)
(m OD)
East and West | Ashdown |-22.52 0.9 23.5 1600
Abutment Formation

Note: Pile lengths and toe levels are approximate.
Pile type: Bored / CFA
Criteria for selecting pile toe level: Pile Capacity

Allowance for negative skin friction within design: Yes

SETTLEMENT

Differential settlement to be allowed for between adjacent supports: 10mm

Differential settlement to be allowed between structure and approach embankment: 20mm
(within 10 metres of the interface between structures and approach embankments)

CHEMICAL ANALYSIS

Buried Concrete classification:

The results of chemical tests on soil samples taken within the rural areas indicate pH values
ranging between 3.8 to 9.4 and sulfates (2:1 Water Extract) values of between 10 to 900mg/I.
The recommended Design Sulfate and Concrete Classification based on BRE Special Digest 1
(2005) are DS-2 and AC-3z respectively.

NOTES

Doc. Ref: B1297000-PH2/1600.06a/0009 Revision 0 August 2012
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1. The ground sequence at the site is Top Soil, Alluvium and Ashdown Formation. The
Alluvium encountered is peaty in nature.

2. The low shear strength of the Alluvium layer prevents the use of this layer as a bearing
stratum due to the risk of excessive settlements and failure. The maximum thickness of
Alluvium is 11.5m. The load from the structure should be transferred to the competent stiff to
very stiff /very weak to weak interbedded Ashdown Formation. Pile foundations are
recommended.

3. Groundwater behaviour indicates presence of confined aquifer. This factor should be
considered during construction.

Doc. Ref: B1297000-PH2/1600.06a/0009 Revision 0 August 2012



Style: BEXHILL BOREHOLE LOG  File: JADEDFORD-JOBS\EAST SUSSEX COUNTY COUNCRMBIZST2T BEXHILL TO HASTINGS LINK ROAD\TECHNICALWFACTUAL REPORT DATA\GINT\BEXHILL - HASTINGS URS ALLGPJ  Priniad: 14/00/2000 12:26:10

URS Corporation Lid Home Lane Dedford MKAD 1TS Telephons: 01234 340041 www.URSCom.com

Contract No: 49325727 m
Project:  Bexhill - Hastings Link Road Record of Borehole
Client: East Sussex County Council BH130
SAMPLES & In situ TESTS v STRATA
Type/ SPT/U4 © Reduced Depth 5‘;:?
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION 2§
(mOD) ness) 5 ESX
Fe o] Soft. reddish brown fine slightly sandy silty CLAY, Fi lets. Z
s o1 _f-:_,_x—,-__' U%P%Oll{.&; own fine slightly sandy silty ne roollets /’/
and e =— (130
0.4 02 il Soft, light reddjsh brown silty CLAY with 1 sized pockets of grey slight /
Q 284 |—x—]| 050 orang;gmétt]edlsday. FineSIrcl;yonets. (\‘.'II\;I i
i B v B e oA Tty CLAY vith f ts of brick /
264 T——1azn i nd :
= T="=] oS oroumdad b fo Tbdlim it Sand 1s fino ) - / /
e G |
1== Y ight WWed sligh CLAY.
| ] T TR /
120 Us (5-0mm) 1— 4] q (AHLIVIIM) /
A b piheagall J
1.50 BS 0 /
I -] ] /
Foa) ] /
200 u7 (7 - Unrecorded) T=7-} — /
240 D8 N=0 oo [0 3 2 Am byl %
! o legriiagedl pongy at 2.4m bgl.
250 | &19 {1000x0:0) J— =] | Very saft to saft, (spongy at 2.4m bal), pseuda fibrous dark brawn grey to light /
Ay — %rﬁx orange brown mollled slighlly $andy, slightly gravelly, slight ty sil
il Y. Sand Is fine. Gravel Is sub-rounded fine to medium flint,
T — - 1 At5.5m bgl very soft 1o soft, thinly laminated (1-2mm) dark grey to dark brown
— —9| black slightly Peaty silty CLAY. Dark brown black laminations are of pseudo
3.00 Ut (6 - Unrecorded) =] - ?mmﬁ;l ¢ matenal. /
350 D12 [=—=—]
B13 'F,—-__-—!L /
Az 1 é
= ] %
=] %
fig ]
5.00 uts (14 - Unrecorded) A5 o s %
r— 3
2= %
5.50 D16 N=4 [ —]| AL5.5m bal ftto soft thinly laminated (1-2mm) dark grey to dark /
SPTI7 (10N HAHI) == ’ brla.m-blggd(vseiirghsfﬁ' pga?y?sill'yl%a‘r}jlgzridt}rmwr?—ggd? lan%'i'ﬁgugnsaare of
B18 | i | pseudo-fibrousorganic matenial. /
6.00 uie (15 - Unrecorded) = —] . %
= _
650 D20 =48 -;—-—T 650 v ft to soft, brownish Ily slight! Ity CLAY, Gravel i /
- Mg to soft, i i :
821 oK O A i o B Sandstong and sisiona, () T " /
[ (ALLUVIUM) /
[ — x—| /
7.00 u22 (30 - Unrecorded) e . /
) bt il
730 | D23 N=5 - -~ ¥ adium d ] ish br I bangular f /
¥ SPT24 moﬂrzm o0 | Loose to medium dense yellow orangish brown angular to subangular fine to /
i ( 040 coarse sandstone GRAVEL and ﬁne%o coarse silty claysy SAND. (V) /
Boring Progress and Water Observations Chisellin Water Added GENERAL
g
T Hole [ cas'g [Cas'g|Water | Rose | Time [Sealed Time REMARKS
Date |Time| popiy | Depth | Dia |Depth [ to |(mins)| (m) || Fo™ [ T |phmmy Fom [ TO Jioer
1 ing to 15m bgl.
09/01/09(08.30| 0.70 0.70 0.50 20 ﬁﬁ&?&@ﬁkeﬁﬁﬂg doublo
Du.r?ng logging no visual or olfactory
evidence of contamination.
Grou ler encountered at 0.7m
Zone of vueatherinq interpreted from
from Sd)lnks el al. 1993: m; H\fb);
va); (Ilic): (llib); (1l1a); (Ilb}; (lla);
Logged by: Equipment: Location: Ground Level: | Date: VLB Scale:
T Cable Percussion Rig - Dando 2000 575304.8 E 3.34 09/01/2009 Start | 1:40.0
CAB
3 Contractor: mAQOD 12/01/2009 End
s,;f:;f‘ Southern Testing Laboratories Ltd 1106454 N Sheet 10f3




Style: BEXHILL BOREHOLE LOG  File: JABEDFORD-JOBSIEAST SUSSEX COUNTY COUNCILMEI25T27 BEXHILL TO HASTINGS LINK ROADTECHNICAL\FACTUAL REPORT DATAGINTBEXHILL = HASTINGS URS ALLGP)  Printed: 14/00:2000 12-20:20

URS Corporation Lid Home Lane Dedford MK40 1TS Telsphona: 01234 340041 www.URSCom.com

Contract No: 49325727

URS

Project:  Bexhill - Hastings Link Road Record of Borehole
Client: East Sussex County Council BH130
SAMPLES & In situ TESTS 5 STRATA
Tﬁpe’ Sg’ TIU4 © Reduce Depth b 2
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION 789
(mOD) ness) S E 8
1o %) 1 (ASHDOWN BEDS) %
124 24 y /
/
8.00 SPT26 N=13 oo 7]
(1R273/30304) Qo4 /
10 0
[65724 /
516 120 - P4] 850
8.50 827 : : :
Medium d , yellow br bangular fine, slightly silty, slightly sand /
GRAI%L g? :gnggl%, smo?\% an %ﬂd]s?gnes,lganms%s ln.r]rnytga coa){'se. /
1 9.5m bgl gravel becoming fine to coarse (predominantly fine to medium). /
g gl e oy g et g, |
-1 8 I ra ravel.
Gravel 10 day maufi?or ayo.fso. Subanggfar sandstone me recogered. /
41 (ASHDOWN BEDS) /
9.50 B23 ] &g}grg é’g eﬁéﬁéﬁmgﬁ aﬁgfl al?. coarse (predominantly fine to medium). é
10.50 B29 At 10.5m IIncreasIg? clay content and predominantly fine graded gravel. /
Gravel to clay matrix of 50/50. Subangular sandstone eTecovered. /
Very sliff, yellowish olive brown fine sandy silty CLAY and angular lo /
| subangular fine to medium lithorelics/gravel of sandstone and siltstone. V)
(ASHDOWN BEDS) /
1150 | D30 N=44 %
SPT31 (5/5/8111/12/13) . /
B3z /
Vi Liff, light lightly ¢l , slightl dy SILT and b I
| B R |
(ASHDOWN BEDS) /
12.50 D33 %
B34 /
1300 | sPT3s N=59 “ /
(810/8/14/18/19) i /
150 D3 Very sliff, thinly laminated ish 2-3mm) light 1 ligh /
837 ) 1 a%’ﬁé?sru B0 1316 ApUlar fn6 10 Mo SO achay e Sinegnt
5 Light grey laminations are fine silty sand. Occasional Had\(’ staining/ black
1 déposits along discontinuities. At 14.5m bgl laminated grey (2mm To 8mm)
3 light grey (1mm). (IV - ll)
- (ASHDOWN BEDS) /
X0
4 X
oX X /
X x
/
14.50 sgﬁg ww'"éf%gqﬁ) _xox & J Laminated grey (2mm to 8mm) and light grey (1mm) at 14.5 m bgl. /
o xm b i /
xox " A
x L /A
Boring Progress and Water Observations Chiselling Water Added GENERAL
] Hole | Cas'g [Cas'g| Water | Rose | Time |Sealed Time REMARKS
Date |Time| penth | Depth | Dia Depth| to [(mins)| (m) || F®™ | T |hhemmy| From | To el
12/01/09]08.00| 10. 150. i 150m| ing to 15m bal.
9, | 1sasal 50 || 400 gé'%%?aﬁﬁ'é?tgken DR doutle
D loggi visual or olfact
evidence of contamination. "
Gr?undwater encountered at 0.7m
Zone of weathering interpreted from
from Spinks et al. 1993: (V); (IVb);
Va); d}!lc): (1lib); (ilia), (I%); (("a):
l:l%gsed by: Equipment: Location: Ground Level: | Date: VLT Scale:
Cheched by: Cable Percussion Rig - Dando 2000 575304.8 E 3.34 09/01/2009 Start | 1:40.0
CAB
- Contractor: mAOD 12/01/2009 End
S[;f:;ts‘ Southern Testing Laboratories Ltd 110645.4 N Sheet2of 3




Contract No: 49325727

URS

Style: BEXHILL BORTHOLE LOG  Fils: JADEDFORD-JOBS\EAST SUSSEX COUNTY COUNCILMOAZSTIT DEXHILL TO HASTINGS LINK ROADITECHNICALFACTUAL REPORT DATAGINTIBEXHILL - HASTINGS URS ALLGP)S  Printed: 14002000 122021

URS Corporntion Lid Home Lane Badford M40 1T Talaphona: 01234 340041 www.URSCom.com

Project:  Bexhill - Hastings Link Road Record of Borehole
Client: East Sussex County Council BH130
SAMPLES & In situ TESTS 5 STRATA
Typel SPT/U4 © Reduce Depth ¥
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION x
(mOD) ness) B b
'x°x * b ) {/
-X xc# b - /
1550 | B41 Flox ™ ] /
X x
X0 X
4 X E /
oX X
1600 | SPT42 N=>100 A S Weak, Tight grey sTighlly sandy SILTSTONE. Recovered as angular 1o /
DI3 | (2507511007 5m-14) exx subangular iu,n?:o’éobueyﬁraded silistone gravel. Possioiy very dosely Lo /
201X X %1 4510 closely disconlinuity bedded (If). 7
(ASHOOWN BEDS)
End of Borehole at 16.30m
Boring Progress and Water Observations Chiselling Water Added GENERAL
g
Hole [ Cas'g [Cas'g|Water| Rose | Time |Sealed Time REMARKS
Date |Time| popth | Depth | Dia | Depth [ to | (mins)| (m) || Fo™ | T© |nhmmy From | TO oz
12/01/09]12.00| 16.30 | 150.00| 15 | 1.00 16.00 | 16.30 | 00:45 ejf;%gga ?&'2?5@31 3% double
igh
‘E’)’ﬁﬁné Iogg*ing no visual or olfactory
evidence of contamination.
Grou ter encountered at 0.7m
one of weamerinq Interpreted from
from Sd)lnks et al. 1993: {Vf Vb);
[Va); (llic); (llib); (llla); (llb); (la);
Logged by: Equipment: Localion: Ground Level: | Date: @R Scale:
T Cable Percussion Rig - Dando 2000 575304.8 E 3.34 09/01/2009 Start | 1:40.0
CAB
- Contractor: mAQD 12/01/2009 End
S{;,a:f' Southern Testing Laboratories Ltd 110645.4 N Sheet3of 3
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Contract No: 49325727

Project: Bexhill - Hastings Link Road Record of Borehole
Client: East Sussex County Council BH131
SAMPLES & In situ TESTS 5 STRATA
Type/ SPT/U4 ® Reduced Depth b?
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION 5
(mOD) ness) S E B
[l Soft dark brown sandy CLAY with frequent rootlels. Sands are fine. 7
=== | (TOPSOILALLUVIUN) /
030 D1 - /
=== (1.00)
0.50 D2 = 4 Rootlets becoming less frequent below 0.5m bgl. /
- . %
1.00 D3 BB Firm brown and light g motlled shghui[ sandy CLAY, wilh rare rootlels and /
¥ il | orange/brown sand palches. Sands are
1.20 U4 (4 - Unrecorded) "_."'"_.". (ALLUVIUM) %
1.70 D5 13 -__E:‘: 1 Vi ft, sligh CLAY fr fi f fi /
. il , slight t ith tfine t 1
s 1] i ﬁgrrgusso 8| ia ly peaty with frequent fine to coarse fragmenls of firm /
200 uz (6 - Unrecorded) ’ ‘f_"—:— o RHNERD /
i—!_ - 1 /
) i nsa [— —1 28 _ _ /
50 sg% i m,r\;.-\gr i) - i ¥§rrgu ssoﬂ. gre:yrnrmm. slightly peaty CLAY, with rare, fine fragments of firm, /
il [ 1 (atuviumy /
3.00 uti (8- Unrecorded) ) Pl i %
| i - /
3.50 gg = 1 Becoming more peaty below 3.5m bgl, with coarser wood fragments. /
] ] /
4.00 ut4 (12 Unrecorded) T— N /
ey /
=l
440 | D15 N=2 B s Very soft, dark brown/black peaty CLAY, wilh occasional fine fo medi /
4,50 sgns (1400110110} I— ] | frggr;ymsgnls of spongy, ps%udé’fﬁtfryous organic magar o edum /
27 (ALLUVIUM) /
=4 /
5.00 uia (16 - Unrecorded) 1= —] il /
] /
5.50 D19 )| il | Becoming dark grey/brown below 5.5m bgl, with less frequent fragments of /
820 — —| organic matler, /
W | —— |2 - %
== /
650 | D22 N=5 Al =—=1-84 ark greybrown shigh CLAY, vith rare, fing s of /
22| i R .
B24 | 0 | (ALLUVIUM) /
= - %
| 750 | uzs =) (290 /4
Boring Progress and Water Observations Chiselling Water Added GENERAL
] Hole | Cas'g |Cas'g| Water | Rose | Time |Sealed Time REMARKS
Date | Time| pepth | Depth | Dia | Depth | to | (ming)| (m) || Fo™ | T Juhommy From | To |
150mm c.a&@flu 16.5m bgl
No visual or or,¥ ce of
?Onmq"%m identilied thfoughou
Groundwater struck at 10.5m
Zone of wealhennq mlerprezed rom
(II‘O;II(S (nks et al

Logged by: Equipment: Location: Ground Level: | Date: Scale:

= 5 Cable Percussion Rig - Dando 2000 575327.7 E 3.09 14/01/2009 Start | 1:40.0
CAB

'URS Corporation Lid Home Lane Dedford MK40 173 Talephone: 01234 340047 www. URSCam.com

- Contractor: mAOD 15/01/2009 End
Es' Southern Testing Laboratories Ltd 110647.4 N Sheet 1 of 3
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URS Corporation Lid Home Lane Dediord MKAD 1TS Talephone: 01234 340041 www. URSCom.com

Conlract No: 49325727

URS

Project:  Bexhill - Hastings Link Road Record of Borehole
Client: East Sussex County Council BH131
SAMPLES & In situ TESTS 5 STRATA
Type/ SPT/U4 & Reduced Depth 5
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION S
. (mOD)| | ness) ;
8.00 27 (24 - Unrecorded) s s /
- — =
e e /
- — 4 /
8.50 D28 =6 S o Soft, with extremely closely spaced disconlinuities, motlled grey and /
SPT29 (2721211721) T——] brovn/orange CLA , wilh )rrargaup to 5mm lithorelics of angular to sub-angular /
B30 Eleprig KIUDSTONE, Lithorélics are randomly orientated.
T - (ALLUVIUM) %
g-‘ég gg; T (200) 7 Lithorelics of mudstone becoming more frequent below 9.4m bgl. %
' B33 oo o . %
1050 | U N=18 i 241 = 11050 ] Medium d Torown, slightly d dy GRAVEL, Sand %
o35 (v2u156) it 1 %ela'i‘d'rﬂ ‘5? CarSh el ara fing to medium and angular to sub-rounded. /
. 3 im
B37 '°¢£>?3< 1 Pogrwyecovery from 11.0 - 11,5m bgl) /
1452, (1.00) | (ASHDOWN BEDS) /
o= 0"_]
107 B /
el /
-8 41 | 9—@“3 1150 | /
11.50 B38 Py o8 | Medium dense, grey/brown, slighlly sandy GRAVEL, Sands are coarse,
o -°-0 s gravels are fine fo medium and angular to sub-rounded.
196 °4 | (ASHDOWN BEDS) /
o, "+ 0
g a..o. _0
140 9 4 . /
-00.:.00. ]
Kol /
1o 500 /
12.50 B39 104 24 1 (Poor recovery from 12.5 - 13.0m bgl) /
°0- o0 /
19679 /
-991 % %4] 1300
1300 | D40 Aol ST, thickly laminated, medium brown CLAY. /
(ASHDOWN BEDS) /
(1.00) 1 /
13.50 U (6 - Unrecorded) /
13.80 D42 Rare grey/brown sill parlings present along fissures from 13.8m bgl. %
-10.91 1400
14.00 B43 1iff, with extr ced discontinuilies, blue/grey slightly sil /
R e et g e /
1 recovery, Interpreled from drillers log)
(ASHDOWN BEDS) /
(1.00) 1 /
119 1500 /
1500 | SPT44 N=58 Very sliff, with extremely closely spaced discontinuities, slightly silty A
Boring Progress and Water Observations Chiselling Water Added GENERAL
Hole | Cas'g |Cas'g| Water | Rose | Time |Sealed Time REMARKS
Date | Time| popty | Depth | Dia |Depth | to |(mins)| (m) || Fo™ | T |mhemm) Fom | TO s
14/01/09[ 15,00 10.50 | 9.00 | 150 | 10.50 | .30 | 20 h%owga a?aosrl ;&16-5;;““&!'3&09 of
contamination Ider?lwied throughout
the borehole.
Groundwater struck at 10.5m b?l.
one of weathering interpreted from
Sninks et al. 1993: (V); (IV);
(DR (IR0
Logged by: Equipment: Location: Ground Level: | Date: Scale:
el Cable Percussion Rig - Dando 2000 575327.7 E 3.09 14101/2009 Start | 1:40.0
CAB_ Contractor; mAOD 15/01/2009 End
%,a:}'ts' Southern Testing Laboratories Ltd 110647.4 N Sheet2of 3




Style: DEXHILL BORCHOLE LOG _ File: JABEDFORD-ICBIEAST SUSSEX COUNTY COUNCILMOA2ETZT BEXHILL TO HASTINGS LINK ROADITCCHMICALWAGTUAL REPORT DATA\GINT\BEXHILL - HASTINGS URS ALLGPJ  Prinfed: 14/00:2000 12:20:30

UR'S Corporation Lid Home Lane Dediond MIK40 1TS Talsphone: 01234 340041 www,URSCom.com

Contract No: 49325727

Project:

Bexhill - Hastings Link Road

URS

Record of Borehole

BH131

Client: East Sussex County Councill
SAMPLES & In situ TESTS 5 STRATA
Type/ SPT/U4 © Reduced Depth ope=|
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION E BE
(mOD) ness) E
BI5 (TRIZ0TT0TZITE] T == ] own CLAY, with occasional lithorelics of fine to medium, angular to 7
— x| sub—angu!ar MUDSTONE, /
Il o 1 (Poor quality sample recovered)
Py (ASHDOWN BEDS) /
'F__'_:—_ 1 /
= fogpelt el
e /
16.00 B46 _}-: ] | silt partings not present from 16.0m bgl. /
£ /
4y = - /
1650 | SPT47 N=66 ALt 1680 Very stiff, with extremely closely spaced discontinuities, blue/grey CLAY, with /
(8/9712114/16/24) 1 rargypamngs of light grey sill. e ' L /
| (ASHDOWN BEDS) /
17.00 wi ] /
w2
B48 . %
1800 | SPT49 N=>100 =141 1800 V had with extremely closely spaced discontinuities, grey/brown %
2 o (=] I
D50 | (2575mnv-100/7 5min-+F) 1511 1820 ré £ Recove ggasan&f um to coarse, sub-angu ar mudstone %
gray
(ASHDOWN BEDS)
End of Borehole at 18.20m
Boring Progress and Water Observations Chiselling Water Added GENERAL
; Hole | Cas'g [Cas'g| Water | Rose | Time |Sealed Time REMARKS
Date | Time| pepth | Depth | Dia | Depth [ to | (mins)| (m) || O™ | T |mhommy] From | To |l
18.00 18.20 00:40 g‘SO‘l;Inmacam to 16. 5m‘mb§111c’e @
g Q
1820 18.20 | 00:15 con!a?‘nlrrl}e(a)t[ion Ider?%ed Ihroughout
Groundwater struck at 10.5m
Zone of wealhennq fmerpre!ed om
mS nks et al. 1993: (V); (IV)
("l) (1y;
Logged by: Equipment: Localion: Ground Level: | Date: Scale:
Cheadby Cable Percussion Rig - Dando 2000 575327.7 E 3.09 14/01/2009 Start | 1:40.0
CAB
: Contractor: mAOD 15/01/2009 End
%,a:f' Southern Testing Laboratories Ltd 110647.4 N Sheet 3 of 3




Style: BEXHILL BOREHOLE LOG  File: JADEDFORD-JOBS\CAST SUSSEX COUNTY COUNCRMDIZST2T BEXHILL TO HASTINGS LINK ROADITECHNICALWACTUAL REPORT DATAGINT\BIDCHILL « HASTINGS URS ALLGPJ  Prinied: 14/00/2000 12-20:37

URS Corporation Lid Home Lane Dedford MK40 1TS Talaphona: 01234 340041 www.URSCom.com

Contract No: 49325727

Project:

Bexhill - Hastings Link Road

URS

Record of Borehole

BH132

Client: East Sussex County Council
SAMPLES & In situ TESTS STRATA
8
Typel SPT/U4 @ Reduced Depth 'g‘cr
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION 5
4
(mOD)| _ | ness) ‘ ’ _ 2 E
G ks f_‘::x_j S‘:%b géa;;k fl{Iedt.ﬂsh brown slightly sandy silty CLAY. Sand is fine. Occasional //
0.30 D1 o u /
288 = a50
0.50 %522 i (gl npl Stiff light grey motlled dark and orange brown CLAY. Occasional rootlets. (V) /
] (ALLUVIUM) /
A /
= 00 /
1.00 cs3 = = — /
D3 el cie
1.20 u4 (3 - Unrecorded) :_.':_: %
1 1, /
%] '::_:: ggg ﬁfﬁ%‘éﬁmy dark grey brown slightly peaty CLAY. Plant remains are /
1,70 gg ] :“-3;— — (ALLUVIUM) /
T . %
250 P7 _:_"’I_’_:: %
P %
18— Z
) %
00 [ —1 400 /
4.00 D8 gk Klbr tled CLAY, with f X, /
- e e |
P10 :_.,\l-'___: (ALLUVIUM) /
XgE) 1 %
5.00 D1t J—_L:- | Fragments of organic matter becoming fina from 5.0m bgl. %
fr— — /
5.50 P12 :'::j i /
& o /
' e I Z
a4 12— g5 /
6.50 D13 gl Very soft dark grey slightly peaty CLAY. Organic matter is amorphous and /
P14 s plastlc. (V)
- — | (ALLUVIUM) /
r| - %
Ko plly //é
Boring Progress and Water Observations Chiselling Water Added GENERAL
: Hole | Cas'g [Cas'g| Water | Rose | Time |Sealed Time REMARKS
Date | Time| popih | Depth | Dia |Depth | to |(mins)| (m) || F™ | TO |mhmmy From | To |
16/01/09|15.30| 1.00 0.00 1.00 0.90 20 0.00 1.20 01:00 Eﬁ%m?_?acn?psllgg tfk;?'l-tsjg}r?ggldouble
welght
Uil lonrgnasteuor dacoy
Zone of weathering interpreted from
from Spinks et al. 1993: (V); (IV);
(1imy: (k).
Logged by: Equipment: Location: Ground Level: | Date: Scale:
a3t Cable Percussion Rig - Dando 2000 575352.5 E 3.08 16/01/2009 Start | 1:40.0
GAB _ Contractor: mAOD 20/01/2009 End
S,;f:r‘f' Southern Testing Laboratories Ltd 110614.0N Sheet 1 0f 3




Style: BEXHILL BOREHOLE LOG  File: JABEDFORD-JOBS\CAST SUSSEX COUNTY COUNCILWO225T2T DEXHILL TO HASTINGS LINK ROADITECHMCALFACTUAL REPORT DATAGINTIDEXHILL - HASTINGS URS ALL.GPJ  Printed: 14/00/2000 1222038

URS Corporation Lid Home Lane Bediord MK40 1TS Talephone: 01234 340041 www, URSCom.com

Contract No: 49325727

URS

Project:  Bexhill - Hastings Link Road Record of Borehole
Client: East Sussex County Council BH132
SAMPLES & In situ TESTS 5 STRATA
Type/ SPT/U4 & Reduced Depth :
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION §
(mOD) ness)
it Rl ] 7
8.00 o1 ‘:—'_T " Becoming less peaty from 8.0m bgl; clay becoming slightly firmer. %
8.30 D17 %
‘ 562 ’ /
= ] asr?g L%?gbkrim .sl(ie;ﬂly gravelly, very sandy CLAY. Sand is fine. Gravels are %
1 (altuvium)
g Bia Gravels becoming coarser and more frequent below 9.0m bgl (poor recovery). %
1000 | 819 S Greyjbr elly fi edium SAND Gravel %
X , t )
] O e ot et (0 roceven). Graveis are /
(ALLUVIUM) /
11.00 B20 -1 Z
1150 | sPT21 N=12 42 i 3 ; D %
(32r2n304) e R T, C T o e i T /
(ASHDOWN BEDS) /
1200 D22 — Soft 1o firm, very closely fissured, grey/brown, rarely orange/brown mottled /
823 cﬂf}\v and lithorelics of ine (up to 5mim) randomly orientated mudstone. (IV)
(ASHDOWN BEDS) %
992 /
13.00 B24 Ve%sliff. very closely fissured, bluelgrey CLAY, with occaslonal brown/orange /
moftes.
1 (ASHDOWN BEDS) %
13.50 u2s 1 %
-7 (2.00) | %
14.00 D28 At 14.0m b?! occaslonal randomly orientated, angular to subangular fine
827 | lithorelics of mudstone. Possibly becoming slightly sandy (poor quality sample
recavery). (V) /
1192 |- 1500 /
15.00 D28 N=51 Very sliff, very closely fissured, bluel/grey CLAY, wilh occasional heavy, dark %
Boring Progress and Water Observations Chiselling Water Added GENERAL
Hole | Cas'g |Cas'g| Water | Rose | Time |Sealed Time REMARKS
Date |Time Depth | Depth | Dia | Depth | to [(mins)| (m) From To (hhzmm From To 5
1 il 16. I,
19/01/09|14.30| 870 | 7.50 | 150 | 870 | 580 | 20 33;%%;?3 cn?a ggttgken ﬁgr}r%g M bl
Du.r?ng Iog_oring no visual or olfactory
evidence of contamination.
Zone of weathering interpreted from
from Spinks et al. 1993: (V); (IV);
Iy, (i),
Logged by: Equipment: Location: Ground Level: | Date: Scale:
e Cable Percussion Rig - Dando 2000 575352.5 E 3.08 16/01/2009 Start | 1:40.0
CAB ;
_ Contractor: mAOD 20/01/2009 End
%,a:;:‘ Southern Testing Laboratories Ltd 110614.0N Sheet 2 of 3




\FACTUAL REPORT DATAGINT\BEXHILL - HASTINGS URS ALLGPJ  Printad: 14/00:2000 1222030

Style: BEXHILL BOREHOLE LOG  Fila: JABEDFORDJOBRS\EAST SUSSEX COUNTY COUNCILW0AZST2T BEXHILL TO HASTINGS LINK ROA

Contract

No: 49325727

URS

Project:  Bexhill - Hastings Link Road Record of Borehole
Client: East Sussex County Council BH132
SAMPLES & In situ TESTS . STRATA
Typel SPT/U4 © Reduce Depth :
Depth | No. (Blows) = | Level |Legend| (Thick- DESCRIPTION %Eg
SPTZ9 [EEZARTARTE KAL) (mOD) ness) _/'
¥ f fpeiiged blue mollles present along fissures.
B30 == (ASHDOWN BEDS) 7.
‘—::-—-::— (1.00) 7
429 - — -1 1600
16.00 D3t gl Very stiff, very closely fissured, bluefgrey CLAY, with occasional, tabular,
B32 J——] | sub-rounded lithorelics of mudstone {poor quality sample). (IV)
] (ASHDOWN BEDS)
16.50 u33 l':_:'—: J
16.80 D34 ::::E: 2.00) _ f\nt eliﬁfésn?(ll)al)immm"cs of mudstone becoming horizontally aligned and fine to
17.00 B35 byl
100 | D3 N=65 s | ] 1m0 Very weak, ey MUDSTONE Iniarbodded wih very T bluelorey CLAY vl %
' ‘ 0 - -
SPT37 (13/0/16/10723127) | rre%‘e\;ﬁaar@gé% to sub—rounde?! ne to meg?umvﬁgiggnia@ea é??éd Iimor:'}ics /
B3 of MUDSTONE, (ill
| (ASHDOWN BEDS) /
(200) | /
19.00 g‘;g Very rare brown motlling present from 19.0m bgl. %
1950 | SPT41 N=>70 /
(9/13120/28122/50mm/-) . /
-16.92 20.00 //f
End of Borehole at 20.00m
Boring Progress and Water Observations Chiselling Water Added GENERAL
; Hole [ Cas'g [Cas'g] Water | Rose | Time |Sealed Time REMARKS
Date |Time| ponih | Depth | Dia |Depth| to [ (mins)| (m) From [ To  fphmm) From To Drait
150mm casing to 16.5m bgl,
U1p?“samp1es taken using double
gﬂ:']gﬂg logging no visual or olfactory
evidence of contamination.
Zone of weathering Interpreted from
from Spinks et al. 1993: (V); (IV);
(1m); (nych).
Logged by: Equipment: Location: Ground Level: |Date: Scale:
Sl Cable Percussion Rig - Dando 2000 575352.5 E 3.08 16/01/2009 Start | 1:40.0
CAB .
- Contractor: mAOD 20/01/2009 End
s&fj}’f‘ Southern Testing Laboratories Ltd 110614.0 N Sheet 3 of 3

URS Corporntion L Horne Lans Dedford MIK40 173 Telephons: 01234 340041 www, URSComp.com




7 Site Borehole
/ 7 Number
MAY G u RN EY Bexhill to Haslings Link Road BH10
Boring Method Casing Diameter Ground Level (mOD)| Client Job
4 1%0mm gaged to 20.00m eun { ) - Number
Cable Percussion 3.48 East Sussex County Council
511085
Location Dates Engineer Sheet
11/04/2006-
575336.475 E 110607.335 N 12/04/2006 Owen Williams 13
Depth Casing | Water Level | Depth 3
aﬁ) Sample/ Tests | Dept ? Depth Fleld Records (mgB) (erﬁ) Description Legend| & | Instr
| G (Thicktless) S
0.00-0.50 Bi E TOPSOIL. Firm mottled orangish brown, brown, §
= light yellowish brown and light grey slightly gravelly
=  (0-60) | sandy CLAY. Gravel is angular to subrounded fine
o and medium sandstone with occasional flint and
2.88 0.60 {roots.
0.60-1.00 B2 e : - -
= Soft to firm brown, orangish brown and light grey
o sandy CLAY and rools
£ (1.10)
50 D1 =
1.60 Ui 7 blows 1.78 1.70 -
.70 D2 Seepage(1) at = Very soft dark brown, greysh brown and light
1.70m. F brown organic peaty SILT / CLAY
2.50-2.95 SPT N=0 2.50 WET | 1,0/0,0,0,0 :—_
2.50-2,.95 D3 =
2,50-3.00 B3 E (230
3.50 D4 =
3.50 uz 7 blows =
4.00 D5 Higg B 480 me soft dark brown dark grey amorphous silly
= PEAT
4.50-4.95 SPT N=2 4.50 1,0/0,1,0,1 -
4.60-4.95 D6 —
450-5.00 | B4 =
— (2.00)
5.50 D7 ;—
5.50 u3 7 blows -
- - 252 F—  6.00 ‘
: E Very soft mottled light and dark grey sandy CLAY
6.00 D9 e
E  (0.80) -
6.50-6.95 SPT N=2 6.50 WET | 1,0/0,1,0,1 F -
6.50-6.95 D10 - 5
6.50-7.00 B5 -3.32 6.80 = - TR
= Soft light gI{e and yellowish brown slightly gravelly }"7« ¥ %
7.00 D11 o sandy SILT. Gravel is angular to subangular fine = &)~
= and medium weak mudstone. 3 ‘x
= (110) el
7.50 Di2 = i -
7.50 U4 30 blows = k >
7.90 D13 Slow(2) at7.90m, | -442F  7.90 . ;
rose to 7.80m in E— Brown and grey sandy very silty angular to
20 mins. = subangular fine to coarse mudstone and sillstone
= RAVEL,
850-895 | SPTN-4 850 | 7.30 | 1,1/1,1,1.1 -
8.50-8.95 D14 =
8.50-9.00 B6 E
£ (240)
9.50-9.95 SPT N=6 9.50 770 | 1,11,1,2,2 :__
9.50-9.95 D15 -
9.50-10.00 B7 -
Remarks
Hand pit excavated to 1.20m (a%ﬁ?f&)
50mm diameter slandpipe inslalled with raised cover and fencing
PID reading adjacent to BH al 0.30m bgl = 0.3ppm
1:50 AE/AK
Figure No.
S11085.BH10

Produced by the GEOtechnical DAlabase SYstem (GEODASY) (C) all rights reserved



Site

Borehole

/ Bexhill to H Link Road i
exhill to Haslings Link Roa
MAY GURNEY ’ BH10
Boring Method Casi i 1 Ground Level (mOD)| Clien Job
g Met as q%t?manTga%Eed to 20.00m ( Rl Number
Cable Percussion 3.48 East Sussex County Council
511085
Location Dates Engineer Sheet
11/04/2006-
575336.475 E 110607.335 N 12/04/2006 Owen Williams 213
Deplh asing | Water Level Depth 5
(erﬁ) Sample / Tests % pﬂ? Depth Field Records (méﬁ) (8rﬁ) Description Legend| 5 | Instr
m) (m) (Thickness) =
E (240)
-6.82 |- 10.30
e ot fnassel(% gioh%ﬂiam, o Brown light grey and dark grey moderalely strong
10.50-10.95| D17 20 mins. F MUDSTONE. Recovered as a sandy angular to
10.50-10.95| SPT N=4 10.50 220 | 1,1/1,1,1,1 = (0.90) subangular fine to coarse mudstone GRAVEL
10.50-11.00| B8 =
a2 1120 —— .
11.20 D18 = SHiff light grey slightly sandy CLAY
11.50 us 100 blows =5
11.50-11.95| B9 E
= (230)
12,60-12.95| SPT N=26 12.50 3.50 | 2,2/5,56,10 :__
12.50-12.95| D19 -
12.560-13.00| B10 .
13.50 D20 -10.02 :__ 13.50 Siiff to very stiff grey sandy CLAY
13.50 Us 100 blows 5
14.50-14.95| SPT N=40 14.50 6.60 | 3,5/7,10,11,12 =
14.50-14.95| D21 F
14.50-15.00f B1i1 E
15.50 D22 £ (4.00)
15.50 uz 100 blows -
15.50-15.95| Bi2 =
16.50-16.95[ SPT N=39 16.50 6.60 | 1,4/6,9,12,12 :__
16.50-16.50| D23 -
16.50-17.00| B13 E
17.30 D24 -
-14.02— 1750 T
|ZB0-tags| SRlouign (1768 | Gen | S1EideRdd = Very weak SILTSTONE. Recovered asasandy  [:333iis
17.50 us 100 blows o SILT XxxRER
17.60-17.95| Bi14 E CxmEERR
17.50-17.95| D25 F gt
- e
18.50-18.69| SPT 25125  |18.50 | 6.00 | 23,250 e EERER
50/60 E (050
18.50-18.95| D26 £ (250)
18.50-19.00| B15 Sl Feen
o T
E Mget et
19.60 D27 = tin
19.50 us 100 blows = REEExx
19.50-19.95| Bi6 = PR
20.00-20.22 SPT 50/70 20.00 6.00 | 9,16/50 1652 E— 2000 ixmEnRE
Remarks Scale ogged
(approx) Evgg
1:50 AE/AK
Flgure No.
S11085.BH10

Produced by the GEOlechnical DAtabase SYstem (GEODASY) (C) all rights reserved



4 Site Borehole
/ Bexhill to Hastings Link Road Humber
exhill to Hastings Link Roal
MAY GURNEY ’ BH10
Boring Method Casi i ter round Level (mOD)| Client Job
g ) as q%t?marwgased to 20.00m e N?lmber
Cable Percussion 3.48 East Sussex County Council S
085
Location ales Engineer Sheet
11/04/2006-
575336.475 E 110607.335 N 12/04/2006 Owen Williams 3/3
Df,ﬁth asing | Water Level Deplh g
) Sample / Tests %e ﬂ‘(i] Depth Field Records mr‘SB rﬁ Descriplion Legend| & | Instr
E | ) lmab) (Thl(?krzess) P gend 2
20.00 D28 E
20.00-20.45| D29 =
Remarks
Scale ogged
(approx) bvgg
1:50 AE/AK
Figure No.
S11085.BH10

Produced by the GEOlechnical DAlabase SYstem (GEODASY) (C) all rights reserved




Bexhill to Hastings Link Road

Approval in Principle

S09 Watermill Stream Underbridge

Appendix D Idealised Structure

Step 1 Simply supported line beam analysis

Determine dead and superimposed dead bending moment and shear force distributions.
0.508m width beam

REEERERERRRENENRENRERRRRERNRRRREREREN

{

15.114m

1

|

~ Infill concrete superimposed

RS

dead load

~

Prestreésed beam dead load

Doc. Ref: B1297000-PH2/1600.06a/0009 Revision 0

August 2012



509 Watermill Stream Underbridge

Bexhill to Hastings Link Road

Approval in Principle

Step 2: Grillage analysis of deck

Determine live loading combinations 1 and 3 maximum sagging moment
Determine live loading combinations 1 and 3 shear force distributions

Determine vertical deck design load for piles

wyls'sh weee,

ﬂ///////////////////a

///////////////////
/ﬁ.///////////////////
NN N N N O N N O N N W N W Y
YO O O WV O W OO W
AN N AN AR X R K N N R N 8 % 8 N X
NN N N N OO N N O O O A
NN N N N N N O O O O . W . Y
RN NN N OO N N N O O N N N Y
Ak N N AR AN AR K N R X VK"K N §
./ﬁ///////////////////
RN N O NN NN N N N O O O N ¥
./////////////////////
R Y Y Y O V.
OO . O O O " W O O .
AN N N NN NN N N N W N NN
A A B R KR Rk BRORR RN N RN A
RN NN N N NN N N O O N N
NN N N N N N . ¥

St b e Ko R X R B R % h N R R Y RV R
A X R X N K R R NN TR N NN N § X
AN NN NN NN RN N N RTR SRR NN
Lo % AR A A N R RN NS NN X

AN N A N N N NN NN N N N NN N
A S X X R AN X N XN XD ER S NR VN

Jﬂ///////////////////

14.732m (30 preslressed beams at 0.508m cenlres)

=

o PINNED END SUPPORT

August 2012

Doc. Ref: B1297000-PH2/1600.06a/00092 Revision 0



Bexhill to Hastings Link Road S509 Watermill Stream Underbridge
Approval in Principle

Step 3: Soil structure interaction analysis

o  0.508m width of deck
o Apply combination 3 live loads to deck and passive earth pressures to abutments
o  Determine hogging moments at beam ends
o  Determine bending moments for pile design
e  Determine bending moment and shear force distribution in abutment stem walls
Comb. 3 loads
RN EEREREERE R RN NAREE AR
K:
\ A\
15.714m
Pinned supporl

at underside of pilecap level

Doc. Ref: B1297000-PH2/1600.062/0009 Revision 0 August 2012



Bexhill to Hastings Link Road 509 Watermill Stream Underbridge
Approval in Principle

Step 4: Pile design

o  Abutment movement and rotation applied to pileheads

Applied rotation

Applied lateral from abutment

abutment displacement

Doc. Ref. B1297000-PH2/1600.06a/0002 Revision 0 August 2012



