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Executive Summary
Structure Type: Skewed single span overbridge

Superstructure Form: Cast iron girders with brick jack arches

Substructure Form: Stone abutments and wingwalls

Span: Skew Span: 10.18m; Square Span: 8.44m

Assessment Code: CS 454

Capacity Factor: 0.7

Capacity Critical Element: Internal carriageways girders, mid-span bending

Restriction: 7.5T ALL

Condition: Poor

Local Authority: Lancashire

OS Reference: SD 639 228

This report presents the load carrying capacity for the bridge and identifies the data used to derive the
assessment. The load carrying capacity of the bridge is based only on the assessment of visible spans that were
amenable to inspection. It has been prepared by Jacobs for the exclusive use by HRE and should not be relied
on by third parties. It has been based on site measurements and investigation by Jacobs or historical
information provided by HRE, as appropriate.

The description of condition does not represent a principal inspection, nor should it be relied on for the
development of maintenance works. Close inspection of members was limited by the constraints of safe access
possible within the site visits described.

Identification of defects is principally based on ground level observation of visible members. The structural
arrangement of the bridge meant that the following elements were not examined as part of the inspection for
assessment:

Tie bars are located above the jack arch extrados level and were not visible for inspection. The tie bars
were assumed to be competent owing to their protection by the deck construction.

Internal girders - due to the jack arch construction, only the underside of the bottom flanges of the
internal girders were visible. Therefore, the internal girders’ webs and top flanges are considered built-
in parts protected by the deck construction and not amenable for inspection.

Edge girders – the parapet screens fixed to the top of the edge girders restricted the inspection of the
top flanges. The internal face of the flange outstands and web were considered to be built-in parts and
therefore not amenable to inspection. Unexposed surfaces were assumed to be competent owing to
their protection by the deck construction.
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1. General Description and Structural Details
1.1 Introduction
Jacobs was appointed by National Highways Historical Railways Estate (HRE) to undertake a CS 454 assessment
of structure CCT/23, Bolton Road Bridge. The bridge was highlighted in an Abnormal Load appraisal based on
the 2001 BD21/97 assessment which had rated the bridge at 40T ALL and 45 units of HB load.  A rating of 45
units HB loading for a quite delicate cast iron bridge aroused suspicion. It appeared that only the total tensile
stress limit had been evaluated but the live load tensile stress limit ignored. Consequently, a new assessment
was recommended. Abnormal load movements have been refused in the interim period.

Structural Soils Ltd. provided a scaffold tower for high level access to the superstructure soffit.

1.2 Location and General Description
Bridge CCT/23 ’Bolton Road Bridge’ carries the A675, Bolton Road, over the former Chorley - Cherry Tree
railway line in Abbey Village, Lancashire.

The road is a single lane carriageway with a width of 7.15m at the centre of the span. On the east side of the
road there is a 2.81m wide grass verge and to the south a 1.02m wide footpath. The overall width between the
parapets is 10.99m. Refer to the plan at road level in Appendix F for dimensions.

The OS Grid reference is SD 639 228.

The former Chorley - Cherry Tree railway line was opened circa 1869. From its structural form, materials, and
indications from historic mapping it is probable that the bridge dates from this time. The railway below the
bridge was closed to passengers in 1960 and to all through traffic in 1966 with the tracks removed some time
later.

1.3 Construction Type
The dimensions recorded during the survey correspond with those detailed in the existing drawings provided
by HRE and are as detailed below.

The structure is a skewed, single span bridge with cast iron girders and brick jack arches. The clear square span
is 8.44m and the clear skew span is 10.18m giving a skew angle of 33°.

The bridge comprises 13 cast iron internal girders. Five girders span between the abutments and four on each
side span between an abutment and a cast iron edge girder. Brick jack arches spring from the bottom flanges
of the internal girders. 28.56mm diameter tie bars are located above the extrados of each of the jack arches
spaced equally across the span.

Cast iron edge girders

The bridge has two cast iron edge girders with a total depth of 762mm (2’6“). The bottom flange is 508mm
wide with a thickness of 63.5mm. The upper flange is 228.6 (9”) wide and 47.6mm thick. The web has a
thickness of 50.8mm at the bottom flange tapering to 38.1mm at the top.
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2. Information Search
2.1 Services Search
A services search was carried out by Jacobs in April 2022. Information is supplied in Appendix D.

2.2 Site Investigation Description and Results

Undated general arrangement drawings produced by Lancashire and Yorkshire Railway were provided by HRE.
The drawings provided were considered sufficient to obtain the details of the hidden elements therefore an
intrusive survey was not required for CCT/23.

2.3 Existing Drawings

Existing sketches from a Thorburn Colquhoun inspection and assessment report, dated June 1998, contain
cross section, elevation, and a plan of the structure. These drawings have been used to compare with
dimensions taken during the survey. The dimensions taken during the site survey are consistent with the
dimensions given in the existing information. Refer to Appendix E for details.
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Joints are well filled across the face of the south west wingwall. There is light vegetation growth visible on the
bearing shelf.

3.2.6 Parapets
The cast iron parapets exhibit paint loss and minor corrosion throughout (Photograph 25 and 26). There are
displaced panels on both the east and west parapets (Photograph 23 and 24).

3.2.7 Formation
The formation to the west has been developed into a private residence (Photograph 29). A timber fence and
gate run between the north and south abutments. A horse stable is located beneath the structure and the
formation has been paved in flagstones (Photograph 28). The formation to the east is farmland (Photograph
27).

3.2.8 Road Surface and Traffic Flow

The road over the structure is in fair condition with no signs of settlement or tracking. There is some minor
degradation to the surface. The road surface shall be taken as “good” for the purpose of this assessment.

 DfT road traffic statistics suggests the Annual Average Hourly HGV Flow (AAHHGVF) over the structure is
“Medium” in accordance with CS 454 cl.5.5.
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5. Conclusions and Recommendations
The internal girders have been found to be suitable for 7.5T GVW only in mid-span bending under two-lane
loading.  A weight restriction of 7.5 tonnes GVW loading is therefore indicated. The assessment applied a 0.9
general condition factor to account for the amplification of live load stresses due to deck vibration felt under
heavy vehicle loading. It is appreciated that evaluation and application of condition factors is somewhat
subjective, though the calculation indicates that even if the factor is not applied, there is still a marginal failure
at 18T GVW and hence the same 7.5T GVW limit is indicated.

The assessment demonstrates that the edge girders have sufficient capacity to support 40/44 tonnes
assessment live loading applied to the carriageway and Accidental Vehicle Loading up to 40/44T applied close
to the edge.

The jack arch in the skewed north east corner has partially collapsed. There is a wide verge at this point, so the
damaged section would only be affected by extreme positioning of accidental vehicle loading.

By qualitative assessment, the substructure appears to be satisfactory to support normal traffic loading in line
with CS454.

With cast iron susceptible to sudden brittle failure, the consequence of carriageway girder failure being
potentially catastrophic and the bridge carrying a classified ‘A’ road, it must be regarded as a high-risk structure.
Temporary measures could include: restriction of the carriageway width to less than 6m obviating the need to
apply two lane loading with impact or propping the bridge.

Repairs involving extensive plate bonding would be expensive and may not negate all the potential problems
with the bridge. As the land in the formation on either side of the bridge seems to be in private ownership,
infilling seems to be a viable permanent solution.
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Appendix A. Photographs
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1. East elevation

2. West elevation
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3. South approach

4.Road over deck



CCT/23 CS 454 Assessment and Inspection Report

 0451486 14

5. North approach

6. General soffit view
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7. North abutment

8. South abutment
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9. North east wingwall

10. South east wingwall
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11. North west wingwall

12. South west wingwall
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13. Spalling to south east wingwall

14. Vegetation in joints on south east wingwall
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15. Fracture through mortar tab on north east pilaster return

16. Calcite deposits and stalactite formations on jack arches
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17. Jack arch profile distortion

18. Corrosion to edge and internal girders
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19. Corrosion to internal girders

20. Damp on padstones
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21. Partially collapsed jack arch at north east corner of bridge soffit

22. Fracture to top flange of edge girder
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23. Displaced parapet panels

24. Displaced parapet panels
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25. East parapet

26. West parapet
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27. View along formation looking east

28. Formation below span
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29. View along formation looking west
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Appendix B. Form AA



Highways England Historical Railways Estate Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix: 4

ELR/ Bridge No   CCT/23 Issue: 1
Revision: B (Nov 2000)

APPROVAL IN PRINCIPLE FOR ASSESSMENT

i

Bridge/Line Name:  Bolton Road Bridge / Chorley to Cherry Tree

ELR/Bridge No. CCT/23

Brief Description of Existing Bridge:

(a) Span Arrangement

The structure is a skewed, single span bridge with cast iron girders and
brick jack arches. The clear square span is 8.44m and the clear skew span
is 10.18m giving a skew angle of 33°.

(b) Superstructure Type
The bridge comprises 13 cast iron internal girders which span between
abutments and cast iron edge girders. Brick jack arches spring from the
bottom flanges of the internal girders. 28.56mm diameter tie bars are
located above the extrados of each of the jack arches spaced equally
across the span.
Cast iron edge girders
The bridge has two cast iron edge girders with a total depth of 762mm (2’-
6“). The bottom flange is 508mm wide with a thickness of 63.5mm. The
upper flange is 228.6 (9”) wide and 47.6mm thick. The web has a
thickness of 50.8mm at the bottom flange tapering to 38.1mm at the top.
Cast iron internal girders
The internal girders are recorded as having a total depth of 609.6mm at
midspan tapering to 457.2mm at supports. The top flange is 152.4mm
wide with a thickness of 50.8mm. The web has a thickness of 50.8mm at
the bottom flange and tapers to 38.1mm at the top flange. The bottom
flange was measured as 457.2mm wide with a thickness of 57.2mm.
Existing drawings show that concrete infill is present up to the underside
of the top flange of the internal girders after which there is a layer of
asphalt overlain by hardcore filling and a layer of ‘tarmac’.
Jack arches
The jack arches have a thickness of 228.6mm (9”) with a measured
average rise of 89mm and a clear span of 838.2mm between internal
girders. Tie bars are located above the jack arch extrados level, they are
recorded as having a diameter of 28.56mm and are spaced at 3m centres.

(c) Substructure Type
The substructure comprises gravity type abutments and wingwalls
constructed from regularly coursed squared masonry. The edge girders
rest on stone bearing pads.
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Revision: B (Nov 2000)

APPROVAL IN PRINCIPLE FOR ASSESSMENT
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The parapets are formed from cast iron panelling fixed to the top flange of
the edge girders by 22mm ( ”) shaft diameter rivets spaced at 685.8mm
centres (2’ - 3”). The cast iron panels are topped with a 385mm high timber
boarded fence.

(d) Planned highway works/modifications at this site

None.

(e) Road designation class and whether classed as a heavy load route

CCT/23 carries the A675, Bolton Road, over the dismantled track bed.
The road is a single lane carriageway with a width of 7.15m at the centre
of the span. On the east side of the road there is a 2.81m wide grass
verge and to the south a 1.02m wide footpath. The overall width between
the parapets is 10.99m.

The traffic flow category has been taken as ‘Medium (M)’. The road
surface category has been taken as ‘good’ for the purpose of this
assessment.

(f) Any other requirements

None
Assessment Criteria

(a) Loadings and Speed
Dimensions and conditions are obtained from site measurements and
inspection (See Jacobs report “VAR9/7070 Assessment Programme –
Assessment and Inspection Report – Bridge Ref.: CCT/23 September
2022”).

The bridge is to be assessed for normal traffic, with a restricted traffic
level being determined where this capacity is not reached.

(b) Codes to be used

CS 454 – Assessment of highway bridges and structures

(c) Proposed Method of Structural Analysis

Capacities of the elements will be calculated using estimates of reduced
section sizes where corrosion is present. A general condition factor will
not be applied.

Resistance capacities will be determined in accordance with CS454
Clause 8. The capacity of the internal girders will not be enhanced using
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the section modulus factor, FI, as there is a discontinuity in the encasing
material.

The deck comprises cast iron girders and brick jack arches between
which there will be some lateral interaction. The deck will be checked for
normal traffic loading using CS 454 ALL model 1. The loading will be
applied using a simple “2D” grillage model. The girders beneath the
footpath and verge will be checked for the effects of accidental vehicle
loads. The girders below the footpath and verge will also be analysed
utilising ALL model 1 applied using a simple “2D” grillage.

A condition factor of 0.90 shall be applied to the live load modulus to
account for the vibration of the deck felt under heavy vehicle loading.

Determination of the adequacy of the jack arches will be based upon the
empirical method as described in Bridgeguard 3 Current Information
Sheet No. 22 (Pro-forma for the empirical assessment of brick, masonry
and concrete jack arches and associated ties).

The substructure will be assessed qualitatively.
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Category 2 and 3

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

Signed 

Title  

Date  

Signed 
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Appendix C. Form BA







Historical Railways Estate on Behalf of DfT Group Standard

FORM ‘BAA’ (BRIDGES) GC/TP0356
Appendix: 4

ELR/ Bridge No CCT/23 Issue: 1
Revision: A (Dec 2005)

CERTIFICATION FOR ASSESSMENT CHECK

iii

Notification of Assessment Check

Assessment Group Jacobs UK Ltd

Bridge Name/Road No.  Bolton Road Bridge / A675

Line Name Chorley to Cherry Tree

ELR Code/Structure No. CCT/23

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

Internal Girders (carriageway): 7.5T GVW loading
Edge Girder 40/44T Accidental Vehicle Loading
Jack Arches (carriageway): Normal Traffic Loading
Jack arch (NE corner under verge) No AVL capacity
Substructure: Normal Traffic Loading (by qualitative assessment)

Recommended Loading Restrictions

7.5 tonnes GVW loading.

Description of Structural Deficiencies and Recommended Strengthening

With cast iron susceptible to sudden brittle failure, the consequence of carriageway
girder failure being potentially catastrophic and the bridge carrying a classified ‘A’
road, it must be regarded as a high-risk structure. Temporary measures could include:
restriction of the carriageway width to less than 6m obviating the need to apply two
lane loading with impact, or propping the bridge.

Repairs involving extensive plate bonding would be expensive and may not negate all
the potential problems with the bridge. As the land in the formation on either side of
the bridge seems to be in private ownership, infilling seems to be a viable permanent
solution.
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Appendix D. Services Search Results
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kCC45�lm<46C H<IJ76K�g5;5JC T_pqefhf

967>4�g5;5JC abhr]e 9;Ks4<5�g5;5JC t]id

H<IJ76K�gu4>7v7>;57A<

lu57A< wx;5�7C�75y g4:4>54G
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kuu4<G7��k��kCC45�lm<46�9:;<C

�ff�te]̀���fbhi_̀�T_jf̂�t]�f��_̂��fh]ie�

kuu4<G7�����H<IJ76K�k>>AJ<57<=

�<8A7>4 �̀j_ibf��_̂�z̀{rî|
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Our Ref: Ref shown on map

Date of issue: shown on map

Dear Customer,

NR & SW ACT 1991 – PROPOSED WORKS AT: Bolton Rd, Abbey Village, Chorley.

Prior to commencement of work: For free onsite guidance and accurate up to date location of BT Apparatus please
contact our Plant Protection Service by the following methods:-

Email the Click Before You Dig Team CBYD@openreach.co.uk
Visit the Click Before You Dig Website www.openreach.co.uk/cbyd

Thank you for your request of NOC/RRQVJ382 describing the above proposals.

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

The drawings are valid for 90 days from the date of issue and should not be relied upon after this time period has
expired.

When planning excavation work or other works near to BT apparatus, please be mindful our apparatus may exist at
various depths and may deviate from the marked route.

To avoid damage it is recommended that mechanical excavators or borers are not used within 600mm of BT
apparatus. If scaffolding is erected, please ensure that our equipment is not enclosed, blocked, covered or otherwise
obstructed by the scaffolding.

In the event of BT apparatus being in the area of your works we recommend that your plant/vehicle crossing is either
resited, or apply for a budget estimate by submitting detailed plans to our Network Relocation Team at
https://www.ournetwork.openreach.co.uk/altering-our-network.aspx

Yours faithfully,

email:
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Please submit a planned works enquiry for your project

We have received a notification from the LinesearchbeforeUdig (LSBUD) platform regarding your initial
enquiry to undertake works. As this is an initial enquiry, we haven’t undertaken an assessment into the
impact and risk posed to our assets. We need more information from you to do so.

You must not start any work until we confirm it is safe to do so after submission of a planned works
enquiry. There are Cadent gas pipes in the area you’re planning to work. These pipes may impact and
possibly prevent your work for safety or legal reasons.

If your works are proposed to be undertaken in an easement, please note any auto-response from our enquiry
system does not constitute written consent and formal, signed written consent which will only be provided
following consultation with our plant protection team.

What you need to do

To help develop your initial enquiry into a planned works enquiry, please review our attached plans, which
detail the Cadent gas assets in the area along with our key guidance document Specification for Safe
Working in the Vicinity of Cadent Assets.

Once you have a plan for review by our engineering teams, please submit a “Planned Works” enquiry via
LSBUD. In the meantime, if you want to discuss specifics associated with your initial enquiry please contact
us at plantprotection@cadentgas.com or on 0800 688 588 quoting your reference at the top of this letter.

Your responsibilities and obligations

It is your responsibility to ensure that the information you have given us is accurate, therefore you must not
undertake any works until a planned works enquiry has been submitted for assessment. You must also share
all relevant documents, including the guidance notes, with anyone who carries out work on your behalf.

Cadent may have a Deed of Easement on the pipeline, which provides us with a right of access for a number
of functions and prevents change to existing ground levels and storage of materials. It also prevents the
erection of permanent/temporary buildings, or structures. If necessary Cadent will take action to legally
enforce the terms of the easement.

This letter does not constitute any formal agreement or consent for any proposed development work either
generally or related to Cadent’s easements or other rights, or any planning or building regulations
applications.

Cadent Gas Ltd or their agents, servants or contractors do not accept any liability for any losses arising
under or in connection with this information. This limit on liability applies to all and any claims in contract,
tort (including negligence), misrepresentation (excluding fraudulent misrepresentation), breach of statutory
duty or otherwise. This limit on liability does not exclude or restrict liability where prohibited by the law nor
does it supersede the express terms of any related agreements.
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Electricity North West Limited | Registered in England & Wales No: 2366949 | Registered Office: 304 Bridgewater Place | Birchwood Park | Warrington | WA3 6XG

Yours sincerely,

Dear Mr 

I attach Conditions and information regarding electricity mains, which details contact numbers for additional
services (i.e. new supplies, connections, diversion). In addition you should ensure they are made available to
anyone carrying out any works which may affect our apparatus.

PlanToDig

Our Reference: 25502303

Electricity Network Plans

Linlithgow West Lothian

I acknowledge with thanks your request dated 03/05/2022 09:19:51 AM for information on the location of our
services.

Please find enclosed plan(s) showing the approximate position of our apparatus known to be in the vicinity of this
site.

Data Management

Your Reference: NOC/RRQVJ382
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1. Introduction 
This document sets out the procedure that will apply when Other Parties intend or are undertaking works in the 
vicinity of Vodafone apparatus (see Appendix B for further information on what constitutes Vodafone apparatus).    

2. Purpose of document 
This document provides a means by which the Vodafone specific special requirements relating to their apparatus, 
regardless of it being situated in the public highway / road, private street, land or any other areas, is made aware 
to Other Parties. 



Special Requirements relating to the External Plant Network of Vodafone 
 

Page 2 of 13 

C2 General 

3. Scope 
This document will be presented to Other Parties or Contractors to encourage those undertaking works within 
the vicinity of Vodafone apparatus to refer to and comply with.  This is in order to protect where necessary the 
Vodafone apparatus and to avoid damage to the apparatus and loss of service. 

A National Joint Utilities Group (NJUG) document NJUG Volume 3 Guidelines on the Management of Third Party 
Cable Ducting provides useful reference material. 

It should be noted that, where appropriate, additional information on avoiding danger from underground 
apparatus is contained within the HSG47 guidance book titled “Avoiding Danger from Underground Services.” 

4. Vodafone Network and Apparatus 
Damage to Vodafone apparatus is extremely disruptive and can be expensive to repair, especially where long 
lengths of cable have to be replaced. 

In order to maintain the network integrity and minimise disruption to service, it is essential that disturbances are 
absolutely minimal.  When working within the vicinity of Vodafone apparatus, extreme care is necessary in order 
to avoid costly repairs.  The Other Parties / Contractor shall make every effort to ensure that disturbance of 
Vodafone apparatus is no more than is absolutely necessary for the completion of the works in accordance with 
their contract.  It should be noted that it is an offence to interfere with Vodafone apparatus without first 
contacting the company for advice. 

 

5. Plant records 
It is the responsibility of the Other Parties undertaking works which may affect Vodafone apparatus to obtain all 
relevant Vodafone plant records from our agent Atkins Global prior to works commencing.  This may be done by 
contacting the Atkins Global Plant Enquiries Team listed in Appendix B. 

Plant records for such enquiries will generally be provided within 10 working days of receipt and in compliance 
with the New Roads and Street Works Act 1991 [NRSWA] requirements.  

6. Definitions 
The following definitions are applicable in this document: 

a) AApparatus - means all surface or sub-surface equipment and plant used by Vodafone including any 
associated cables or ducts owned, leased or rented by Vodafone.  

b) Cable - means any polythene or other sheath containing optical fibres or metallic conductors.   

c) Depth of cover - means the depth from the surface to the topmost barrel of the duct nest, in the case of 
ducts encased in concrete, to the top of the concrete, and in the case of directly buried cable, the top of 
the cable. 

d) Jointing chamber - means any manhole, surface box or other chamber giving access to Vodafone 
apparatus or their network. 

e) Utility - means an organisation licensed to provide gas, water, electricity, Cable TV or 
telecommunications services. 

f) Developer - means an organisation licensed to develop industrial/residential premises or given license 
to connect to utility apparatus. 
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g) Contractor - means the individual, firm or company contracted to undertake the work for a Utility or 
Other Parties. 

h) Other Parties - means the Utilities, Highway or Roads Authorities, Developers, Street/Roads Authority  
Section 50/109 licensees  

i) Site - means the location of, or in the vicinity of, the various works. 

7. Requirements   
Prior to commencing any work or moving heavy plant or equipment over any portion of the site, the Other Parties 
or Contractor shall notify Vodafone of their intentions.  This may be done by contacting Vodafone via the contact 
list in Appendix B. 

Upon receipt of this notification, Vodafone will identify if their apparatus is affected.  If any Vodafone apparatus is 
affected by the works then they will arrange for the necessary records to be provided and confirm details of 
Vodafone apparatus and network operated within the affected area or adjacent to the proposed work site. 

7.1 Location of Plant 
It is the responsibility of the Other Parties or Contractors to undertake adequate plant location procedures. These 
may include searches for metallic cables which must be performed by actively inducing a signal in a cable 
conductor via a transmitter. A passive search is not considered sufficient. 
 
Before applying a tracing signal to the Vodafone apparatus, the Other Parties or Contractors shall seek 
confirmation from Atkins Global that the Vodafone apparatus will not suffer any disruption to its networks normal 
workings as a result of the nature of the signal being induced. 

7.2 Trial excavations 
Optic fibre cables are very susceptible to damage from excavation tools.  They are not electrically conductive and 
cannot be located by radio induction methods.  Once an approximate location is known, the exact location must 
be ascertained by means of hand dug pilot holes. Where the work to be carried out by the Other Party or 
Contractor involves excavation in the vicinity of our apparatus, the Other Party or Contractor shall, by trial 
excavation at his own expense, determine the exact location and depth of the Vodafone apparatus. All 
excavations adjacent to the Vodafone apparatus are to be carried out by hand until the extent and /or location of 
the apparatus is known. 

All excavation work shall be executed in accordance with the current issue of Health and Safety series booklet 
HSG47, Avoiding danger from underground services. 

8. Depths of cover  
The Other Party or Contractor should note that the minimum depths of cover for Vodafone apparatus shall be 
maintained together with specified separation requirements.  Where the minimum depths of cover specified by 
Vodafone cannot be maintained, the Other Party or Contractor shall at their own expense, carry out the 
instructions of Vodafone requirements for the protection or diversion of their apparatus. 

The Other Party or Contractor should have particular regard to the possibility of encountering Vodafone 
apparatus (including ducts and cables), at depths of cover other than that reported.   

Surface cables (such as cables on bridges or walls) which are liable to be placed in danger from the Other Parties 
or Contractors works shall be protected, at the Other Parties expense, as directed by the Vodafone 
representative. 
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9. Separation 
Reference should be made to HSG47 to ensure that adequate separation is achieved.  The following details 
outline the specific requirements of Vodafone and capture the HSG47 requirements.     

9.1 High voltage cables 
High voltage single core cables of 1000 V and above shall have a minimum clearance from Company Apparatus 
of 500 mm. 

High voltage multi-core cables of 1000 V and above shall have a minimum clearance from Company Apparatus 
of 350 mm. 

In exceptional circumstances where the above clearances cannot be maintained, the separating distance may be 
reduced to a minimum of 175 mm.  In such circumstances, concrete, of a quality as directed by the Company 
Representative, must be inserted to completely fill the space between the High Voltage cable and the Company 
Apparatus, in accordance with the requirements of the Company Representative.  Any further services must have 
a minimum clearance of 250 mm from the concrete.                         

9.2 Low voltage cables 
Low voltage cables of less than 1000 V shall have a minimum clearance from Company Apparatus of 180 mm.  In 
exceptional circumstances where the above clearance cannot be maintained, the separating distance may be 
reduced to a minimum of 75 mm.  In such circumstances, concrete, of a quality as directed by the Company 
Representative, must be inserted to completely fill the space between the services, in accordance with the 
requirements of the Company Representative.  Any further services must have a minimum clearance of 250 mm 
from the concrete.                  

9.3 Ancillary electrical apparatus 
Street furniture such as lamp posts, traffic posts and other such ancillary electrical apparatus shall have a 
minimum clearance of 150 mm from underground Company Apparatus and 600mm clearance from above 
ground Company Apparatus.                         

9.4 High pressure gas mains and other Undertakers plant/equipment 
High pressure gas mains shall have a minimum clearance of 450 mm from Company Apparatus. All other 
undertakers’ plant and equipment, when running in parallel with Company Apparatus, shall have a minimum 
clearance of 200mm.  Where gas mains cross Company Apparatus, the minimum clearance shall be 200mm. All 
other undertakers’ plant and equipment, when running across Company Apparatus, shall have a minimum 
clearance of 100 mm. NJUG Volume 1, Guidelines on the positioning and colour coding of underground utilities’ 
apparatus refers.                                  

9.5 Other Undertakers plant 
Other undertakers’ plant and equipment which runs in parallel with Company Apparatus shall have a minimum 
clearance of 200mm.  All other undertakers’ plant and equipment when running across Company Apparatus shall 
have a minimum clearance of 100mm.               

9.6 Tramways  
Each separating distance shall be individually agreed with the Company Representative.  
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10. Jointing chambers 
10.1 Protection 
Footway type jointing chambers are not designed to withstand carriageway loadings.  

Where such chambers are liable to be placed at risk, either temporarily or permanently, from vehicular traffic or 
from the movement of plant and/or equipment, they will need to be adequately protected. Alternatively, they 
may have to be demolished and rebuilt to carriageway standards, at the Other Parties or Contractors expense 
under supervision of Vodafone representative.  

All Vodafone jointing chambers and / or other access points shall be kept clear and unobstructed.  Access for 
vehicles, winches, cable drums and / or any further equipment required by Vodafone for the maintenance of its 
apparatus, must be maintained at all reasonable times.  

10.2 Access 
The covers to Vodafone jointing chambers and / or apparatus shall only be lifted by means of the appropriate 
keys and under the direct supervision of a Vodafone representative.  Other Parties or Contractors shall not enter 
any Vodafone jointing chamber and / or apparatus unless under the supervision of a Vodafone representative 
and in any case not before the mandatory gas test has been carried out in the presence of Vodafone 
representative and such checks have shown it to be safe to enter the Vodafone chamber and / or apparatus.  The 
Other Parties or Contractors shall be given reasonable access to Vodafone apparatus and chambers when 
required.  

11. Notification periods 
Where the Other Parties or Contractors works or the movement of plant or equipment may endanger Vodafone 
apparatus, the Other Party or Contractor shall give VVodafone at least 7 working days’ notice in writing of the 
intended date to commence operations.    

No excavation should be made without first consulting the relevant Vodafone apparatus layout drawings, which 
will be made available from the Vodafone agent Atkins Global on request and allowing 28 working days for 
processing the relevant drawings. However, should this not be possible, direct contact should be made to the 
Atkins Global Plant Enquiries Team as soon as possible to assess the situation.    

When excavating, moving or backfilling (including use of Foamed Concrete for Reinstatements – FCR) around 
Vodafone apparatus, VVodafone shall be given adequate prior written notice of the Other Parties or Contractors 
intentions, in order that the works may be adequately supervised.  Such notice shall not be less than 3 working 
days.  

 

12. Excavation and backfill 
All excavations adjacent to Vodafone apparatus are to be carried out by hand until the extent and or location of 
the Vodafone apparatus is known. 

Use of mechanical borers and / or excavators shall not be used without the supervisory presence of a Vodafone 
representative or a given exemption.  

Shuttering of the excavation or support to Vodafone apparatus, at the Other Parties or Contractors expense, shall 
be used as directed by the Vodafone representative. 

At least 7 working days’ notice must be given to Vodafone in order that any special protective measures which 
may be required to protect Vodafone apparatus, at the Other Parties or Contractors expense, when equipment 
such as pile driving, explosives, laser cutting high powered RF equipment or RF test gear, is to be used in 
conjunction with the works. 
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Other Parties or Contractors are advised to refer to the National Joint Utilities Group publication: NJUG Volume 
1- Guidelines on the Positioning and Colour Coding of Underground Utilities’ Apparatus 

13. Foam concrete 
If foam concrete is being used as the backfill material, it shall not be used either above or within 500 mm of any 
Company Apparatus.  A suitable material in accordance with the specification for the Reinstatement of Openings 
in Highways shall be substituted. 

14. Attendance of Company Representative 
If a situation requires the attendance on site of a Vodafone representative for a continuous period of more than 6 
hours, suitable facilities shall be provided by the Other Party or Contractor, at their expense, to meet the office 
and ablution requirements. If a situation arises that requires urgent attention Vodafone will endeavour to attend 
site within 2 hours for all other occasions arising, 24 hours. 

15. Damage reports 
In the event of any damage whatsoever occurring to Vodafone apparatus, the Other Party or Contractor shall 
immediately inform Vodafone by contacting their 24/7 number , (for contact details please refer to Appendix A).       

 

All relevant costs of any subsequent repair and / or removal of the Vodafone apparatus shall be charged to the 
Other Party or Contractor, irrespective of who affects the repair. 

 

The above requirements do not relieve the Other Party or Contractor of any of their obligations under their 
contract. 
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16.  Appendix A – Street Works Team Contacts for 
Vodafone 

  
 

Function  Address  Phone  Email Address  

Streetworks Team  Vodafone, Street 
Works, Faraday 
House, Ground 

Floor, The 
Connection, 

Newbury, RG14 
2FN 

0333 304  0759  utilitiescentre@vodafone.com  

 

Customer 
Complaints 

n/a 0333 304 0762  n/a  

Liability Claims  

Or 

Damage to  

Vodafone Apparatus   

Vodafone 
Damage Claims, 

1-2 Berkeley 
Square, 99 

Berkeley Street 
Glasgow G3 7HR    

0333 304 1104  claims@vodafone.com  

 

Diversionary Works 
C2/C3 

 

Atkins Global,       
PO Box 290,         

500 Aztec West,     
Almondsbury,       

Bristol,              
BS32 4RZ. 

01454 662881  osm.enquiries@atkinsglobal.com  

Diversionary Works 
C4 / Escalations 

Networks Manager  

Vodafone, 
Diversionary 
Works, 1-2 

Berkeley Square, 
99 Berkeley 

Street Glasgow 
G3 7HR 

0141 303 2855  c3requests@vodafone.com  

Emergencies  

24 Hour – Defects & 
Faults 

n/a 0333 304 0762  n/a  

Vodafone  Plant 
Enquiries includes:  

 Cable & Wireless;  
Mercury Comms; 
Thus plc; Scottish 
Telecoms; Your 

Comms; Norweb 
Comms; Energis  

Atkins Global 

PO Box 290 

500 Aztec West, 

Almondsbury, 

Bristol, 

BS32 4RZ 

01454 662881  osm.enquiries@atkinsglobal.com  
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CCT/23 CS 454 Assessment and Inspection Report

 0451486 30

Appendix E. Existing / Historical Information
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CCT/23 CS 454 Assessment and Inspection Report

 0451486 34

Appendix G. Calculations



Calc. No.:
Job No: File:

Subject: CCT/23
Bolton Road Bridge, Lancashire
CS 454 Assessment

Total Made Date Checked Date Reviewed Date
Sheets by by by

Original Mar-23 pr-23 Apr-23
Rev
Rev
Rev
Rev
Rev

Superseded by Calculation No. Date

For assessment criteria, refer to Approval in Principle (Form AA) document

CALCULATION COVER SHEET
Project Title: HRE Assessment Programme 451442

Project Group

B38380BA VAR9/7070
Project Manager
Assessor







Section
Mar-23

CALCULATION SHEET

Office Calc No.  0451442
Title VAR9-7070 HRE CS 454 Assessment Originator Date

Glasgow

Apr-23CCT/23 - Edge Girder Section Properties Checker Date

Depth of full section D 760.00 mm
Depth of web dw 650.90 mm
Distance to NA from top of section Ay / A yt 476.13 mm
Distance to NA from bottom of section D - yt yb 283.87 mm
Second moment of area of section Ixx + A(y-yt)2 Ixx 5.6E+09 mm
Elastic section modulus (compression flange) Ixx/yc xc 1.2E+07 mm
Elastic section modulus (tension flange) Ixx/yt xt 2.0E+07 mm



Section
Section sketch: Idealised section for use in calculation:

r ss Secti n r perties
Gross elastic section properties at midspan about -

152.4 50.8 7742 25.4 196645 1E+09 1664926
44.5 501.6 22321 301.6 6732074 1.9E+08 4.7E+08

457.2 57.2 26152 581 1.5E+07 9.2E+08 7130386
Net area 56215 2.2E+07 2.2E+09 4.8E+08

Depth of full section D 609.60 mm
Depth of web dw 501.60 mm
Distance to NA from top of section Ay / A yt 393.54 mm
Distance to NA from bottom of section D - yt yb 216.06 mm
Second moment of area of section Ixx + A(y-yt)2 Ixx 2.6E+09 mm
Elastic section modulus (compression flange) Ixx/yc xc 6.7E+06 mm
Elastic section modulus (tension flange) Ixx/yt xt 1.22E+07 mm

Gross elastic section properties at midspan about -

50.8 152.4 7742 0 0 0 1.5E+07
501.6 44.5 22321 0 0 0 3683463

57.2 457.2 26152 0 0 0 4.6E+08
Net area 56215 0 0 4.7E+08

idth of full section B 457.20 mm
Distance to NA from top of section Ay / A yt 0.00 mm
Second moment of area of section Iyy + A(x-xt)2 Iyy 4.74E+08 mm

C rr e  Secti n r perties
Sketch of section loss observed at midspan:

Corroded elastic section properties at midspan about -

- - 56215 393.54 2.2E+07 175624 2.6E+09
457.2 -1.0 -457.2 609.1 -278481 -2E+07 -38.1

Net area 55758 2.2E+07 -2E+07 2.6E+09

Mar-23

CALCULATION SHEET

Office Calc No.  0451442
Title VAR9-7070 HRE CS 454 Assessment Originator Date

Glasgow

Apr-23

Section
b

mm
d

mm
A

mm2
y

mm3

Lower flange plate

CCT/23 - Internal Girder Section Properties (midspan) Checker Date

Ay
mm3

A(y-yt)2

mm4

Ixx

mm4

pper flange plate
eb

A(x-xt)2

mm4
Iyy

mm4

pper flange plate
eb

Lower flange plate

Section
b

mm
d

mm
A

mm2
x

mm3
Ax

mm3

Lower flange plate

Ay
mm3

A(y-yt)2

mm4

Ixx

mm4

Beam

Section
b

mm
d

mm
A

mm2
y

mm3

1mm section loss
on bottom flange



Section
Mar-23

CALCULATION SHEET

Office Calc No.  0451442
Title VAR9-7070 HRE CS 454 Assessment Originator Date

Glasgow

Apr-23CCT/23 - Internal Girder Section Properties (midspan) Checker Date

Depth of full section D 608.60 mm
Depth of web dw 501.60 mm
Distance to NA from top of section Ay / A yt 391.77 mm
Distance to NA from bottom of section D - yt yb 216.83 mm
Second moment of area of section Ixx + A(y-yt)2 Ixx 2.6E+09 mm
Elastic section modulus (compression flange) Ixx/yc xc 6.7E+06 mm
Elastic section modulus (tension flange) Ixx/yt xt 1.2E+07 mm



CS 454 artia  act rs f r L a s
Appendix A Dead Cast iron dead load 1.00

Non-metallic dead loads 1.00
Superimposed Dead Surfacing superimposed dead loads 1.50

Other superimposed dead loads 1.00

CS 454 Unit ei hts f ateria s
Table 4.1.1a Cast Iron 7200 kg/m 70.63 kN/m

Brick 2100 kg/m 20.60 kN/m
Timber 720 kg/m 7.06 kN/m
Hardcore  fill 1920 kg/m 18.84 kN/m
Asphalt 2300 kg/m 22.56 kN/m
Bituminous macadam (tar) 2400 kg/m 23.54 kN/m
Concrete (plain) 2300 kg/m 22.56 kN/m
Miscellaneous fill 2200 kg/m used for verge and footpath 21.58 kN/m

Se f ei ht
Gross midspan areas used for a conservative assessment

Edge Girder
Area 0.0721 m2

Edge girder DL 1.00 x 70.63 kN/m x 0.07 m2 5.09 kN/m

Internal Girder
Area 0.0562 m2

Internal girder DL 1.00 x 70.63 kN/m x 0.06 m2 3.97 kN/m

Jack Arch

0.15 m Tar

0.025 m Asphalt
0.099 m Concrete

0.089 m Jack arch rise, r
0.057 m Bottom girder flange
1.138 m Total

Jack arch span s 0.84 mm
Jack arch radius Rin = (r +(s/4) )/2r Rin 1.03 m

Rex = Rin + d Rex 1.32 m
 = sin-1((s/2)/Rin) 23.98 °

Arc length a = Rin x 2 a 0.86 m

Brick jack arch, dm0.289

CALCULATION SHEET

Hardcore fill

Title VAR9-7070 HRE CS 454 Assessment Originator
CCT/23 - Dead loads  Superimposed Dead Loads CheckerSection

Office Calc No.  0451442Glasgow
Mar-23

Date Apr-23

m

Date

0.429

R





CALCULATION SHEET

Title VAR9-7070 HRE CS 454 Assessment Originator
CCT/23 - Dead loads  Superimposed Dead Loads CheckerSection

Office Calc No.  0451442Glasgow
Mar-23

Date Apr-23
Date

Total parapet DL 0.72 kN/m

r p rti n f L an  S L Carrie  y ri ers

T ta  L an  S L n ir ers

Total (kN/m)

E e ir er Resu ts
Maximum moment Mmax = wl2/8 MDL 83.03 kNm
Shear at supports Vmax = wl/2 VDL 31.07 kN

Interna  ir er Resu ts
Maximum moment Mmax = wl2/8 MDL 324.22 kNm
Shear at supports Vmax = wl/2 VDL 148.31 kN

1
Jack arch

Internal girder

Concrete
Asphalt

Hardcore
Surfacing

Verge / Footpath

Internal Girder T1 Internal Girder T2
0Edge girder

Internal girder type 1 supports a portion of the verge and a portion of carriageway surfacing. The maximum
length of verge supported by any of the internal girders as been used. The forth internal girder from the
north supports the verge over 60  of its length and carriageway surfacing the remaining 40 . Internal
girder type 2 carries only carriageway surfacing.

0

Edge Girder
1 0
0
0
0

1 1
0.4 1

1 1
1 1

0.6
0.4 1

0
0

Parapet

1

4.0
5.9

Edge Girder Internal Girder T1
Edge girder 5.1 0 0

Internal Girder T2

Internal girder 0 4.0
Jack arch 0 5.9

0
0
1 0 0

Edge Girder Internal Girder T1 Internal Girder T2
5.8 33.9 33.4

Verge / Footpath 0 10.5
Parapet 0.7 0

0
0

Hardcore 0 4.2
Surfacing 0 2.4

10.5
6.1

Concrete 0 6.3
Asphalt 0 0.7

6.3
0.7



ateria  r perties
Cast iron
Poisson's ratio for cast iron v 0.24

oung's modulus for cast iron E 130.00 kN/mm2

Brick

oung's modulus ET 15.4 kN/mm2

Shear modulus G 6.42 kN/mm2

L n itu ina  e ers
Jack arch thickness 288.60 mm
Jack arch span 838.60 mm

Sketch of jack arch members:

Area A 242020 mm2

Second moment of area Iyy 1.7E+09 mm4

Second moment of area Izz 1.4E+10 mm4

Half width sections will be applied to the edge transverse members of the mesh
Area 121010 mm2

Second moment of area 8.4E+08 mm4

Second moment of area 7.1E+09 mm4

Transverse e ers
Edge girder
Area A 72104 mm2

Second moment of area Iyy 5.7E+09 mm4

Second moment of area Izz 7.5E+08 mm4

Internal girder
Area A 56215 mm2

Second moment of area Iyy 2.6E+09 mm4

Second moment of area Izz 4.7E+08 mm4

CALCULATION SHEET

Office Calc No.  0451442Glasgow

Structural Bridge Design has been used to derive the shear modulus, G, for brick based on the oung's
modulus, ET, for solid brick

Section CCT/23 - Live Loading Checker Date

oung's modulus for other solid brick and Type N mortar given in The Brick Industry Association
Technical Notes 3A - Brick Masonry Material Properties.

The deck will be checked for normal traffic loading using CS 454 ALL model 1. The loading will be
applied using a simple 2D  grillage model. The girders beneath the footpath and verge will be checked
for the effects of accidental vehicle loads. The girders below the footpath and verge will also be analysed
utilising ALL model 1 applied using a simple 2D  grillage.

Apr-23
Mar-23Title VAR9-7070 HRE CS 454 Assessment Originator Date



CALCULATION SHEET

Office Calc No.  0451442Glasgow

Section CCT/23 - Live Loading Checker Date Apr-23
Mar-23Title VAR9-7070 HRE CS 454 Assessment Originator Date

Grillage mesh layout from Structural Bridge Design:

Parameters used in live loading:
A traffic flow factor for 'medium' traffic flow category shall be applied to the results 0.95
Notional lane width 3 m

idth of surfaced carriageway 7.51 m
Number of notional lanes 2
Minimum lateral spacing between wheel centres of adjacent vehicles 1.2 m

Interna  ir er
Bending Moment

sing the moving loads effects spreadsheet to obtain critical load position:
Maximum bending moment occurs when axle 1 is positioned 7.03 m from the left

hand support.
CS 454 Appendix B vehicle load model reference H1
Factored axle 2
Impact factor (good road surface) 1.62



CALCULATION SHEET

Office Calc No.  0451442Glasgow

Section CCT/23 - Live Loading Checker Date Apr-23
Mar-23Title VAR9-7070 HRE CS 454 Assessment Originator Date

Load arrangement in Structural Bridge Design:

Internal girder Structural Bridge Design analysis output:

Internal girder maximum moment 212.8 kNm x 0.95 202.15 kNm

Shear
Max shear occurs when axle 1 is positioned 4.101 m from the left hand support
CS 454 Appendix B vehicle load model reference H2
Factored axle 3
Impact factor (good road surface) 1.62

Load arrangement in Structural Bridge Design:





CALCULATION SHEET

Office Calc No.  0451442Glasgow

Section CCT/23 - Live Loading Checker Date Apr-23
Mar-23Title VAR9-7070 HRE CS 454 Assessment Originator Date

Loading arrangement in Structural Bridge Design:

Edge girder Structural Bridge Design analysis output:

Edge girder maximum shear 104.7 kN x 0.9 94.27 kN



V M V M VT MT

31.1 83.0 93.8 276.8 124.9 359.9
148.3 324.2 94.3 202.2 242.6 526.4

CALCULATION SHEET

Office Calc No.  0451442Glasgow

Date Apr-23
Title VAR9-7070 HRE CS 454 Assessment Originator Date Mar-23

Internal Girder

Section CCT/23 - Load Effect Summary Checker

Element
DL+SDL LL Totals

Edge Girder



CS 454 er issi e stresses in cast ir n
Cl. 8.3 The total compressive stress shall not exceed 154.00 MPa
Cl. 8.4 The total tensile stress shall not exceed 46.00 MPa
Cl. 8.7 The total shear stress in cast iron shall not exceed 46.00 MPa

E . 8.5 Tensile stress limit for traffic loading on cast iron: tr  fp1

here:
fp1 = 25 - 0.44 g when stresses due to permanent loads, g  -16MPa
fp1 = 20 - 0.76 g when stresses due to permanent loads, g  -16MPa

E . 8.6 fp2 = -(44 - 0.79 g) when stresses due to permanent loads, g  16MPa
fp2 = -(81 - 3.15 g) when stresses due to permanent loads, g  16MPa

E . 8.8 25 - 0.44 g

44 + 0.79 g

here:
tr = shear stress due to traffic loads only, taken as positive

g =

Form AA

Condition factor to account for amplification of live load stresses due to deck vibration 0.90

E e ir er Capacity
Tension section modulus 1.96E+07 mm3

Compression section modulus 1.17E+07 mm3

Moment due to dead load MDL 83.03 kNm
Moment due to live load MLL 359.87 kNm
Total applied bending moment MDL + MLL MT 442.89 kNm

Tensile stress due to dead loads 4.23 N/mm
Tensile stress due to live loads 18.34 N/mm
Total tensile stress 22.57 N/mm
T ta  tensi e stress is accepta e

Tensile stress limit for traffic loading fp1 23.14 N/mm
Reduced tensile stress limit 23.14 N/mm x 0.90 fp1 20.82 N/mm
Tensi e stress ue t  traffic a s is accepta e
Girder capacity MDL + ( xt x fp1) 491.67 kNm

Compressive stress due to dead loads -7.10 N/mm
Compressive stress due to live loads -30.76 N/mm
Total imposed compressive stress -37.86 N/mm
T ta  c pressive stress is accepta e

Compressive stress limit for traffic loading fp2 -103.35
Reduced compressive stress limit -103.35 N/mm x 0.90 fp2 -93.02 N/mm
C pressive stress ue t  traffic a s is accepta e

CALCULATION SHEET

Office Calc No.  0451442Glasgow
Mar-23

Section CCT/23 - Edge Girder Capacity Checker Date
Title

During the inspection the superstructure was felt to vibrate under heavy vehicle loading. A condition factor of
0.90 shall be applied to the live load modulus to account for the amplification of live load stresses due to the
vibration of the deck. The value of the condition factor is based on an appraisal of the degree of vibration
observed and is considered e uivalent to a poor  road surface factor.

Apr-23
Originator Date

The capacity of the internal girders will not be enhanced using the section modulus factor, FI, as there is a
discontinuity in the encasing material.

Shear stress due to permanent loads, taken as positive where it acts in the same direction as tr

and negative when it acts in the opposite direction.

tr  min Shear stress limit for traffic loading in cast iron:

VAR9-7070 HRE CS 454 Assessment



CALCULATION SHEET

Office Calc No.  0451442Glasgow
Mar-23

Section CCT/23 - Edge Girder Capacity Checker Date
Title

Apr-23
Originator DateVAR9-7070 HRE CS 454 Assessment

Depth of girder at support  (including 2mm section loss to bottom flange) 760.00 mm
eb thickness 44.50 mm

Area of web Aw 33820 mm2

Shear due to dead loads VDL 31.07 kN
Shear due to live loads VLL 93.79 kN
Total shear VT 124.86 kN

Shear stress due to dead loads 0.92 N/mm
Shear stress due to live loads 2.77 N/mm
Total shear stress 3.69 N/mm
T ta  shear stress is accepta e

24.60 N/mm
46.19 N/mm

Reduced tensile stress limit 24.60 N/mm x 0.90 tr 22.14 N/mm
Shear stress ue t  traffic a s is accepta e
Girder capacity VDL + (A  x tr) 779.72 kN

tr  min {Shear stress limit for traffic loading



CS 454 er issi e stresses in cast ir n
Cl. 8.3 The total compressive stress shall not exceed 154.00 MPa
Cl. 8.4 The total tensile stress shall not exceed 46.00 MPa
Cl. 8.7 The total shear stress in cast iron shall not exceed 46.00 MPa

E . 8.5 Tensile stress limit for traffic loading on cast iron: tr  fp1

here:
fp1 = 25 - 0.44 g when stresses due to permanent loads, g  -16MPa
fp1 = 20 - 0.76 g when stresses due to permanent loads, g  -16MPa

E . 8.6 fp2 = -(44 - 0.79 g) when stresses due to permanent loads, g  16MPa
fp2 = -(81 - 3.15 g) when stresses due to permanent loads, g  16MPa

25 - 0.44 g

44 + 0.79 g

here:
tr = shear stress due to traffic loads only, taken as positive

g =

Form AA

Condition factor to account for amplification of live load stresses due to deck vibration 0.90

Interna  ir er Capacity
Tension section modulus 1.2E+07 mm3

Compression section modulus 6.7E+06 mm3

Moment due to dead load MDL 324.22 kNm
Moment due to live load MLL 202.15 kNm
Total moment MT 526.37 kNm

Tensile stress due to dead loads 26.91 N/mm
Tensile stress due to live loads 16.78 N/mm
Total tensile stress 43.69 N/mm
T ta  per issi e tensi e stress accepta e

Tensile stress limit for traffic loading fp1 13.16 N/mm
Reduced tensile stress limit 13.16 N/mm x 0.90 fp1 11.84 N/mm
Tensi e stress ue t  traffic a s e cee s per issi e i it
Girder capacity MDL + ( xt x fp1) 466.91 kNm

Compressive stress due to dead loads -48.62 N/mm
Compressive stress due to live loads -30.32 N/mm
Total imposed compressive stress -78.94 N/mm
T ta  per issi e c pressive stress accepta e

Compressive stress limit for traffic loading fp2 -234.17
Reduced compressive stress limit -234.17 N/mm x 0.90 fp2 -210.75 N/mm
C pressive stress ue t  traffic a s is accepta e

Depth of girder at support 457.10 mm

eb thickness 44.50 mm

(smaller height of girder at support used and includes 1mm section
loss to bottom flange)

CALCULATION SHEET

Office Calc No.  0451442

Apr-23
Title VAR9-7070 HRE CS 454 Assessment Originator Date Mar-23
Section

Shear stress due to permanent loads, taken as positive where it acts in the same direction as tr
and negative when it acts in the opposite direction.

The capacity of the internal girders will not be enhanced using the section modulus factor, FI, as there is a
discontinuity in the encasing material.

Glasgow

CCT/23 - Edge girder capacity Checker Date

Shear stress limit for traffic loading in cast iron: tr  min 



CALCULATION SHEET

Office Calc No.  0451442

Apr-23
Title VAR9-7070 HRE CS 454 Assessment Originator Date Mar-23
Section

Glasgow

CCT/23 - Edge girder capacity Checker Date
Area of web 20341 mm2

Shear due to dead loads 148.31 kN
Shear due to live loads 94.27 kN
Total shear 242.57 kN

Shear stress due to dead loads VDL 7.29 N/mm
Shear stress due to live loads VLL 4.63 N/mm
Total shear stress VT 11.93 N/mm
T ta  shear stress is accepta e

21.79 N/mm
47.66 N/mm

Reduced shear stress limit 21.79 N/mm x 0.90 tr 19.61 N/mm
Shear stress ue t  traffic a s is accepta e
Girder capacity VDL + (A  x tr) 149.18 kN

As the girder fails 40/44 tonne GV , the girder will be checked for reduced live loads.

Shear stress limit for traffic loading tr  min 



A traffic flow factor for 'medium' traffic flow category shall be applied to the results 0.95

C nsi er 2  t nne a in
CS 454 Appendix B vehicle load model reference 1

sing the moving loads effects spreadsheet to obtain critical load position:
Maximum bending moment occurs when axle 1 is positioned 7.59 m from the left
hand support
Factored axle 2
Impact factor (good road surface) 1.62

Load arrangement in Structural Bridge Design:

Internal girder Structural Bridge Design analysis output:

Internal girder maximum moment 206 kNm x 0.95 195.69 kNm

ir er Capacity
Tensile stress due to live loads 16.24 N/mm
Reduced tensile stress limit fp1 11.84 N/mm
Tensi e stress ue t  traffic a s e cee s per issi e i it

The girder fails 26 tonne GV , the girder will be checked for 18 tonne GV  loading.

C nsi er  t nne a in
CS 454 Appendix B vehicle load model reference M

sing the moving loads effects spreadsheet to obtain critical load position:
Maximum bending moment occurs when axle 1 is positioned 7.0 m from the left
hand support
Factored axle 2
Impact factor (good road surface) 1.62

The tensile stress of the internal girder due to 40/44 tonne GV  traffic loads exceeds the permissible limit.
Compressive and shear stresses due to 40/44 tonne GV  traffic loads were found to be acceptable.
Therefore the tensile stress due to reduced traffic loads will be checked only.

Section CCT/23 - Reduced Live Loading Checker Date Apr-23
Title VAR9-7070 HRE CS 454 Assessment Originator Date Mar-23

CALCULATION SHEET

Office Glasgow Calc No.  0451442



Section CCT/23 - Reduced Live Loading Checker Date Apr-23
Title VAR9-7070 HRE CS 454 Assessment Originator Date Mar-23

CALCULATION SHEET

Office Glasgow Calc No.  0451442

Load arrangement in Structural Bridge Design:

Internal girder Structural Bridge Design analysis output:

Internal girder maximum moment 167.8 kNm x 0.95 159.41 kNm

Interna  ir er Capacity
Tensile stress due to live loads 13.23 N/mm
Reduced tensile stress limit fp1 11.84 N/mm
Tensi e stress ue t  traffic a s e cee s per issi e i it

The girder fails 18 tonne GV , the girder will be checked for 7.5 tonne GV  loading.

C nsi er  t nne a in
CS 454 Appendix B vehicle load model reference N

sing the moving loads effects spreadsheet to obtain critical load position:
Maximum bending moment occurs when axle 1 is positioned 4.5 m from the left
hand support
Factored axle 1
Impact factor (good road surface) 1.62



Section CCT/23 - Reduced Live Loading Checker Date Apr-23
Title VAR9-7070 HRE CS 454 Assessment Originator Date Mar-23

CALCULATION SHEET

Office Glasgow Calc No.  0451442

Load arrangement in Structural Bridge Design:

Internal girder Structural Bridge Design analysis output:

Internal girder maximum moment 86.2 kNm x 0.95 81.89 kNm

Interna  ir er Capacity
Tensile stress due to live loads 6.80 N/mm
Reduced tensile stress limit fp1 11.84 N/mm
Tensi e stress ue t  traffic a s is accepta e

The girder is suitable for 7.5 tonne GV  loading.










