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(c} JacobsGIBB Lid accepts no responsibility for any loss or damage incurred by the Client or for any conflict of JacobsGIBB Lid's interests arising out of the Client's
release of this report to the Third Party
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Structure EBD/761 (VAR 830)

Bridge EBD/761 currently fails on jack arch details The existing archive sketch states that the jack
arch thickness is 6"

Jacobs have reviewed the site ievels and trail pit results The trial pit uncovered & concrete backing
to the jack arch, the concrete was not broken out so the jack arch extrados was not located The
thickness of the jack arch and concrete was calculated as 177mm (6 97”) by a closed levelling
circuit

The arch barrel thickness (including concrete fill above) is deemed to be compliant if it is greater
than 220mm in accordance with the approved pro forma for empirical assessment for jack arches

Therefore the jack arch and concrete thickness at EBD 761 is non compliant
Two options are available to progress the assessment result
1 Carry out another Sl to determine the thickness of the jack arch by coring and check the

thickness in a number of locations to ensure a representative thickness is obtained (Cost is likely
to be £3000 -£4000 but would still need a tie-bar installation scheme)

2 Implement a structural backing and tie-bar scheme to strengthen the bridge to BE4 loading
{Cost is likely to be approx £25,000)

A Subsidiary of Jacobs Engineering Group Inc.
Registered Office Jacobs House, London Road Reading, Berkshire, RG6 1BL, UK
Registered in England and Wales No 2387707
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1 General Description and Structural Details

1.1 Location

Structure EBD/761 is located on the Ellan to Bodam disused railway line at a Grid
Reference of NJ992319 The structure is named Ackmakoy and carries a public
road

1.2 Construction type

The structure is a single span cast iron jack arch The deck comprises of 6 No
longitudinal girders with fransverse spanning brick jack arches The abutments
wingwalls and pilaster are constructed from masonry, the parapet is of metallic
construction.

EBD-761/Jul-04 1-1
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Existing Information Search

2.1 Information Used to Form Assessment

The following documents were provided by BRB (Residuary) Ltd
Historical bridge assessment report

Visual and detailed examination reports

2.2  Ground Investigation/ Sl Results

An inspection pit was excavated on the bridge deck in the east verge

The excavation determined the depth and composition of the fill and the condition
and level of the top flange of the internal girder

See appendix E for the site investigation results

2.3 Existing Drawings
Existing sketches were provided

2.4 Services Search

A comprehensive search of existing services has been carried out in the vicinity of
the bridge This involved contacting the Statutory Undertakers who may own plant

in the area

Full details of all the organisations contacted and their responses can he found in

Appendix F

Unfortunately responses from Scofttish Water were not obtained at this stage

EBD-761/Jul-G4
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Structure Condition

31 External Girders

The external girders are generally in good condition, however, a complete loss of
paint system is apparent over the bottom flange The majority of the paint system is
still intact over the web and top flange The bottom flange shows minor corrosion
with a section loss of up to Tmm in thickness The web, web stiffeners and top
flange are all in good condition with no section loss.

3.2 Internal Girders

The internal girders have only their bottom flanges visible, these are generally in
good condition with only minor corrosion (approximately 1mm loss of thickness
section) There is a complete loss of paint system over the bottom flanges and the
girders are slightly damp with leaching apparent

3.3 Jack arches

The structure comprises 5 jack arch bays The arches are generally in good
condition with no major open joints or spalling A transverse fracture can be found
near the south abutment in the west external bay, the fracture is approximately 0 5m
fong and is open to a width of approximately 5mm  The fracture indicates that the
external girder is moving outwards slightly and thus spreading the arch

3.4 Tie Bars

The structure comprises of three lines of tie bars The bars are situated
approximately 100mm above the bottom flange level The bars are generally either
severely corroded or completely missing in all the bays

3.5 Abutments
3.5.1 North Abutment

The north abutment is constructed of masonry and is found to be in good condition
with no open joints or spalling Three joints have purposely been left open at ground
level. These joints are 30mm wide and up to 1 5m in depth The wall is generally
dry apart from the north east side which is slightly damp )

3.5.2 South Abutment

The south abutment is also in good condition with no open joints or spalling Again
three joints are open at ground [evel to the same width and depth of the north
abutment Joint fractures are apparent under each external girder indicating lateral
movement of the external girders due to the lack of horizontal restraint The
fractures are open to approximately 10mm and are approximately 2m long

The south abutment has pins inserted horizontally behind and beneath the external
girder, their purpose is unknown

EBD-761/Jul-04 3-1
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3.6 Wingwalls
3.6.1 North West Wingwall

The north west wingwall is in good condition with minor open joints and no
vegetation growth over the face

3.6.2 North East Wingwall

The north east wingwall is in good condition, no open joints or spalling and no
vegetation growth over the face

3.6.3 South East Wingwall

The south east wingwall is generally in good condition with minor open joints The
wall has minor vegetation growth over its face.

3.6.4 South West Wingwall

The south west wingwall is aiso in good condition with minor open joints The wall
has minor vegetation growth over its face

3.7 Parapets

Both inside and outside faces of the parapets are in good condition but are found to
have a complete loss of paint system The four pilasters are also in good condition
with their coping stones in place  Wooden fencing is located adjacent to each
pilaster, this has collapsed to the east side of the bridge, the west side has been
recently replaced.

3.8 Carriageway

The bridge carries a public road, which is found to be in good condition with no
surface fractures, two verges are also located on either side of the road

3.9 Formation
The old disused railway formation has now been grassed over and is generally clear

from vegetation To the east and west of the bridge the formation is in a steep sided
cutting ‘

EBD-761/Jul-04 3-2
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Appendix A - Photographs
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EBD-761/Jul-04

Broken fence adjacent to south east pilaster
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3 West Elevation
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4 East Edge Girder
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Jack Arches

Edge jack arch bay and broken tie bars

EBD-761/Jul-04
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South Abutment

North Abutment

EBD-761/Jul-04
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North West Wingwall

South East Wingwall
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South West Win
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gwall

North East Wingwall
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in east verge

Trial

13

Trial pit reinstatement

14
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Appendix B - Form AA

EBD-761/Jul-04



BRB (Residuary) Limited Group Standard
FORM ‘AA’ (BRIDGES) GC/TP0356

Appendix 4
ELR/ Bridge No EBD 761 (VAR9/830) issue: 1

Revision B (Nov 2000)

APPROVAL IN PRINCIPLE FOR ASSESSMENT

Bridge/Line Name Auchmacoy bridge
ELR/Bridge No. EBD/761
Brief Description of Existing Bridge:
(a) Span Arrangement

Single square span of 4 540
(b) Superstructure Type

Cast iron girder overbridge with transverse spanning brick jack arches and metallic
parapet

(cy Substructure Type
Large coursed masonry abutments and wingwalls

(d} Details of any Special Features
Internal and edge beams are of different section

Assessment Criferia

(a) Loadings and Speed
Dead loads and section sizes shall be determined from site measurements and
existing drawings Vehicle loading obtained from and applied in accordance with BE4
Standard BE4 loading representative of 24 ton vehicles will be assessed

(o} Codes to be used

BE4 “The assessment of construction and use vehicles" Ministry of Transport, 1967
With Amendments to 1968

(c) Proposed Method of Structural Analysis
BE4/1967 will be used for the assessment

The longitudinal girders will be treated as simply supported and assessed in
accordance with BE4 Part Il Section 3

The jack arches and associated ties shall be assessed using an empirical assessment
of brick, masonry and concrete jack aches and associated ties This method is a
departure from standard and is outlined by RPL in the VAR-671 BE4 Assessment
letter dated 16 October 2001

Measured dimensions taken from the site investigation and existing drawings are to be
used in the BE4 calculations

(d} Details of any Special Requirements



BRB (Residuary) Limited Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix 4
ELR/ Bridge No . EBD 761 (VAR9/830) Issue 1

Revision B (Nov 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

None

Senior Civii Engineer’'s Comments

Proposed Category for independent Check .
Superstructure £
Substructure L
Name Of Checker Suggested if Cat 2 Or 3

Category 1

The above assessment, with amendments shown, i

Signed

Title —t -~

Date 16 /¢ /ot
Category 2 and 3

The above assessment, with amendments shown, is approved in principle

Signed
Title
Date

Signed
Title
Date
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Appendix C - Summary of BE4 Results and Recommendations

Summary of calculations

The internal and external girders were assessed to BE4 and they were found fo
PASS the assessment

Considering an empirical assessment of the edge beams and transverse ties, a 24
ton gross vehicle weight capacity has been found if new (or extra) tie rods are
installed and the barrel thickness is made compliant

The jack arches are not compliant with the minimum arch barrel thickness stated in
the empirical assessment method

Therefore, the capacity of the structure is 24 tons if extra tie rods are installed
Recommendations
Jacobs recommends that addilional tie bars are to be placed on the structure for

additional lateral restraint The arches can be saddled with 50mm or more of
concrete to meet the minimum barrei thickness requirements

EBD-761/Jul-04
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Appendix D - Form BA and BAA
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FORM ‘BA’ (BRIDGES)

ELR/ Bridge No ...EBD 761 (VAR9/830)

GC/TP0356
Appendix 4

Issue: 1

Revision A (Feb 1993)

CERTIFICATION FOR ASSESSMENT CHECK

Assessment Group - JacobsGIBB Ltd

Bridge/Line Name — Auchmacoy Bridge

Category Of Check - 1

ELR/ Bridge No. — EBD / 761

| certify that reasonable professional skill and care have been used in the
assessment of the above structure with a view to securing that

. (1) It has been assessed in accordance with the Approval in Principle (where

appropriate) as recorded on Form AA approved on 16/06/04

(2) It has been checked for compliance with the following principal British Standards,
Codes of Practice, BRB (Residuary) Limited Technical notes and Assessment

standards

BE4 “ The assessment of construction and use vehicles” Ministry of Transport,

1967 With Amendments to 1969

List any departures from the above, and additional methods or criteria adopted, with
reference and justification for their acceptance (commenting on the results if
appropriate) .. .

Assessor
Assessment Checker

Partner Of the Firm Of
Consulting Engineers
To Whom Assessor/
Checker Is Responsible

Category 2 and 3 (Note Category 1 Check Must Also Be Signed)

{a) Assessment

Name Signature

Date

Assessor
Assessment Checker

Partner Of the Firm Of
Consulting Engineers




FORM ‘BAA’ (BRIDGES) GC/TP0356

Appendix 4
ELR/ Bridge No ...EBD 761 (VARS/830) lssue 1

Revision A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Notification of Assessment Check

Assessment Group ~ JacobsGIBB Lid

Bridge Name/Road.No. — Auchmacoy Bridge

Line Name - Ellan to Bodam Branch Line

ELR Code/Structure No. - EBD / 761

The above bridge has been assessed and checked in accordance with Standards which
are listed on the appended Form BA A summary of the results of the assessment in

terms of capacity and restrictions is as follows -

STATEMENT OF CAPACITY

24 Tons if extra tie rods are installed and the arch barrels are strengthened
Critical member/s Tie bars / jack arch barreis

Recommended Loading Restrictions

A restriction appropriate to the above is to be implemented

Description of Structural Deficiencies and Recommended Strengthening

Jacobs recommends that additional tie bars are to be placed on the structure to provide
additional lateral restraint and that the arch barrels are saddled with at least 50mm
structural concrete so they comply with the minimum thickness requirement

Date
2574 /d<1- Assessor
H7/04 Assessment Checker
tefr]o
Partner Of the Firm Of
Consuliing Engineers

This Certificate Is Accepted By

iii




FORM ‘BA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No ...EBD 761 (VAR9/830) Issue: 1
Revision® A (Feb 1993)

CERTIFICATION FOR ASSESSMENT CHECK

To Whom Assessor/
Checker Is Responsible

(b) Check

Name Signature Date
Assessor

Assessment Checker

Partner Of the Firm Of
Consulting Engineers
To Whom Assessor/
Checker Is Responsible

This Certificate Is Accepted By .. .

i
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Appendix E - Site Investigation Results

EBD-761/Jul-04



Q
% STRUCTURAL SOILS
A\

TRIAL PIT LOG

Contract Client Trialpit
No
BE4 BRIDGES - EBD/761 JACOBS TP 01
Job No Date Ground Level Co-Ordinates Sheet
36206 12.02.04 ' , 1 of 1
Samples and In-situ Tests 5 Depth
kS Deseription of Strata (Thick | Legend
Depth No |Type! Results = ness)
Topsoil T Y
L r 0.15 Fpoadil AT
- MADE GROUND Brown slightly silty very sandy angular to sub angulat fine
to coarse GRAVEL od granite and assorted voleanic tocks 0.35
[ hOccasional cobbles. A 0‘37
MADE GROUND Black bitumen seale: =]
r 0.37m - steel top flange. F
i B
!
;
- I
%
L I
Plan (Not to Scale) General Remarks
- 090 —= | EASE OF EXCAVCATION EASY
= 2 SIMILARITY OF FACES ALL SIMILAR (concrete fill noted over jack arch, concrete not
i excavated)
3 STABILITY OF FACES ALL STABLE
0 | 4 WATER NONE ENCOUNTERED
Bearmg ———mmM@M@M8M8m
A\l dirnensions in metres Method Logged Checked
Scale 1:25 Inspection pit By MD By
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Appendix F - Services Search
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“Smcenee=y  1ransco

45 Kilbirnie Street,
Glasgow G5 84D

Our Ref SC/27 01 04/AM225/51724

You Ref  36793-B220-120308B-DTI
Date 27 January 2004
_ 24 hour gas escape
Jacobs Gibb Lid number 0800 111 999
West Offices _
City Business Centre Calis will be recorded and
Station Rise may he monitored

York, YO1 6HT

Dear Sir/ Madam,

Re: Proposed Works Enquiry at: Various Locations, .

Transco acknowledges receipt of yowr notice of your intention to carry out woik at the above location
Transco will contact you prior to yourt intended start date indicated in your <ot respondence,

*We enclose an extract fiom our mains 1ecords in the location of the area covered by your proposals together with a
comprehensive list of precautions for yowr guidance This plan shows only those pipes owned by Tiansco in its role as a
Licensed Gas Transporter (GT) Gas pipes owned by other G1's and also privately owned may be present in this atea
Information with regard to such pipes should be obtained from the owneirs The information shown on this plan is given
without obligation, o1 wantanty, the accuracy thereof cannot be guatanteed Service pipes, valves, siphons, stub
connections, etc , are not shown but their piesence should be anticipated Your attention is drawn to the information and
disclaimet on these plans The information included on the enclosed plan should not be referred to beyond a period of 28
days ftom the date of issue

You will note the presence of our Low/MediunyIntermediate Pressute gas main in the proximity to yow site NOQ
mechanical excavations are to take place above o1 within 0 5 m of the Low pressure systent, 2m of the medium pressure
systern and 3meties of the intermediate pressue system You should where 1equited CONFIRM THE POSITION of
mains using HAND DUG TRIAL HOLES

A colour copy of these plans and the gas safety advice card should be passed to the senior petson on site in order to
prevent damage to Transco plant and potential direet or consequential costs to your organisation.

Safe digging praciices, in accordance with HSE publication HSG47 " Avoiding Danger from Undergiound Services", must
be used to verify and establish the actual position of mains, pipes, services and other apparatus on site before any
mechanical plant is used It is your 1esponsibility to ensure thai this information is provided to all persons {either direct

bour ot contiactors) working for you on o1 near gas appatatus In addition please follow the advice given on the gas
safety card

1t must be stressed that both ditect and conseyueniial damage to gas plant can be dangerous both for yowr employees and
the geneial public, repaiis to any such damage will incur a chaige Your works should be cartied out in such a manner that
we are able to gain access to our appaiatus throughout the duration of your operations

Should you tequire any further assistance before starting any works please contact the numbe
below

Youws faithfully, P‘CR’:C- P ..qa\oS alt aot S&-ﬂ’ {of

Gl@S in whiin Transto havt vo 05

www transco uk com
Registered in England No 2006060
Registerad Office 1-3 Strand London WC2M SEH

lncorgorated in England and Wales
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This plan shows only those pipes owned by Transco pic in its role as a Licensed Gas
Transporter (GT). Gas pipes owned by other GTs and also privately owned may be present in
this area. Information with regard to such pipes should be obtained from the owners. The
information shown on this plan is given without obligation, or warranty, the accuracy thereof
cannot be guaranteed. Service pipes, valves, syphons, stub connections, etc., are not shown
but their presence should be anticipated. No liability of any kind whatsoever is accepted by
Transco plc, its agents or servants for any error or omission. Safe digging practices, in
accordance with HS(G)47, must be used to verify and establish the actual position of mains,
pipes, services and other apparatus on site before any mechanical plant is used. It is your
responsibility to ensure that this information is provided to all persons (either direct

labour or contractors) working for you on or near gas apparatus. The information included on
this plan should not be referred to beyond a period of 28 days from the date of issue.

Desktop MAPS Version 4.0.1

Transco

Nl k)

Glasgow AL J—/,

This plan is reproduced from or based on the
OS map by Transco plc, with the sanction

of the controller of HM Stationery Office.
Crown Copyright Reserved.




T Atkins Telecoms
PO Box 290
220 Aztec West
Park Avenue
Almondsbury
BRISTOL BS32 45Y

Tel 01454 288808

Jacobs Gibb Lid Fax 0870 2403012
Email osm enquiries@atkinsglobal com
WEST OFFICES, CITY BUSINESS CENTRE
STATION RISE Our Ref  NRSWA/544/158458
YORK YourRef  36890-B220-420308B-DT1
YO1 8HT
FAO Date 23 January 2004
Dear Sirs,

New Roads and Street Works Act 1991
>2 Plant Enquiry re Highway Land only - Plant Affected

Thank you for your enquiry regarding works at PAL/3, for proposed WORKS

Cable and Wireless UK have apparatus in the vicinity of your proposed scheme We have enclosed pians
showing the approximate position of the apparatus, please note the disclaimer on the plans

telecoms

Atkins Telecoms
220 Aztec West
Park Avenue
Bristol

Avon BS32 45Y
England

Telephone +44 (0)1454 201999
Fax +44(0)1454 628795

N AR

o a s ? C) < LN S T ]
{ e O SASL2 g RECNAN & = telecoms@atkinsglobal com

www atkinsglobal com/telecamns

. ~ ‘—"
< N C o, < L..s'\(“é,/ o { & ‘}\'55:—) T

A e TeEd

with compliments

MR | DY

i i

Your s Faithfuliy,

OsSM , UK and lreland
Acting as agent for and on behalf of Cable and Wireless UK

Flease note To enable us fo process your application as quickly as possible, please ensur
and/or an Ordnance Survey Grid Reference Thank you for your co-operation
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Jucobs Gibb TETTTI TSNS g
West Dffices ESLTILA IGN | INED | R
City Busmess Centre e e
Station Rise, York i
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6 January 2004 TR e

RESPONSE TO YOUR REQUEST FOR PLANT LOCATION INFORMATION
HEALTH & SAFTEY AT WORK ACT 1974 HS (G) 47
NEW ROADS AND STREET WORKS ACT 1991 SECTION 79 (3)

AO
“ 1 Re

ar Ref 36911-5220-J203088-DT | \
| .
ocation AGB/3, AGB/S, DAS2/20, WY

END/714, EBD/761, FHB/1043 +

ELW/9 pﬁ\‘ \

lear Sir or Madam

. nonse to you notice for the above 1eference we can confirm that, at present, we do not have any apparatus at the
w onsindicated and we do not propose any work in this area in the near future

i we can be of any further assistance, please do not hesitate to contact us on 0870 130045 or fax on 01924 508939

' urs Faithfull

1tl Plant Protection

nt! endeavour to respond to your enquiries within a short timescale Please ensure that 0§
grid reference numbers and location plans are provided, along with the correct Postal
address and fax number

ntl Business Lirmite d
Registered Oliicc:

ntl House

Bartley Wood Busine sy Park
ook

Nampshire

RG 7 oUP

Registercd in
England and Wales
nuimber 3076922
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Delivering
Mapping Sere’i(géjsr &é?&g”c"ty

Inveralmond House,
200 Dunketd Road

Your reference -

i

Perth
;s : PH1 3a0
,,,,,,,,, _ GACTIONE SIGN 1 IMFO 1 BIGK § 15/12/2003
West Offices ! Ef you require further information
3
City Business Centre f inbili S b Wttt please call the District number on
Station Rise %;wwu,»v ! § o the location plen
Y01 6HT : EGBIle
Dear Sir/Madam
~ 2
FHB/1043, EBD/761 Cri &/ 70k?

In response to your enquiry of 11 DECEMBER 2003 regarding the location of electricity cables and
equipment at the above, copies of our Record Plans are enclosed

The plans show the positions and normal depths for the buried cables etc when they were installed
It must be stressed, however, that alterations to road alignments, surface levels and buildings may
have been made subsequent to the records being taken If you find plant or cables that are not
marked or are incorrectly marked, then you are required to contact us as socn as possible to give
us the opportunity to amend our records

It has not been possible to transfer our mains records onte your plan Please note that the plans
supplied are based on the location/map information supplied by yourselves and, therefore,
YOU MUST SATISFY YOURSELF THAT OUR PLANS SUPPLIED ADEQUATELY COVER THE AREA THAT YOU REQUIRE

Please note that these records only show plant owned by Scottish and Southern Energy plc There may
be other privately owned plant in the area, which is outside the control of Scottish and Southern
Energy Electric ple You should check with the Local Authority, National Grid Co , Department of
the Environment, other Regional Electricity companies etc. befere proceeding

Avoidance of DANGER from BURIED CABLES

For more information, consult the Health & Safety Executive's booklet HS{G) 47 - obtainable from
the HMS0 Guidance notes are contained in Scottish and Southern Energy's 'Watch-It' leaflet, which
sets out various do's and don'ts when digging near buried cables

I would ‘particularly draw your attention to the need to take trial holes to determine the exact
position and depth of cables to avoid the risk of injury to staff or damage to the cables

Where our Record plans indicate the presence of cables with a voltage exceeding 11,000 volts then
you are advised to contact our Local Depot section on the above telephone number
before commencing any excavations within the vicinity of these cables

Avoidance of DANGER from OVERHEAD LINES

For more information, consult the Health and Safety Guidance Note G5.6 obtainable from HMSO
Scottish and Southern Energy's 'Watch-It' leaflet outlines the precautions to be taken.

$+5 is o trading nome of Scottish Hydro-Electric Power Distribution Limited
which is a member of the Scotfish and Southern Energy Group
Registered Office: Inveralmond House 200 Dunkeld Road Perth PH1 3AQ
Registered in Scofland No 213460

www scottish-southern co uk



Delivering

our electricity
If in any doubt about the safety of working in the vicinity of overhead lines, please d&!not icley
hesitate to contact our Local Depot at the above rumber

Cable Records - Service Connections

The location of service cables to individual properties, street Llighting, traffic signs, telephone
kiosks etc installed prior to the introduction of the Electricity Supply Regulation 1988 dated
1st Octoher 1988 are not shown on the enclosed plans but details are available from our local
depot NORTH EAST DISTRICT tel 01224 287600

General Advice

a) Please ensure, where appropriate, that your CONTRACTORS have a copy of this letter and the
enclosed plan(s}

b) Please note that the cost of any repairs or claims against Scottish and Southern Energy as a
result of your works will be invoiced to you or your contractor

¢) Scottish and Southern Energy retains the right to its property, including disconnected cables
and recoverable materials

Should you require further information, please do not hesitate to contact me on the above
telephone number .

Enclosures

- Mains Record Plans ALl Voltages

- Mains Record Plans Gas

‘Watch-It' for working near O/H lines
'Watch-11" for digging near U/G cables
- Other

t
zZ =z <

5+5 is a trading name of Scottish Hydro-Electric Power Distribution Limited
which is a member of the Scoftish and Southern Energy Group
Registered Office: Inveralmond House 200 Dunkeld Road Perth PH1 3AQ
Registered in Scotland No 2134640

www scoftish southern co uk
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BT wholesale

National Notice Handling Centie
PP 404B, Telecom House,

Trinity Street,
Our Ref 44668/NNHC/03 Hanley,
Stoke-on-Trent,
Your Ref: ST1 5ND
Date AS POSTMARK ’ Freephone 0800 800 865

Dear Customer,
NR & SW ACT 1991 - PROPOSED WORKS AT :- AYL/Z,DA/KISG, KB/E16 ETC
Thank you for your letter of 10/12/03 deseribing the above proposals

Enclosed are copies of our drawing marked up to show the approximate locations of BT
apparatus which is present in the immediate vicinity of your works It is intended for
geneial guidance only No guarantee is given of its accuracy

It should not be relied upon in the event of excavations or other works made near to
British Telecommunications ple appatatus which may exist at various depths and may
deviate from the marked 10ute

To avoid damage it is recommended that mechanical excavators ot borers ate not used
within 600mm of Biitish Telecommunications ple plant If scaffolding is erected,
please ensute that our equipment is not enclosed, blocked, covered or otherwise
obstructed by the scaffolding

In the event of BT appaiatus being in the area of works we recommend that yow
plant/vehicle crossing is either 1esited, or apply for a budget estimate by
submitting detailed plans to the above address, these will be forwarded to the
appropriate department for their comments

For free on site assistance prior to commencement of work please contact our Plant
Protection Service by dialling 0800 9173993, or dial 100 and ask for “Freephone Dial
before you dig” or Email DBYD(@bt.com

We require 7 working days notice.

Please ensute you quote our reference on any future correspond,engb

Yours faithfully, réﬁ (i No

@F\HFWFR




113272

13271

83200

;31“8‘ )

U317

T T T Bke2

21

520

19

18

83"?7

KEY TO BT SYMBOLS

UNDERGROUND PLANT

MG DN ot W QVERHEAD PLANT

M JOINT BOX
D DISTRIBUTION POINT
(W] wanHoLE
POLE
K casineT
O  BURIED JOINT
J[T  JOINTING POST

v == == === PROPOSED U/G

Y% 0NN | pRoPOSED O/H
PROPOSED BOX

Other dprgpn:)sed plant is shown using
dashed lines.

BT symbols not listed above may
be disregarded.

Existing BT plont may not be recorded.

Information valid at the time
of preparation,

FOR FREE ON SITE LOCATION &
MARKING SERVICE CALL THE EXCHANGE
OPERATOR AND ASK FOR:~

FREEPHONE
0800 9173993

31 N _ ‘ | §l 16
- ‘ % e i ?
5988 39849 5990 5991 5992 59935 5994l 59959 3996l
IMPORTANT WARNING . Reproduced from an OS5 map by permission of
Information regarding the locatian of BT apparotus is Controtler HMSO Crown Copyright Reserved, PLANT INFORMATION REPLY British Telecommunications plc
given for your assistance and is intended for general with British Telecommunications ple data added
guidance only No guarantee is gitven of its accuracy Copyright British Telecommunications pic
It should not be relied upon in the event of o BT Notes:
excavations or other works being made near to B _ i
apparatus which may exist at various depths and may 399200,831900 FAD /-5? bf

deviate from the marked route

BT

If more information is required please submit larger scole plans

{C) British Telecommunications plc  INC.NOTICE,ASL_PLOT Template Issue 2 {Revised August 2000)

wmaxwZ4 15/12/2003
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CALCULATION SHEET
Project Title VARS9-830 BE4
Assessment EBD 761 Made by- JCW

Checked by =77z

Job No .J20308B-1142

SheetNo 1

Date 16/12/03
Date. ¢/7¢/cd

Summary of calculations

External girders
Dead load moment

Moment of resistance for live load
M/K=

Graph 5 Assessed capacity =

Internal girders
Dead load moment

Moment of resistance for live foad
M/K=

Graph 5 Assessed capacity =

12 59 tonft
29 83 tonft
69 37 tonft
24 tons Gross Vehicle Weight

17 58 tondt

45 31 tonft

138 13 tonft

24 tons Gross Vehicle Weight

External girders - Empirical Assessment

Fails, due to heavily corroded tie bars




CALCULATION  SHEET Sheet No. 2

Project Title VAR9-830 BE4
Assessmeitt EBD 761 Made by: JCW Date* 16/12/03
Job No_J203088-1142 Checked by (rte  Date. 1]7[04

T

Assessment of L ongitudinal members

Py

Nearside wheel of
vehicle train

Parapet Width P, = 13mm
Verge Width Vo = 1100mm
BE4 Part 1 Line of Nearside
302 Wheel (X} X = 229mm

External Girder to Nearside Wheel
PW
Distypeel = 7 +V,+ X

Distypee = 1335 5mm

Girder Spacing G = 1257mm g
Gs < DiStwhEEI
BE4 Part 2 Therefore nearside wheels of the vehicle train has ancther member

301 between them and the edge member

Edge girder is not therefore subject to live loading v




CALCULATION  SHEET Sheet No 3

Project Title. VAR9-830 BE4

Assessment EBD 761 Made by JCW | Date* 16/12/03
Job No* J20308B-1142 Checked by 75 £ Date f/7/04
External Girder Assessment 0{
Dead Loads o 93@3‘.
From BD 21/97 Girder Self Weight Gow = m -~
Jack Arch JA,, =2 15ﬁ ,
’ m
Concrete Cow =1 83-iﬁ -
m
Fill (soil & stones} S8, = 2 751(E -
m
C | Parapet P, = 44551& -
m
kN
Verge Vsw = 095 —
m
Total Loading
Wil = Gaw + JAg, + Coy + S8 + Py + Vsw
kN
Wio = 14 11—
m
Dead [ oad Moment
BE4-Part 1-303a (iv} Effective span where the beam rests directly on hard material
and there are no hearing stifiners
Clear Span Copan = 4572mm -~

Beam depth (at support) Bgepn = 508mm

Span L = Clear Span + (2/3 x 1/4 x beam depth)

231
Spany = Cypap + [[EJ(Z) Bdepth:l

Span; = 4657 mm

2
W Span
Therefore M, = —%E;) My =38246kNm

My =12 5%tonft e



CALCULATION  SHEET Sheet No 4

Project Title VAR9-830 BE4

Assessment EBD 761 Made by: JCW Date 16/12/03
Job No J20308B-1142 Checked by <24 | Date ¢/ 7/04
4 "
Stress due to dead load
o 4 \ .4
I = 096626 % 10"mm I, =2321 45 in
Yoot = 222 29mm Yoot =8 751in
D = 508mm D=20in
ytop =D- Yoot
Yiop = 285 71 mm Yiop = 11 23in
lxx .3
Therefore  Zbot = Yoot Zpot = 265 26in -
bot
lxx .3
Tygp = — Zyop = 206 38in
Ytop -
My ton
fabor = fapor=057—
ot in
Md fon
fd top = - fd tap =0 732"'—2
Ztop in -

External Girder Assessment

Stress due to dead load

Up to 3 tons/sq in tension the actual permissible tensile stress
shall be based an the following ratio of dead to live load

-

BE4-Part 1-304c 5fi+22i3=8
ton
[g_ ~224, bm}
.2
Therefore £, o= > ot N predetood W
1 bot 5 _Th‘:} i AP TE VAT A
ton ¢ W
b pot = 1 349~ Hagte e 00 e
n % £ 8% i_} "%f’? BF’%? kg
ton Er gy it AETEL
fpos + Tgpoy =192 — '
in”
R fon ton
fibor = 1| fibo + favor <3 fivar 3 == — Tyt
in in
ton
fipor = 1 349—; }
in
ton ton
fllopz IO__;_fdlop fi10p=927———2~
in in



CALCULATION  SHEET Sheet No 5

Project Title: VAR9-830 BE4

Assessment EBD 761 Made by JCW Date 16/12/03
Job No J20308B-1142 Checked by < Date ;/7/04
@’ T
BE4-Part 2.301a(11) Mibot = f ot Zvot M po; =29 83 ton fi

M; top = § lupztop M top = 159 39ton ft

M, = (if(Mlbot < M) jops Mipor My top))

M, =29 83ton ft
BE4-Part 2-304a{11) Girder Spacing = G, = 1257 3mm G, =413ft
Span = Span;  Span = 4657 mm Span =15 281t

Carrageway width = (, = 3686mm Cy,=12091t

BE4-Part 1-302a If carriageway is less than 18', single lane applies
Reduction factor= K = (43

BE4-Part 2-301a{11) M 69 3710m fi
K

™

BE4-Par 2-301a(11) Graph 5 Assessed capacity = 24 tons Gross Vehicle Weight .

Alrec \cj stoded -Huat Qd:ﬁg»ﬁ %}:#c#éﬁf
N} gc)@eﬁ de  live (aadri\j



CALCULATION  SHEET Sheet No. 6

Project Titie VAR9-830 BE4
Assessment EBD 761 Made by JCW _ Date 16/12/03

Job No J20308B-1142 Checked by /7~ /2 Date || 71/04-
/ b

Internal Girder Assessment

Dead Loads N
Frort BD 21/97 Girder Self Weight G = 21 m -
Jack Arch JAgy = 43 ﬁ\}.
m -~
Concrete Cy =3 65ﬁ
m -~
Fill (Soil & stones) 8§, =5 sk 5.8 )
m
. kN
Carriageway CA, =2063— -~
m
Total Loading
Wiotal = Gsw + JA + Oy SSe + CAgw
Wi =17 58ﬁ
total — m e
Dead Load Moment
BE4-Part 1-303a {iv) Effective span where the beam rests directly on hard material

and there are no bearing stiffners

Clear Span Cspan = 4572mm

Beam depth (at support) Bgepin = 457 2Zmm

Span L = Clear Span + (2/3 x 1/4 x beam depth)

231
Spany, = Cspan + [[EJ(ZJ Bdcplh:|

Span; = 4648 mm P

2
W Span
Therefore My = %L—) Mg=47479kNm

M, = 15 63 ton ft -



CALCULATION SHEET Sheet No 7

Project Title- VAR9-830 BE4
Assessment EBD 761 Made by JCW Date 16/12/03

Job No J20308B-1142 Checked by <72 . pate: 1/7 Jos
¥

7

Stress due to dead load

From BD 24/97 Ly = 085258 x 10°mm" I, = 204833 in’
Ypot = 176 D4mm Yoo = 093 in
D = 457 2mm d D= 18in

Yop = D - yyot

Yiop = 281 16mm Yiop = 11 €7in
o B
Therefore  Zbot = Voor Zyor = 295 541n -
1
Zip = — Ziop = 18505 in”
Yiep
My ton
fabot = fypo =0635—
Zot in
Md ton
fliop = — friop= 1 013
Ztop in

Internal Girder Assessment

Stress due to dead load

Up to 3 tons/sq in tension the actual permissible tensile stress
shall be based on the following ratio of dead to live load

BE4-Part 1-304c 5f+22f;=8
t
8 1’2'- - 221 bm]

Therefore m

flbot =

ton
fipor = 1321 —
in

ton
Boot + fypar=1 96__;

311

. ., ton ., ton
fibor = Tf| fibot + fapor <35 " =flhot’-’—'—2 = T4 bot
m t

ton-
fibot =1321 —2 -~

in

ton ton
fltopz--[]o"__';fdmp) fltop=899__5
in in



CALCULATION

Project Title: VAR9-830 BE4

Assessment EBD 761
Job No* J20308B-1142

BE4-Pait 1-305b

SHEET Sheet No. 8

Made by JCW Date 16/12/03

Checked by /AR Date: 1/7]04
7 '

The section modulus of the girder may be increased for live load by

the factor D/d

BE4-Part 2-301a(t1)

D = Overall depth of deck less 3" for surfacing
d = Depth of girder at mid span

Overall depth of deck = Oy = 713mm -
Dy = Oy — (3 x 254)mm D, = 636 $mm -

d=D d =457 2mm
D
—(-1" =139 e
D, )
Mjbot = ibot Zbot T M yor = 45 31 ton ft
D,
Mlmp = fltopzlop _d_ Mltog; 193 0t ton ft

My = (if (M ot < My lopv]\ilhvallop))

BE4-Part 2-301a{11)

BE4-Part 1-202a

M; = 45 31{onfi

Girder Spacing = G, = 1257 3mm Gy=4131ft

Span = Span;  Span = 4657mm Span = 152811

Carrageway width = C_ = 3686mm fC,=12006 g
“ VAT I AL

@»&?; ras oy Y 5
| ! i | ¢ afiecd
If carriageway is less than 18', single lane applies et ret &0

eeudht
Reduction factor = K = (328
BE4-Part 2-301a(11 M
A-Partz-301a0m —'=l3813tonﬁ
K
BE4-Part 2-301a(11) Graph 5 Assessed capacity = 24 tons Gross Vehicle Weight

e
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Location: Preperties of. . typical channel- section

Properties of any plane section

The section is defined by coordinates of corner points taken in anti-—

clockwise order round the section.

The cross section is kept to the

left of the edge running from a previous point to the next point.
The secticon is closed when the original point is specified again.

Coordinates of points in order:

Point 1 ¥-coordinate
Y-coordinate
Point 2 X-coordinate
Y-coordinate
Point 3 X-coordinate
Y-coordinate
Point 4 X-coordinate
Y-coordinate
Point 5 X-coordinate
Y-coordinate
Point 6 X-coordinate
Y-coordinate
Pocint 7 X-coordinate
Y-coordinate
Point 8 X-coordinate
Y-coordinate
Point 9 X-coordinate
Y-coordinate
Point 10 X-coordinate
Y-coordinate
Pocint 11 X-coordinate
Y-coordinate
Point 12 X~-coordinate
Y-coordinate
Point 13 X-coordinate

Y-coordinate

Sectional properties

Cross~-sectional area

Second moments of area (inertias)

q
Product of inertia |dA xy

§
Distance of centroid from origin

Principal second moments of area

X({11=0 mm

y{1})=0 mm

x{2)=267 mm

y{2)=0 mm ¢
x(3)=267 mm q,\@
y{(3}=32 mm

x(4)=207 mm jdﬁﬁﬁs*“
yv{4y=32 mm - -~
x(5)=207 mm

y(5)=476 mm

x(6)=267 mm

y{(6)=476 mm

xX{7)=267 mm

y{(7)=508 mm

x(8)=115 mm

v (8)=508 mm

x(9)=115 mm

v(9)=476 mm

x(10)=175 mm
y{(10)=476 mm
®(11)Y=175 1am

v{11l}=32 mm

x(12)=0 mm

y(12)=32 mm

®x{13)=0 mm

v{(13}=0 mm

27616 mm?2

Ixx=0.96626E9 mm4
Ivy=80.844E6 mm4

Txy=0.10134E9 mm4

X=173 21 mm
¥Y=222.29 mm

Tu=0.97771E9 mm4
Iv=69.392E6 mm%

Ohecie “""7M 1 [e%
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Angle of principal U
counter-clockwise from XX-axis

-6 4469 degrees
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Section properties of a plate girder with-weildded--cennections

Location Int beam

Number of bottom flange plates nopfp=1
Number of top flange plates notfp=1
Bottom flange plate

Breadth bbf (1)=381 mm
Depth dbf (1)=32 mm
Web plate

Breadth bw=32 mm
Depth dw=393.2 mm

Top flange plate
Breadth
Depth

bt£(1)=152 mm
def(l)=32 mm

Section properties

Bottom flange

Bottom flange plate

Breadth b(1y=bbf(i)=381 mm

Depth A1) =dbf(1)=32 mm

Second moment of area Ix(l)=b(n)*d(n)"~3/12=381*32~3/12
=1 0404EH6 mmé

Iv{l)=adi{n})*b({n)"3/12=32*%381"3/12
=0 14748E9 mm4

Second moment of area

Area A(l)=b{n)*d({n}=381*32=12192 mm2
Distance from top of plate to bottom of section
Digtance Db(1l)=d(n)=32 mm
Distance of centroid from bottom Cb(l)=Db{(n}-d{n)/2=32-32/2
=16 mm
Total depth of kottom flange tdbf=Db(n}=32 mm
Total area of bottom flange 12192 mm?2
Web

L{2)=bw=32 mm

d{2)=dw=393.2 mm

Ix{2)=b{n)}*d{n)y"3/12=32*333 2~3/12
=0.16211%9 mm4é

Iv(2)=d{n)*b{n)"~3/12=393 2+%32°3/12
=1 0737E6 mm?

Breadth of section
Depth of section
Second moment of area

Second moment of area

Area A2{2)Y=bin)*A(n)=32*393 2=12582 mm2
Distance from top of web to bottom of section
Distance Db (2)=Db(p)+d{(n)=32+393.2
=425.2 mm )
Distance of centroid from bottom Cb{2)=Db{n}-d{n)/2=425.2-393.2/2
=228.6 mm
Top flange
Top flange plate
Breadth b(3)=btf(i)=152 mm
Depth Ad(3)=dtf(i)=32 mm

Ix(3)=b(n)*d(n)"3/12=152#*32"3/12
=415061 mm4

Second moment of area

Chacde ! 7@’3@ !/.7/@% ’
e ot ey \'
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Second moment of area Iv(3)=d(n)*b(n)"3/12=32*%152"3/12
=0 3648E6 mm4

Area A(3)=b((n)*d(n})=152*32=4864 mm2

Distance to top of plate from bottom of section

Distance Db ({3)=Db{p)+d{n)=425.2+32
=457 2 mm

Distance to centroid from bottom Cbh(3)=Db(n)-d(n)/2=457.2-32/2
=441.2 mm

Total depth of top flange tdtf=Db(n)-dw-tdbf=457.2-393 2-32
=32 mm

Total area of top flange 4864 mm?2

SECTION SUMMARY

Gross section elastic properties

Depth of girder dob=Db{n}=457.2

Area 29638 mm?2 Te - s e —e o e e o
lst moment of area about soffit 5 2174E6 mm3

Centroid of section from soffit CGga=Mga/Ga=5 2174E6/29638.

J— oA e

=176 04 mm ~—-——"
Second moments of area about centroidal axes
About x-xX axis 0 85258E9 mmé--- -—— --—-  _. R B
About v-v axis 0 15792E9 mm4
Elastic section moduli
Top Ztg=Igxx/ (dob-CGga)

=0.85258E9/{(457.2-176.04}
=3 0323E6 mm3

Bottom Zhg=Igxx/CGga=0.85258E9/176 04
=4 .8432E6 mm3

Greoss section plastic properties

Half gross area hga=Ga/2=29638/2=14819 mm2
Equal area line ig in web
Distance from beam soffit eal=Db(m) - {(ca-hga} /b {m)
=425 2-{(24774-14819) /32
=1214.1 mm
Plastic modulus 4 4434E6 mm3

Noe52



PRO FORMA FOR EMPIRICAL ASSESSMENT OF BRICK, MASONRY AND CONCRETE JACK

ARCHES AND ASSOCIATED TIES

{To be included with the Assessment Report Calcuiations)

I BRIDGE NAME Auchmacoy

| RAILTRACK NO- EBD 761

Assessment should include completion of all three Sections even where Section 1 has shown

the bridge deck to be non-compliant

SECTION 1 CHECKS FOR COMPLIANCE WITH 24 T CONFIGURATION REQUIREMENTS

Compliant
YesiNo
What is maximum clear span of the arch 125 Yes
Non-compliant if greater than 2 Om v
Do jack arches spring from bottom flanges of beams? Yes Yes
If not, non compliant
TG
What is the beam spacing? b = m Yes
0242
What is the rise of the arch? 1, = 0,229m
PRI
Gross aspect ratio - =
S
Non-compliant if greater than 10
What is the arch barrel thickness d = 177mm No \
(including concrete fill above) and how is it v »
derived ie from record drawings or site
investigation?
Non-compliant if thickness less than 220




PRO FORMA FOR EMPIRICAL ASSESSMENT OF BRICK, MASONRY AND CONCRETE JACK
ARCHES AND ASSOCIATED TIES

(To be included with the Assessment Report Calculations)

1 BRIDGE NAME. Auchmacoy l

l RAILTRACK NO EBD 761 [

Assessment should include completion of all three Sections even where Section 1 has shown
the bridge deck to be non-compliant

ECTION 2 CHECKS FOR DEFICIENCY
Pass/
Type Deficiency
No Pass
What is the backing material? s it structural?  Concrete, soil and stones Yes Pass
Does the structural backing extend to at least the crown level of the arch extrados?
If not, then fail (1) (4) Yes
Height of structural fill above crown df = 25mm
What is effeclive shear depth of deck?
(= arch rise + barrel thickness + depth of structural {ill above crown of extrados)
D-»r+d\+df»\ D, = 431 mm Pass
21\'3.._1\-‘."3 A+ 2% - ED%QMM)?-)zDMV'\ e~
Is D, > “minimum requirements of Fig 1" Fail if < Fig 1 B
600 |f
E 500 /
2 E /
L St
22
25400 =
R ]
T 326
P S 300 —
E % /
E5 200 \
=4 ;
5 !
100 :
G T f_; SI T T
0 500 27 Too 1500 2000 2500
Clear Arch Span (mm)
Figure 1
2
Do jack arches span longitudinally {eg in half through girder construction} or transversely
between longitudinal girders? Transversely
For longitudinal spanning jack arches, ignore following questions on tiesf/lateral restraint and
state N/A i
Fail
Are ties provided in edge bays of transversely spanning jack arches?

Choeck »«4’ 7 /7/04~ Bhe %1&3\?\3 Res ave Sy

Qi:i‘:ﬂ;j\_ £ QM’“’\E Naor &




if yes, go to 3a/3b if not, faif unfess edge bay is ‘hard' (see 5)

3a What is the cross sectional area of one Diameter of tie  Dia = 32mm

tie? (allowing for corrosion losses)

. N2
Cl Therefore Area A == (—DE‘)—

A = 804 248 mm”
What is number of ties per beam length? n =2
What is the clear skew span? L =35m

nr DA A, =482 540 DT

Specific area of tie A, =
1. m Fail

Non-compliant if less than 260mm%m

What is maximum tie spacing? $ =15m Fail

Non-compliant if greafer than 2 5m for cast iron

3b What is the cross sectional area of one Diameter of tie  Dia = 35mm
tie? (allowing for corrosion losses)

(Dia)”

Therefore Area A =n A =962 113 mm”

i i ? =
WIIST What is number of ties per beam length? n=>2

What is the clear skew span?
L =5m

Specific area of tie A, = (m+1)A Ay =577 268 EEI—Z-

L m

Non-compfiant if less than 260mm/m

What is maximum tie spacing? S =2m

Non-compliant if greater than 3 Om for wrought iron/steel Pass

4 Are ties located within crown of external arch? No

if so, then fail Cl or possible fail for Wl/steel

5 Does external bay construction provide aiternative lateral restraint? (ie not soft edge)?

{f so, pass Pass

If not, are ties provided in first Jack Arch bay? if yes,
{reat as 3a {or 3b) otherwise fail

Notes (1) Resuits also in loss of D/d (composite action) for cast iron beams
(4) A trial hole should be undertaken fo confirm the existence of structural backing if there is any
doubt

PRO FORMA FOR EMPIRICAL ASSESSMENT OF BRICK, MASONRY AND CONCRETE JACK
ARCHES AND ASSOCIATED TIES
(To be included with the Assessment Report Calculations)

BRIDGE NAME A’UCJ/L:M (&CD‘j

RAILTRACK NO. ”: & D ‘D‘_ 6 l

Ohneche ¢ ﬁm '/MIKDA?"



Assessment should include completion of alt three Sactions even where Section 1 has shown

the bridge deck to be non-compliant

N e

SECTION 3 CHECKS FOR DEFICIENCY
T{lpe Defect Empirical Assessment Pass/
(o] -
Fail
Cl Decks Wi/Steel
Decks
Rotation of supporting beam Fail Fail Pass
Horizontal displacement of supporting beam Fail Fail Pass
. Neov—e .
Inadequate support to springings eg corrosion . . . .
of bottom flange of supporting beam over a Possible Fail | Possible Fail Pass
8 significant length, missing bedding moriar I a
9 Transversely bowed bottom flange of supporting Fail Fail Pass
beam m
10 Cracking at crown of arch owing to spreading Fail Fail Pass
of springings (other than 12, 13) N2 .
. . . . . . . Pass
11 Distortion and any associated cracking of jack Fail Fail
arch barrel N o2
12 Arch crack resulting in substructure crack Fall Fail (5} Pass
13 Substructure crack or other distress resulting in | Possible Fail | Possible Fail Pass
crack fo jack arch (3 {3)(8)

Notes (3) ‘Substructure renovation’ or 'Monitoring' as appropriate, 'Repair of arch’ (if appropriate)

(5) Not applicable in general to longitudinally spanning arches

Checle !
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