1997/98 BRITISH RAIL PROPERTY BOARD
BRIDGE INSPECTION AND ASSESSMENT
PROGRAMME

ASSESSMENT REPORT
ALDEBY BRIDGE, ALDEBY
NCC BRIDGE NO. TM49123

BR BRIDGE NO. BYS/477

PREPARED BY

Planning and Transportation
Technical Group

Norfolk County Council
County Hall

Martineau Lane

Norwich

Norfolk

NR1 2S5G

Document Ref: AR/BDHO064/ALDRPT



1997/98 BRITISH RAIL PROPERTY BOARD
INSPECTION AND ASSESSMENT PROGRAMME

ALDEBY BRIDGE, ALDEBY : NCC BRIDGE No TM49123
BR BRIDGE No BYS/477

Author of Report:-

(Title) Engineer

(Name)

(Sig)

Reviewed and Authorised by:-

(Title) Project Engineer

(Name)

(Sig.)

(Title) " Head of Technical

(Name)

(Sig.)

Issue Status: FINAL

Date: October 2003

Document Ref: AR/BDH064/ALDRPT



ALDEBY BRIDGE, ALDEBY NORFOLK

NCC BRIDGE NO TM49123 [ BR NO BYS/477] C”;im"g";:“

ASSESSMENT REPORT Transportation
CONTENTS

SECTION PAGE NO.

Executive Summary 2

1.0 Location Plans / Site Plan 3

2.0 Introduction 5

3.0 Bridge Description 6

4.0 Conclusions of Inspection Report 7

5.0 Assessment Methods and Findings 9

6.0 Conclusions 10

APPENDICES

A Assessment Calculations

B Record Drawings

C Forms AA and AA/1 (AIP Submission)

D Forms BA and BAA (Assessment Certificates)

Document Ref: AR/BDH064/ALDRPT

=l




ALDEBY BRIDGE, ALDEBY NORFOLK

NCC BRIDGE NO TM49123 [ BR NO BYS/477] coums Meouan

ASSESSMENT REPORT Traraportition
EXECUTIVE SUMMARY

Aldeby Bridge is reported as being in poor condition with extensive spalling of soffit concrete
and corrosion of the bull nose rail truss members that are the primary structural element of the

bridge.

The Inspection for Assessment report and Form AA, Approval in Principle suggest the deck is a
constant depth, however careful examination of the record drawings suggests the top surface of
the deck concrete follows the profile of the top chord of truss. Therefore any assessment work
adopting a reinforced concrete analogy would have to take account of the varying depth of

section.

The assessor has concluded that the loss of concrete around the bottom rails and the extensive
corrosion will have removed any bond between the two materials and they will not be acting as
required for a reinforced concrete section analysis to be completely valid. The assessor has
therefore determined the structure’s load carrying capacity adopting the truss analogy method

identified as an option in Form AA.

The assessment of the bull nose rail truss has assumed section losses of 25% in accordance with
the findings of the inspection report. This is a qualitative estimate of section loss and is likely to

be conservative although the extent of corrosion must be a concern.
The bridge is assessed as having the capacity to carry 40 Tonnes Assessment Live Loading.

The substructure and foundations have all been assessed qualitatively and there are no obvious

defects which affect the stability of the structure.

The bridge is assessed as having the capacity to carry more than 30 units of HB loading, which is

the minimum HB requirement for this class of road.

The parapets have been assessed in accordance with the County Surveyors Guide ‘The
Assessment and Design of Unreinforced Masonry Vehicle Parapets’ and have been found to have

adequate containment capacity.
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LOCATION PLANS

1:50000 Plan

BRIDGE TITLE : ALDEBY BRIDGE
O.S.MAP REF :TM 448 951
N.C.C REF NO :TM49123
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This map is based upon Ordnance
Survey material with the permission of
Ordnance Survey on behalf of the
Controller of Her Majesty’s Stationery
Office @ Crown copyright. Unauthorised
reproduction infringes Crown copyright
and may lead to prosecution or civil
proceedings.

Norfolk County Council.

Aldeby Bridge
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2.0 INTRODUCTION

2.1 The assessment of Aldeby Bridge was commissioned under the programme of inspection

2.2

23

and assessment of BR Property Board Bridges in Norfolk.

The assessment has been based on the dimensions and condition factors included in the
Inspection for Assessment Report dated November 2000.
The following record drawings were made available for reference in July 1999:

Dwg Ref 5/BYS/477/1: G.ER. Renewal of- Public Road Overline Bridge at
112M 33, Between Aldeby and Haddiscoe.

Dwg Ref 5/BYS/477/2: G.E.R. Aldeby. Public Road Overline Bridge at 112" 33,
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3.0 BRIDGE DESCRIPTION

3.1  Aldeby Bridge carries the C388 road,. over the cutting of a dismantled railway line, north

3.2

9.3

34

3.3

3.6

S8

3.8

3.9

3.10

of the village of Aldeby within the parish of Aldeby.

The bridge is a single span reinforced concrete slab with brick abutments, wingwalls and

parapets. It has a clear, square span of 10.23m and zero skew.

The deck is a 710mm thick concrete slab which spans 10.23m between the faces of
abutments. It is reinforced longitudinally, top and bottom, with bullnose rails laid on their
sides at 420mm centres. The rails originally had approximately 30mm of concrete cover
but the majority of them are now exposed. There is transverse reinforcement present,

comprising 12mm diameter bars at 250mm centres, laid on top of the rails.

The abutments are 7.45m long and are constructed in blue engineering brick. The deck sits

directly on the abutment brickwork.

The parapets are constructed in blue engineering brick with engineering brick coping units

but the pilasters and newels have concrete coping stones.

The wingwalls are 5.44m long and are also constructed in blue engineering brick. They

run in line with the abutments, reducing in height towards the edge of the railway cutting.

The old railway cutting has been filled to soffit level on the south side, sloping back to the

original bottom of cutting ground level at 3.0m from the north elevation.

The carriageway over the bridge is 4.1m wide (single lane) with 1.0m and 1.2m wide
grass verges to the north and south respectively. This gives a minimum width of 6.3m
between the faces of the parapets. The road is humped over the bridge, having an
approach gradient of 6.6% from the west, which rolls over to 7.8% east of the bridge.

Details of the foundations are unknown.

The date of construction is unknown.
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3.11 Information from Anglian Water Services Limited indicate that a 6 inch diameter PVC

water main crosses the bridge buried within the south verge.

3.12 Information from British Telecommunications indicates that overhead cables cross the

bridge over the north verge.
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4.0 CONCLUSIONS OF INSPECTION REPORT
4.1 Aldeby Bridge is in poor condition due to the following defects:-
a) Spalled concrete over a large area of the deck soffit.
b) Extensive corrosion to the rails and transverse reinforcement within the deck slab.
42 Itis recommended that the spalled areas of concrete are made good.
43  The poor condition of the concrete and reinforcement of the deck slab gives cause for
concern and is likely to significantly affect the load carrying capacity of the bridge.
4.4  The above defects will be taken into account during assessment.
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5.0 ASSESSMENT METHODS AND FINDINGS

5.1 The phase 1 analysis was carried out adopting the assessment methods and parameters
given in the Inspection for Assessment Report, dated November 2000, and Form AA,
Approval in Principle.

5.2  The Form AA gives two alternative approaches to the Phase 1 assessment. The first is to
assess the deck as a number of independent reinforced concrete beams with the bull nose
rails acting as tension reinforcement. The second approach is to assume the bull nose rails
act as trusses with the concrete acting as compressive diagonal bracing (this approach has
been accepted for the assessment of Railtrack bridges in Norfolk). However, the loss of
concrete around the bottom rails and the extensive corrosion will have removed the bond
between the two materials required for a reinforced concrete section analysis to be
completely valid. Therefore, the assessment of Aldeby Bridge has only been carried out
adopting the truss analogy method.

33 The assessment of the beams has been based on reduced section properties to allow for
25% loss of section due to corrosion as reported in the inspection report. This is
considered to be a conservative assumption.

5.4  The phase 1 analysis of the beams was carried out adopting a static distribution of loads.

55 The above approach established that the bridge has the capacity to carry 40 Tonnes
Assessment Live Loading.

5.6 A phase 2 mechanism analysis was not identified for this structure.

5.7 A phase 3 analysis was carried out to determine a HB rating. The bridge was found to be
capable of carrying at least 30 units, the minimum HB requirement for this class of road.

5.8  The substructure and foundations have been assessed qualitatively and there are no
obvious defects which would affect the stability of the structure.

5.9  The parapets are of masonry construction and do not comply with BD52/93, the current

standard for highway parapets. An assessment of the containment capacity of the parapets
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5:10

2.1

3:12

513

5.14

has been made following the guidance given in the County Surveyor’s Society Guidance

Note ‘The Assessment and Design of Unreinforced Masonry Parapets.’

The Guide provides charts from which the containment capacity of a parapet of given
construction type, thickness and height can be determined. The charts assume that the
parapets are in good condition and that any defects are made good. The containment
capacity is then compared with the specific containment requirement for the parapet,

which is bridge specific.

Each parapet has several horizontal cracks near the top of the parapet, which are
considered to have a detrimental affect on the capacity of the parapets. The north parapet
has some missing bricks under the coping stones. To account for these defects the parapet

height was reduced by 300mm.

The specific containment requirement for the parapets is determined from the lesser of the

following:
1) Statutory Road Speed Limit.
ii) Maximum speed attained by 85% of vehicles using that section of the highway.

ii1) The theoretical speed based on highway geometrical constraints determined, as a

function of the bridge cross-section, using the guide.

A containment capacity of 85 kph was determined for the parapets. The specific
containment requirement is 86 kph, based on highway geometrical constraints. This
marginal failure of the parapets’ capacity, together with the conservative reduction of the

parapet height, indicates that the parapets have adequate containment capacity.

Aldeby Bridge at Aldeby crosses a disused railway and therefore the risk that masonry
may detach, as a result of a vehicle collision with the parapets, is not considered

significant.
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6.0 CONCLUSIONS

6.1  Aldeby Bridge has the capacity to carry 40 Tonnes Assessment Live Loading adopting the

6.2

6.3

6.4

6.5

parameters stated in Form AA, Approval in Principle.

The substructure and foundations have all been assessed qualitatively and there are no

defects which are considered to affect the stability of the structure.

Based on the parameters stated in Form AA, Approval in Principle, the bridge is assessed
as having the capacity to carry greater than 30 units, the minimum HB requirement for this

class of road.

The parapets have been assessed in accordance with the County Surveyors Guide ‘The
Assessment and Design of Unreinforced Masonry Vehicle Parapets’ and have been found

to have adequate containment capacity.

The bridge crosses a disused railway and therefore the risk that masonry may detach, as a

result of a vehicle collision with the parapets, is not considered significant.
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Group Standard

FORM ‘AA’ (BRIDGES)

APPROVAL IN PRINCIPLE FOR ASSESSMENT

GC/TP0356
Appendix: 4
Issue: 1

Revision: A
Date: FEB. 83

STRUCTURE/LINE NAME
ELR/STRUCTURE NO
BRIEF DESCRIPTION OF EXISTING BRIDGE

(a) Span Arrangement

| (b) Superstructure Type

| (c) Substructure Type

(d) Oetails of any Special Featurss

Aldeby Bridge

8R No. 477 B\fglct?'?

Single span reinforced concrete slab deck over the
cutting of a dismantled railway line. The bridge is simply
supported with a clear span of 10.23m and zero skew.

The slab sifs'airectly on the abutment brickwork.

Further details are included in the ‘Inspection for
Assessment Report’ dated November 2000.

The slab is 710mm thick. The longitudinal reinforcement
comprises 80Ib bullnose. rails at 420mm centres top and
bottom. The top chord is curved in the vertical plane to
form a truss with the bottom chord.

The transverse reinforcement comprises 12mm diameter
bars laid on top of the bottom rails, at 250mm centres.
The original minimum cover to the reinforcement was
30mm, but this has deteriorated throughout the soffit.

Trial excavations have determined that the deck lies
under 30mm of fill and 130mm of surfacing.

The parapets are constructed from biue engineering brick
with engineering brick coping units. They have a
minimum height of 1.23m above the verges. The
parapets are straight, 360mm thick and extend over the
wingwalls to terminate at brick newels.

The carriageway over the bridge is 4.1m wide with 1.0m
and 1.2m wide verges to the north and south

respectively.

The abutments are 7.45m long and constructed in blue
engineering brick.

The wingwalls are 5.44m long, straight in plan and
constructed in blue engineering brick.

There are no details of the foundations available

Nane.




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

Issue: 1

Revision: A

Date: FEB. 93

APPROVAL IN PRINCIPLE FOR ASSESSMENT

ASSESSMENT CRITERIA

(a) Loadings and Speed Live loading to be used:-

(i) HA Loading

Initial assessment for 40 tonnes Assessment
Live Loading in accordance with Departmental

: Standard BD21/97 (a reduced level

Assessment Live Loading will be determined if

the structure is inadequate for this loading).

(i) HB Loading
Subject to meeting the requirements for the 40

tonnes Assessment Live Loading, the structure’s

HB rating will be determined in accordance with

Clauses 6.3 and 6.4 of BD 37/88 combined,

where appropriate, with the loads stated in (i)
above.

(iii) Footway Live Loading

Footway and verge areas will be assessed for

footway loading applied in accordance with
Clause 5.36 of BD21/97.

Traffic Speed:- 30mph (48km/h)

: (b) Ccades to be Used List of relevant documents from the TAS (dated
November 1997). See Appendix 1.
() Proposed Method of Structural Analysis Phase 1:- The decks will be assessed using simple hand
methods adopting two alternative approaches:

reinforcement.

e The deck will be treated as a reinforced concrete
section with the bullnose rail trusses acting as

» The deck will be treated as longitudinal steel trusses
with the concrete treated as compressive diagonal

bracing.

Phase 2:- A phase 2 assessment method has not been
identified for this structure.

Phase 3:- Subject to meeting the reguirements of the 40

tonnes Assessment Live Loading, the structure will be

further assessed to determine its HB capacity
' accordance with the methods detailed above.

(d) Oetails of any Special Requirements None

(ii)



Group Standard

FORM ‘AA’ (BRIDGES) GCITP0356

APPROVAL IN PRINCIPLE FOR ASSESSMENT

Appendix: 4
Issue: 1

Revision: A
Date: FEB. 93

STRUCTURAL ASSESSMENT ENGINEER'S COMMENTS

°

The Inspection for Assessment Report concludes that the bridge is in a poor condition. The report
recommends that reduced section properties be used for the assessment.

The Reduction Factor K for 40 tonnes Assessment Live Loading will be derived on the basis of Medium Annual
Average Hourly HGV Flow and Poor Road Surface. The Traffic Flow category and Road Surface condition
have been adopted on the basis of observations during the inspection visit. The sensitivity of the assessment
for high traffic volumes will be considered.

In the absence of any testing, a characteristic strength of steel shall be taken as 230N/mm? in accordance with
Departmental Standard BD21/97 Clause 4.4.

Similarly, a characteristic strength of concrete shall be taken as 15N/mm? in accordance with Departmental
Standard BD21/97 Clause 4.7.

Note that for each of the two proposed methads of structurai analysis identified for the Phase 1 assessment, a
different effective span shall be used.

(@) When the deck is considered as a reinforced concrete section with the bullnose rail trusses acting as
reinforcement, the effective span = 10.23m + (2/3 * 0.611m) = 10.637m.

Ref: BD44/95 Cl 5.3.1.1¢)
The bridge records note that: the length of the beam in contact with the abutment

= 2ft 7°/4 in = 804mm.
the effective depth of the beam = §11mm

(b)  When the deck is considered as longitudinal steel trusses with the concrete treated as compressive
diagonal bracing, the effective span = 10.23m + (2/3 * 0.576m) = 10.614m

Ref: BD56/96 Cl 16.3

The bridge records note that: the length of the beam in contact with the abutment
= 2ft 7%, in = 804mm.
the depth of the beam = 576mm

All assumptions shall be subjected to a sensitivity analysis.

(iii)



~ORM ‘AA’ (BRIDGES)

APPROVAL IN PRINCIPLE FOR ASSESSMENT

GC/TP0356
Appendix: 4
Issue: 1

Revision: A
Date: FEB. 93

CIVIL ENGINEERS COMMENTS

BRB WORKS COMMENTS - |F APPLICABLE

PROPOSED CATEGORY FOR INDEPENDENT CHECK:

SUPERSTRUCTURE
SUBSTRUCTURE

NAME OF CHECKER SUGGESTED IF CAT20R 3

CATEGORY 1

THE ABOVE ASSESSMENT, WITH AMENDMENTS SHOWN, IS APPROVED IN P

CATEGORY 2 AND 3

Category 1 for

Category 1 for

SIGNE

TIELE.

DATE..

Phase 1, Category 2 for Phase 2.

Phase 1, Category 2 for Phase 2.

NCC Bridge Maintenance Section
led by D. McCarter.

THE ABOVE ASSESSMENT, WITH AMENDMENTS SHOWN, IS APPROVED IN PRINCIPLE:




== 'British Railwdys Board Group Standard
FORM ‘AA/1" (BRIDGES) GC/TP0356
Appendix: 4

Issue: 1

Revision: A

Date: FEB. 93

APPROVAL IN PRINCIPLE FOR ASSESSMENT

ADDITIONAL INFORMATION REQUIRED FOR BRB OWNED PUBLIC ROAD OVERBRIDGES
ASSESSED AS PART OF BRIDGEGUARD llI
STRUCTURE/LINE NAME Aldeby Bridge

ELR/STRUCTURE NO BR No. 477

SCOPE OF ASSESSMENT

If the bridge achieves a 40 tonne assessment live load rating, a HB rating shall be determined.

ASSESSMENT CRITERIA

a)

b)

The above is agreed subject to the amendments and comments shown bel

Standard and Codes of Practice to be used in assessment:-
List of relevant documents from the TAS (dated November 1997). See Appendix 1.

Proposed method of structural analysis
Phase 1:- The deck will be assessed using simple hand methods adopting two aiternative
approaches. The deck will be treated as:
. a reinforced concrete section with the trusses acting as reinforcement.
. longitudinal trusses with concrete treated as compressive diagonal bracing.

Phase 2:- A phase 2 assessment method has not been identified for this structure.

Phase 3:- Subject to meeting the requirements of the 40 tennes Assessment Live Loading the
structure will be further assessed to determine its HB capacity in accordance with the
methods detailed above.

Planned Highway works/modifications at the site
None.

Road designation/class and whether classed as a heavy load route
C388 - which is not a heavy load route.

Any other requirement
None

SIGNED ..|

NAME: P.
For and on
COUNCIL

(v)



APPENDLX |

BRITISH RATLWAYS PROPERTY BOARD ASSESSMENT PROGRANIVIE

TECHNICAL APPROVAL SCHEDULE "TAS" (NOVEMEER 1097)

SCHEDULE OF DESIGN AND ASSESSMENT DOCUMENTS RELATING TO BRITISH
RAILWAYS PROPERTY BOARD BRIDGES AND STRUCTURES CARRYING HIGHWAYS (Al
documents arz taken to wnclude revizions current at date of this TAS)

L BRITISH RAILWAYS BOARD - GROUP STANDARD

GC/TPO Approval in Principle and Checking Procedurss for Bridgss and Other Structuras - [ssue |

3

il
fw

(Revision A) February 1993

I~

DEPARTMENT OF TRANSPORT < DEPARTMENTAL STANDARDS

2.1 BRIDGES AND STRUCTURES

BD 2/89 Technical Approval of DTp Highway Structures-on Motorways and Other Trunk Roads

BD'12/83 Corrugated Steel Buried Structures.

BD 21/97 The Assessment of Highway Brnidges and Strucrures.

BD 31/87 Bured Concrete Box Type Structures.

BD 57/88 Loads for Highway Bndges.

BD 44/93 The Assessment of Concrate Highway Brdges and Structures.

BD 52/95 The Design of Highway Bndge Parapets.

BD 356/96 The Assessment of Stezl Highway Bridges and Strucrtures.

BD 61/96 The Assessment of Composite Highway Bridges and Structures.

3 DEPARTMENT OF TRANSPORT - DEPARTNMENTAL ADVICE NOTES

BA [6/97 The Assessment of Highway Bridges and Structures.

BA 39/83 Assessment of Rewtorced Concrete Half-Jounts.

BA +4/96 Assessment of Concrate Highwayv Bridges and Structures

BA 31/93 The Assessment of Concrete Structures Affected by Stzel Corrosion.

BA 32/94 The Assessment of Concrete Structures Affectad by Alkali Silica Reaction.

BA 36/95 The Assessment of Steel Highway Bridges and Structures.

BA61/96  The Assessment of Composite Highway Brdges.

4. DEPARTNMENT OF TRANSPORT - TECHNICAL MEMORANDA (BRIDGES)

BE 3/78 Rainforced Earth and Anchored Earth Retaiung Walls and Bridges Abutments for
Embankments.

BE 3/75 Rules for the Design and Use ot Freyssinet Concrete Hinges in Highway Structures.

BE 23 Shear Kev Decks.

3, MISCELLANEOUS

Guidance Note for the Assessment and Design of Unreinforced Masoary Vehicle Parapets produced by the

County Survevor’s Society Vol | (Fiest Edition - 1993)



BRITISH RAILWAYS PROPERTY BOARD ASSESSMENT PROGRAMME

ADDITIONAL DOCUMENTS ISSUED SUBSEQUENT TO THE TECHNICAL
APPROVAL SCHEDULE "TAS" (NOVEMBER 1997)

The following documents have been issues under the Bridgeguard 3 Assessment Programme to
provide guidance on aspects not adequately covered by Standards. They are not mandatory and
the assessing engineer should satisfy himself that they are applicable to the structure under
consideration.

BRIDGEGUARD CURRENT INFORMATION SHEETS

Cls 16:; Assessment of Plers

EIS 15 Mechanism analysis of Multi span arches

CIS 19: Condition Factors in rigorous Arch analysis

Cls 20 Assessment of Skew Arches :

CIS 21: Single span-Arches with h greater than d

CIS23; Jack Arches, Buckle Plates

(C15 23 Use of BD and BA61 on cased and filler beam bridges
Cls 2% HB/MEXE method

Letter: Pedestrian Live Loading
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Group Standard

=== British Railways Board

FORM ‘BAA’ (BRIDGES) GC/TP0356

Appendix:6
Issue:1
Revision:A
Date: FEB 93

CERTIFICATION FOR ASSESSMENT CHECK

NOTIFICATION OF ASSESSMENT CHECK

STRUCTURE NAME/ROAD NO. Aldeby Bridge, Aldeby/ C388
LINE NAME G.E.R". (Closed)

ELR CODE/STRUCTURE NO. BR No. BYS/477

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

40 Tonnes Assessment Live Load

Up to 30 units HB Loading

Critical member/s: None

RECOMMENDED LOADING RESTRICTIONS

None

DESCRIPTION OF STRUCTURAL DEFICIENCIES AND RECOMMENDED STRENGTHENING

There is significant concrete spalling exposing the bull nose rails which are severely corroded.
There is a risk that progressive corrosion will compromise the assessed capacity of the
structure.

eam Leader (Assessment), Norfolk
County Council

Head of Technical, Norfolk County
il



== British Railways Board Group Standard

FORM ‘BA’ (BRIDGES) GC/TP0356
Appendix:5

Issue:1

Revision:A

Date: FEB 93

CERTIFICATION FOR ASSESSMENT CHECK

STRUCTURE/LINE Aldeby Bridge, CATEGORY OF CHECK  gategory 1
NAME Aldeby
ELR/STRUCTURE NO. BR No. BYS/477

| 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 14 December 2000
(2) It has been checked for compliance with the following principal British Standards, Codes of

Practice, BR Technical notes and Assessment standards.

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).

1. Record drawings supplied by Rail Property Ltd July 1999.

2. The effective span for the steel truss has been calculated in accordance with BD56/96

3. The depth of the deck has been taken as 650mm to account for extent of spalled soffit
concrete

4. The assessment has allowed for 25% loss of section of bull nose rails as reported in the

eam Leader (Assessment), Norfolk &0( ([O
ounty Council ¥ ...

bad of Technical, Norfolk County i ( 0?5
puncil SZV{ tK‘l ......




Group Standard

FORM ‘AA’ (BRIDGES)

GC/TP0356
Appendix: 4
Issue: 1

Revision; A
Date: FEB. 93

APPROVAL IN PRINCIPLE FOR ASSESSMENT

STRUCTURE/LINE NAME

ELR/STRUCTURE NO

BRIEF DESCRIPTION OF EXISTING BRIDGE

(@)

(b)

(c)

(d)

Span Arrangement

Superstructure Type

Substructure Type

Details of any Special Features

Aldeby Bridge

BRNo.477 RY<[4AT1

Single span reinforced concrete slab deck over the
cutting of a dismantled railway line. The bridge is simply
supported with a clear span of 10.23m and zero skew.

The slab sits directly on the abutment brickwork.

Further details are included in the ‘Inspection for
Assessment Report’ dated November 2000.

The slab is 710mm thick. The longitudinal reinforcement
comprises 80Ib bullnose- rails at 420mm centres top and
bottom. The top chord is curved in the vertical plane to
form a truss with the bottom chord.

The transverse reinforcement comprises 12mm diameter
bars laid on top of the bottom rails, at 2560mm centres.
The original minimum cover to the reinforcement was
30mm, but this has deteriorated throughout the soffit.

Trial excavations have determined that the deck lies
under 50mm of fill and 130mm of surfacing.

The parapets are constructed from blue engineering brick
with engineering brick coping units. They have a
minimum height of 1.23m above the verges. The
parapets are straight, 360mm thick and extend over the
wingwalls to terminate at brick newels.

The carriageway over the bridge is 4.1m wide with 1.0m
and 1.2m wide verges to the north and south
respectively.

The abutments are 7.45m long and constructed in blue
engineering brick.

The wingwalls are 5.44m long, straight in plan and
constructed in blue engineering brick.

There are no details of the foundations avaiiable

None.




Group Standard

FORM ‘AA’ (BRIDGES)

GC/TP0356
Appendix: 4
Issue: 1

Revision: A
Date: FEB. 93

APPROVAL IN PRINCIPLE FOR ASSESSMENT

ASSESSMENT CRITERIA

(a) Loadings and Speed

(b) Codes to be Used

(c) Proposed Method of Structural Analysis

(d) Details of any Special Requirements

Live loading to be used:-

(i) HA Loading
Initial assessment for 40 tonnes Assessment
Live Loading in accordance with Departmental
Standard BD21/97 (a reduced level of
Assessment Live Loading will be determined if
the structure is inadequate for this loading).

(i) HB Loading
Subject to meeting the requirements for the 40
tonnes Assessment Live Loading, the structure’s
HB rating will be determined in accordance with
Clauses 6.3 and 6.4 of BD 37/88 combined,
where appropriate, with the loads stated in (i)
above.

(iii) Footway Live Loading
Footway and verge areas will be assessed for
footway loading applied in accordance with
Clause 5.36 of BD21/97.

Traffic Speed:- 30mph (48km/h)

List of relevant documents from the TAS (dated
November 1997). See Appendix 1.

Phase 1:- The decks will be assessed using simple hand
methods adopting two alternative approaches:

e The deck will be treated as a reinforced concrete
section with the bullnose rail trusses acting as
reinforcement.

e The deck will be treated as longitudinal steel trusses
with the concrete treated as compressive diagonal
bracing.

Phase 2:- A phase 2 assessment method has not been
identified for this structure.

Phase 3:- Subject to meeting the requirements of the 40
tonnes Assessment Live Loading, the structure will be
further assessed to determine its HB capacity in
accordance with the methods detailed above.

None

(i)



Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356

Appendix: 4
[ssue: 1
Revision: A
Date: FEB. 93

APPROVAL IN PRINCIPLE FOR ASSESSMENT

STRUCTURAL ASSESSMENT ENGINEER'S COMMENTS

The Inspection for Assessment Report concludes that the bridge is in a poor condition. The report
recommends that reduced section properties be used for the assessment.

The Reduction Factor K for 40 tonnes Assessment Live Loading will be derived on the basis of Medium Annual
Average Hourly HGV Flow and Poor Road Surface. The Traffic Flow category and Road Surface condition
have been adopted on the basis of observations during the inspection visit. The sensitivity of the assessment
for high traffic volumes will be considered.

In the absence of any testing, acharacteristic strength of steel shall be taken as 230N/mm? in accordance with
Departmental Standard BD21/97 Clause 4.4.

Similarly, a characteristic strength of concrete shall be taken as 15N/mm? in accordance with Departmental
Standard BD21/97 Clause 4.7.

Note that for each of the two proposed methods of structural analysis identified for the Phase 1 assessment, a
different effective span shall be used.

(@) When the deck is considered as a reinforced concrete section with the bullnose rail trusses acting as
reinforcement, the effective span = 10.23m + (2/3 * 0.611m) = 10.637m.

Ref: BD44/95 Cl 5.3.1.1¢)
The bridge records note that: the length of the beam in contact with the abutment
= 2ft 7%/, in = 804mm.

the effective depth of the beam = 611mm

(b)  When the deck is considered as longitudinal steel trusses with the concrete treated as compressive
diagonal bracing, the effective span = 10.23m + (2/3 * 0.576m) = 10.614m

Ref: BD56/96 Cl 16.3
The bridge records note that: the length of the beam in contact with the abutment

= 2ft 7%/ in = 804mm.
the depth of the beam = 576mm

All assumptions shall be subjected to a sensitivity analysis.

(iii)



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

[ssue: 1

Revision: A

Date: FEB.
APPROVAL IN PRINCIPLE FOR ASSESSMENT gl He

CIVIL ENGINEERS COMMENTS

BRB WORKS COMMENTS - IF APPLICABLE

PROPOSED CATEGORY FOR INDEPENDENT CHECK:

SUPERSTRUCTURE Category 1 for Phase 1, Category 2 for Phase 2.

SUBSTRUCTURE Category 1 for Phase 1, Category 2 for Phase 2.
NAME OF CHECKER SUGGESTED IF CAT 20R 3 NCC Bridge Maintenance Section
led by D. McCarter.

CATEGORY 1

THE ABOVE ASSESSMENT, WITH AMENDMENTS SHOWN, IS APPROVED IN P

CATEGORY 2 AND 3

THE ABOVE ASSESSMENT, WITH AMENDMENTS SHOWN, IS APPROVED IN PRINCIPLE:

SIGNED v s




Group Standard

== British Railwdys Board

FORM ‘AA/1’ (BRIDGES) GC/TP0356
Appendix: 4
Issue: 1
Date L2863
APPROVAL IN PRINCIPLE FOR ASSESSMENT <l Fob

ADDITIONAL INFORMATION REQUIRED FOR BRB OWNED PUBLIC ROAD OVERBRIDGES
ASSESSED AS PART OF BRIDGEGUARD lll
STRUCTURE/LINE NAME Aldeby Bridge

ELR/STRUCTURE NO BR No. 477

SCOPE OF ASSESSMENT
If the bridge achieves a 40 tonne assessment live load rating, a HB rating shall be determined.

ASSESSMENT CRITERIA

a) Standard and Codes of Practice to be used in assessment:-
List of relevant documents from the TAS (dated November 1997). See Appendix 1.

b) Proposed method of structural analysis
Phase 1:- The deck will be assessed using simple hand methods adopting two alternative

approaches. The deck will be treated as:
o a reinforced concrete section with the trusses acting as reinforcement.
o longitudinal trusses with concrete treated as compressive diagonal bracing.
Phase 2:- A phase 2 assessment method has not been identified for this structure.
Phase 3:- Subject to meeting the requirements of the 40 tonnes Assessment Live Loading the
structure will be further assessed to determine its HB capacity in accordance with the

methods detailed above.

c) Planned Highway works/modifications at the site

None.
d) Road designation/class and whether classed as a heavy load route

C388 - which is not a heavy load route.

e) Any other requirement
None

The above is agreed subject to the amendments and commen




APPENDIX 1

BRITISH RAILWAYS PROPERTY BOARD ASSESSMENT PROGRANMME

TECHNICAL APPROVAL SCHEDULE "TAS" (NOVEMBER 1997)

SCHEDULE OF DESIGN AND ASSESSMENT DOCUMENTS RELATING TO BRITISH
RAILWAYS PROPERTY BOARD BRIDGES AND STRUCTURES CARRYING HIGHWAYS (All
documents are taken to include revisions current at date of this TAS)

L. BRITISH RAILWAYS BOARD - GROUP STANDARD

GC/TP0356  Approval in Principle and Checking Procedures for Bridges and Other Structures - [ssue |
(Revision A) February 1993.

2. DEPARTMENT OF TRANSPORT - DEPARTMENTAL STANDARDS

2.1 BRIDGES AND STRUCTURES

BD 2/89 Technical Approval of DTp Highway Structures on Motorways and Other Trunk Roads.
BD'12/95 Corrugated Steel Buried Structures.
BD 21/97 The Assessment of Highway Bridges and Structures.

BD 31/87 Buried Concrete Box Type Structures.
BD 37/88 Loads for Highway Bridges.

BD 44/95 The Assessment of Concrete Highway Bridges and Structures.

BD 32/93 The Design of Highway Bridge Parapets.

BD 36/96 The Assessment of Steel Highway Bridges and Structures.

BD 61/96 The Assessment of Composite Highway Bridges and Structures.

3: DEPARTMENT OF TRANSPORT - DEPARTMENTAL ADVICE NOTES
BA 16/97 The Assessment of Highway Bridges and Structures.

BA 39/93 Assessment of Reinforced Concrete Half-Joints.

BA 44/96 Assessment of Concrete Highway Bridges and Structures.

BA 51/95 The Assessment of Concrete Structures Affected by Steel Corrosion.

BA 52/94 The Assessment of Concrete Structures Affected by Alkali Silica Reaction.
BA 36/96 The Assessment of Steel Highway Bridges and Structures.

BA 61/96 The Assessment of Composite Highway Bridges.

4. DEPARTMENT OF TRANSPORT - TECHNICAL MEMORANDA (BRIDGES)

BE 3/78 Reinforced Earth and Anchored Earth Retaining Walls and Bridges Abutments for
Embankments.

BE 3/73 Rules for the Design and Use of Freyssinet Concrete Hinges in Highway Structures.

BE 23 Shear Key Decks.

g, MISCELLANEQUS

Guidance Note for the Assessment and Design of Unreinforced Masonry Vehicle Parapets produced by the
County Surveyor's Society Vol I (First Edition - 1993)



BRITISH RAILWAYS PROPERTY BOARD ASSESSMENT PROGRAMME

ADDITIONAL DOCUMENTS ISSUED SUBSEQUENT TO THE TECHNICAL
APPROVAL SCHEDULE "TAS" (NOVEMBER 1997)

The following documents have been issues under the Bridgeguard 3 Assessment Programme to
provide guidance on aspects not adequately covered by Standards. They are not mandatory and
the assessing engineer should satisfy himself that they are applicable to the structure under
consideration.

BRIDGEGUARD CURRENT INFORMATION SHEETS

CIS 16; Assessment of Piers

CIS 18: Mechanism analysis of Multi span arches

Cls 19: Condition Factors in rigorous Arch analysis

CIS 20: Assessment of Skew Arches

CIS 21: Single span-Arches with h greater than d

CIS 22: Jack Arches, Buckle Plates

CIS 23: Use of BD and BA61 on cased and filler beam bridges
LIS 27 HB/MEXE method

Letter: Pedestrian Live Loading



' | NORFOLK Form DC 23/A

ro_UVTY‘WCOU\(:IL

 Planning &
Transportation

CALCULATION SHEET

Project Title:- % E %f’(‘@\ ({ggﬁ (6( SHEET NO.

(

Sub Section:- Mdﬁb"'\ %htﬂi@ —Pb[/’ ] _,?
“P%rkoject_ File Ref:- D‘rzrw'l‘ng'Ref:- ‘P’reparedbjﬁ» Date:- 2 EC*IO@

HO(‘)A"Z Checked by

Roses condnds, v Ay
= iw\ejsz Ol e m@ QWG o Coate,

=t ~agefieac Qi@w; qﬁ&ﬁg«ﬁ«—mﬁ!}‘
Labs Lacge o
/ W pm&cwg(&g&;gﬁ%;@ “ufﬂj
fraesses (PR wecoegdt b—c.-—C-Q
A e mw %xg«je%b FlPat«& ,;:\
: J( A @Hﬁrt Q (& ‘ﬁ(\

cﬁw& Sesoool z \¢O “

%L’\,\, a. %@y CQ
&wﬁ& I:rw — Q“’"w
1-@1 Qwadl@ %’A}‘W\ ot
wdo o chgja tc
oo LCT FQ; +]’C RN ¥

{«%(QK eacazk Cﬂ%ﬁ‘-c" \

Qg@’m«f# _1_\5\4@3_\({ — LC) 1Q MliudoRens
mzbi L«:-L%Jr? ‘—5} J

Ref:-

T 48T ALL (&Qﬂ_q(? gl ‘/lr:_‘i )
Y — ol oS p Cz--‘ \ \ “\ i-[ ) ‘f'z o
&l / -:-: \ »\{L '\__‘ u‘_"_i}:{)-ﬂ-:uﬁ ~ b el T
b S A e T | b 3
R N N
N e ) ) ( Cedb gt We el icerd D),

Revision 1






