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=== British Railways Board Group Standard

FORM 'AA’ (BRIDGES) GC/TP0356

Appendix: 4

Issue: 1

Revision: A

APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: Feb 93
STRUCTURE / LINE NAME DEBDEN ROAD BRIDGE

ELR / STRUCTURE NO. AEB 2116

BRIEF DESCRIPTION OF EXISTING BRIDGE:

(a)

(b)

(c)

(d)

Span Arrangement

The bridge has a clear skew span of 7.43m. The angle of skew is 7°.
Superstructure Type

The deck comprises cast iron beams with brick jack arches.
Substructure Type

Brick abutments.

Details of any Special Features

None

ASSESSMENT CRITERIA

(a)

(b)

(c)

Loadings and Speed

Loadings to be in accordance with BD 21/97. The current permitted traffic speed across the
structure 1s 30mph.

Codes to be used

See attached TAS schedule and March 1999 addendum.

Proposed Method of Structural Analysis

The cast iron beams will be assessed on a worst loaded strip analysis. The jack arches will

be assessed as arches springing from the beams using the computer program ARCHIE. For
the analysis the following parameters will be adopted.
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== British Railways Board Group Standard

FORM 'AA’ (BRIDGES) GC/TP0356

Appendix: 4

Issue: 1

Revision: A

APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: Feb 93
STRUCTURE / LINE NAME DEBDEN ROAD BRIDGE

ELR /STRUCTURE NO. AEB 2116

BRIEF DESCRIPTION OF EXISTING BRIDGE:

(a) Span Arrangement

The bridge has a clear skew span of 7.43m. The

(b) Superstructure Type
The deck comprises cast iron beams with Brick jack arches.
(c) Substructure Type

Brick abutments.

Details of any Special Features

ith BD 21/97. The current permitted traffic speed across the
structure is 30mph.

(b) Codes to be used
See attached TAS schedule and March 1999 addendum.

(c) Proposed Method of Structural Analysis
The cast iron beams will be assessed on a worst loaded strip analysis. The jack arches will

be assessed as arches springing from the beams using the computer program ARCHIE. For
the analysis the following parameters will be adopted.
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== British Railways Board Group Standard
FORM 'AA' (BRIDGES) GC/TP0O356
Appendix: 4
Issue: 1
Revision: A
APPROVAL IN PRINCIPLE FOR ASSESSMENT Date. Feb 83
ARCHIE
Backing level None
Masonry self weight 21 kN/m3
Fill self weight 19 kN/m3
Surfacing self weight 23 kN/m3
& for fill 30°
ARCHIE pressure coefficient 0.3
Masonry strength 2.3 N/mm?2

Passive pressures generated behind the arch will be limited to 30% of the full
passive pressures.

Section sizes and dimensions will be based on drawings AI1877/1004/FI1G 01,06
(d) Details of any Special Requirements
None

STRUCTURAL ASSESSMENT ENGINEER'S COMMENTS

CIVIL ENGINEER'S COMMENTS

BRB WORKS GROUP COMMENTS - IF APPLICABLE
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== British Railways Board Group Standard
FORM 'AA’ {BRIDGES) GC/TP0356
Appendix: 4

. Issue: 1

Revision: A

APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: Feb 93

PROPOSEL: CATEGORY FOR INDEPENDENT CHECK
SUPERSTRUCTURE 1
SUBSTRUCTURE NIA

NAME OF CHECKER SUGGESTED IF CAT 2 OR 3 N/A

THE ABOVE IS SUBMITTED FOR APPROVAL IN PRINCIPLE

SIGNED

TITLE ASSESSMENT TEAM LEAJER

DATE =z ~42.-7272

FOR AND ON BEHALF OF WS ATKINS CONSULTANTS LTD

CATEGORY 1

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

SIGNED

CATEGORY 2 AND 3

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

SIGNED  N/A

TITLE

DATE

tii
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=== British Railways Board Group Standard

FORM 'AA/M1' (BRIDGES) GC/TP0356
Appendix: 4

Issue: 1

ision: A

APPROVAL IN PRINCIPLE FOR ASSESSMENT Dot Fon o

ADDITIONAL INFORMATION REQUIRED FOR BRB PUBLIC ROAD GVERBRIDGES
ASSESSED AS PART OF BRIDGEGUARD 11l

STRUCTURE / LINE NAME DEBDEN ROAD BRIDGE
ELR/STRUCTURENO. AEB 2116
SCOPE OF ASSESSMENT

An inspection of the structure has been carried out prior to the assessment in order to confirm
section sizes and overall dimensions as shown on the drawings. The substructure shows no signs
of distress and is deemed satisfactory, therefore no analysis will be carried out.

The beams will be assessed to determine their load carrying capacity using permissible stress
analysis and the jack arches will be assessed to determine their capacity at ULS. Shouid the deck
be adequate for 40 Te loading the HB capacity will be determined.

The parapets will not be assessed since they do not meet current standards.

ASSESSMENT CRITERIA
a) Standards and Codes of Practice to be used in assessment
See attached TAS schedule and March 1999 addendum.
b) Proposed method of structural analysis
The cast iron beams will be assessed on a worst loaded strip analysis. The jack arches will

be assessed as arches springing from the beams using the computer program ARCHIE. For
the analysis the following parameters will be adopted.

ARCHIE
Backing level None
Masonry self weight 21 kN/m3
Fill self weight 19 kN/m3
Surfacing self weight 23 kN/m3
o for fill 30°
ARCHIE pressure coefficient 0.3
Masonry strength 2.3 N/mm?2

Passive pressures generated behind the arch will be limited to 30% of the full
passive pressures.

Section sizes and dimensions will be based on drawings AI1877/1004/FIG 01,06

iv
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== British Railways Board Group Standard

FORM 'AA/1' (BRIDGES) GC/TP0356

Appendix: 4

I.ss_,ue.: 1

APPROVAL IN PRINCIPLE FOR ASSESSMENT Dater Fob 83
c) Planned Highway works / modifications at this site

Intrusive works were carried out and comprised drilling through the arch barrel. There are
no other works planned.

d) Road designation / class and whether classed as a heavy load route
Unclassified road. The road is not a heavy load route.

e) Any other requirement

None.

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

SIGNED

. J
DATE | ey D e

TITLE I\@u”'\kl { Lockic] H(c) )

FOR AND ON BEHALF ESSEX COUNTY COUNCIL TRANSPORTAT%ON AND
OPERATIONAL SERVICES DIVISION.
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TECHNICAL APPROVAL SCHEDULE "TAS" (JUNE 1989)

SCHEDULE OF DESIGN DOCUMENTS RELATING TO HIGHWAY BRIDGES &
STRUCTURES (All documents are taken to include revisions current at date of this TAS).

1.  BRITISH STANDARDS

BS 5030: 1981~ Site _—

BS-6031+-1981 ~Earhworks

2. BRITISH STANDARD CODES OF PRACTICE

cR 114 Rart-2 Reinforced-concrete-inbuildings
(=68

“Sech-Meme-BE-LL3)
(e 116 —RartJd The-structural-use-of-proecast
concrete

Lsee-Tech-Memo-BE-LH3S

T
#S
¥

cR 2004 Eoundations
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3. PUBLICATIONS (HMSO)

5. TECHNICAL MEMORANDA (BRIDGES)

BE c The desian-ofHial beid b revisi
BE 27 Waterproofing-and-surfacing-ofbridge-docks.

BE 72 Expansionjoints-foruse-ba-highway-bridge docks. e

BE- 173 _Raeinforced-concrste-for-highway structurss-(Relevant-ports-for-the

AI1877/61/1.GEN Nov 99



-

6. HIGHWAYS TECHNICAL MEMORANDA
L4176 Noise bassiose Standazd-and-Material
7. MEMORANDA (BRIDGES)

LS Basemation of continuity joinisinbsidged

8 DEPARTMENTAL STANDARDS

8.1 TRAFFIC ENGINEERING AND CONTROL

8.2  BRIDGES AND STRUCTURES

BD 2/89 Technical approval of DTp highway structures on motorways and other trunk roads

23k Q

Al1877/61/1.GEN
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BD 37/88 Loads for Highway Bridges
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APPENDIX TO TAS SCHEDULE DATED JUNE 1989
(WS Atkins amended March 1999, incorporating relevant
technical standards published since June 1989)

e

1. BRITISH STANDARDS

BS 8118

All877/61/1.GEN
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8. DEPARTMENTAL STANDARDS

8.1 TRAFFIC ENGINEERING AND CONTROL

8.2 BRIDGES AND STRUCTURES

BD21/97 -  The Assessment of Highway Bridges and Structures.

Al1877/61/1.GEN
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BD 34/90 -  Technical Requirements for the Assessment and Strengthening

Programme for Highway Structures on Motorways and Other
Trunk Roads.
Stage 1 - Older Short Span Bridges and Retaining Structures.

BD 52/93 -  The Design of Highway Bridge Parapets.
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Appendix

Inspection for Assessment
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Rail Property Litd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2116

ECC Bridge No. 1004

Structure: Debden Road Bridge
Date: November 1999

BRIDGE INSPECTION DETAILS AND CONDITION RATING

ECC Bridge No.:
Rail Property Ltd Bridge
Bridge Name :

Location :

Date of Inspection :
Weather :

Description :

Inspection Method :

1004

No.: AEB/2116

Debden Road Bridge

Debden Road Bridge, Saffron Walden,

Essex

Grid reference TL 53823 37896

20 Qctober 1999
Overcast & cold

Single span structure comprising cast iron beams with brick
jack arches. The structure has brickwork abutments and

parapets.

The west elevation has been backfilled to

carriageway level.

Hands on

CONSULTING ENGINEERS CONDITION RATING

sedede Satisfactory Condition
*kk Repairs Required
v *k Urgent Repairs Required

*

Bridge In Dangerous Condition

To be filled in by Essex County Council

“Date "BRIDGE CLIENT . 1 ..
Inspected by 20 Oct 1999 Fiie 1 Inmitadec oo
Prepared by Nov 1969 I AR
Checked by Dec 1999

B1204/1004/INSP

" Read by

Read by
- Comments.




Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2116
ECC Bridge No. 1004

Structure: Debden Road Bridge
Date: November 1999

Section Description Page No.
1 Introduction 1
2 Reference Drawings 2
3 Inspection Procedure 3
4 Condition Report 4
5 Intrusive Investigation Report 8
6 Conclusions 9
7 Recommendations for Assessment 11

Appendix — A : Photographs
Appendix — B : Defect Diagrams

Appendix - C : Statutory Undertakers
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116

Structure: Debden Road Bridge

ECC Bridge No. 1004 Date: November 1999

1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

INTRODUCTION

Essex County Council (ECC) entered into an agreement with Rail Property Ltd
to assess Rail Property Ltd owned bridges carrying publicly maintainable
highways. WS Atkins Consultants Ltd — Essex (WSAE) have been appointed by
ECC to carry out the visual inspections and assessments of the bridges.

Debden Road Bridge carries an unclassified road over a dismantled railway line
in Saffron Walden, Essex OS Ref. TL 53823 37896.

An inspection of the structure was carried out on 20 October 1999. The client
supplied previous assessment data giving the cast iron beam details and some
dimensions of the structure. The inspection included a visual inspection and
dimension survey to confirm structural details. The weather was overcast and
cold during the inspection.

The results of the inspection are presented within the text of this report.

The bridge is a single span structure comprising cast iron beams with brick jack
arches and is supported on brickwork abutments. The clear square span is
7.375m and the bridge has a skew of 7°. The parapets are of brickwork
construction with a steel post and rail height extension at the south end. The
west elevation has been backfilled to carriageway level and now retains a car
park for a new residential development. A wooden fence prevents access under
the structure.

The carriageway is 5.08m wide with a 0.89m and 1.68m wide footway on the
east and west side of carriageway respectively. The vertical alignment of the
carriageway is a gentle hog curve and the horizontal alignment is straight.

There is a 22 tonnes weight restriction on the structure.

B1204/1004/INSP 1



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
FECC Bridge No. 1004 Date: November 1999

2.0 REFERENCE DRAWINGS

2.1  Rail Property Ltd provided drawings prior to the inspection. The drawing

2.2

23

reference is:
Extracts from Examination Report Dated 30 October 1963

Following the inspection, survey drawings are produced as below and enclosed
in the Approval in Principle for Assessment.

AI1877/DWGS/1004/F1G 01 GA Elevation and Cross Section

Following the inspection, defect diagrams are produced as below and enclosed
in appendix B.

Al1877/DWGS/1004/FIG 02 Defect Diagrams : Abutments
AI1877/DWGS/1004/FIG 03 Defect Diagrams : Parapets
AI1877/DWGS/1004/FIG 04 Defect Diagrams : Elevations
AI1877/DWGS/1004/FIG 05 Defect Diagram : Soffit

B1204/1004/INSP 2
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116

Structure: Debden Road Bridge

ECC Bridge No. 1004 Date: November 1999
3.0 INSPECTION PROCEDURE
3.1  The inspection was undertaken on 20 October 1999. Reference was made to the

32

33

34

3.5

Bridge Inspection Guide (HMSO 1983) and the Department of Transport
standard BD21/97 and advice note BA16/97.

The visual inspection of the structure was carried out to determine the condition
of the bridge. The inspection was carried out within touching distance. Where
required, access to the higher level elements of the structure was gained using a
ladder.

A full level and dimensional survey was undertaken. Details of the levels and
dimensions taken during the inspection are indicated on Drawings No.
AI1877/DWGS/1004/FIG 01 which are included in the Approval in Principle.

The extent and severity of all defects were recorded. The photographs in
Appendix A and the defect diagrams (Drawing Nos. AI1877/DWGS/1004/FI1G
02, FIG 03, FIG 04 and FIG 05) in Appendix B illustrate the defects.

The intrusive investigation works comprised drilling a hole through the crown of
a single jack arch barrel. The results of this investigation are given in Section
5.0 of this report.

B1204/1004/INSP 3
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116
ECC Bridge No. 1004

Structure: Debden Road Bridge
Date: November 1999

4.0

4.1

4.2

4.3

CONDITION REPORT

Foundations

41.1

The foundations were not accessible during the inspection. No evidence
of any movement or distress was detected.

Abutments

4.2.1

422

423

The substructure of the bridge consists of brickwork abutments. Large
areas of the abutments (particularly to the west where backfiil for the car
park is placed) are buried and could therefore not be inspected (Photo
14).

A service pipe suspended from a cast iron beam has been passed under
the structure through both abutments. As such, small areas of brickwork
around this have been reconstructed (Photo 3).

The abutments appear to be in fair condition with the following defects
identified:

Large areas of graffiti cover both abutments. Some of the graffiti is
offensive, however since access under the bridge is restricted it will not
be viewed by the public (Photo 3).

There are several individual bricks missing from the south abutment with
the voids up to depths of 130mm (Photo 15).

Minor spalling has occurred in small areas on both abutments.

There is leach staining on the south abutment under the east padstone as
well as on the east side face of both abutments (Photo 12).

Wing walls

43.1

43.2

The west elevation has been buried up to carriageway level due to
backfilling for a car park to a nearby residential development. Inspection
was therefore not possible. An area of the car park is vertically displaced
by up to 200mm indicating settlement or movement of the fill below
(Photo 8). From beneath the bridge, the backfill matenial used to raise
the ground level to above the deck soffit does not appear to have been
well placed or compacted.

An area of the east wing wall (possibly where the embankment used to
cover the wall) has been repaired or extended with mass concrete as part
of the nearby residential development.

B1204/1004/INSP 4
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116

Structure: Debden Road Bridge

ECC Bridge No. 1004 . Date: November 1999

433

The east wing walls are in fair condition with the following defects
identified:

Dense ivy and vegetation growth cover large areas of the wing wall.
Spalling brickwork to depths of 50mm and mortar loss can be found
throughout, particularly along the parapet plinth course (Photo 6).

The mass concrete used in the section to the north is poor quality with
loss of cement paste and subsequent loss of aggregate throughout.

A 2mm wide diagonal crack runs up the upper haif of this mass concrete
section.

4.4 Deck beams and jack arches

44.1

442

443

4.4.4

The beams are cast iron and the jack arches are constructed from London
Stock type brickwork with lime mortar.

The cast iron beams are in fair condition with areas of the bottom flange
and edges displaying surface corrosion (Photos 4 and 10). The west edge
beam could not be fully inspected due to back fill for the car park
discussed in section 4.3.

The tie rods are severely corroded with up-to 70% section loss (Photo
16).

The brick jack arches are in poor condition with areas of spalling to a
depth of 75mm and loss of joint mortar to 60mm (Photo 5). There 1s
graffiti and black staining throughout as well as a small area of leaching.
Several individual bricks rang hollow when tapped with a hammer
suggesting localised separation of the arch rings.

4.5 Embankments

45.1

452

The embankments adjacent to the south east wing wall are heavily
overgrown and show no signs of any significant erosion or slippage.

There are no embankments to the west as the ground level has been
raised as part of a nearby residential development. The embankment
adjacent to the north east wing wall has been mostly removed with the
remaining embankment in good condition and forming part of the
gardens for nearby flats.

B1204/1004/INSP 5
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Rail Property Ltd
ECC Bridge Assessment Contract No.3

Rail Property Bridge No. AEB/2116
ECC Bridge No. 1004

Structure: Debden Road Bridge
Date; November 1999

4.6

4.7

Parapets

4.6.1

4.6.2

4.6.3

The parapets comprise 455mm thick brickwork with a capping of a
course of blue brickwork. There are lengths of steel post and railing
fencing on top of the parapet at the south east and south west ends of the
parapets. No vertical movement joints were found along the parapets.

The west parapet is now redundant as the level behind has been raised to
road level to accommodate a car park.

The parapets are in poor condition with the following defects identified:

Brickwork is missing to a depth of 230mm from the carriageway face of
the west abutment (Photo 7). There are several smaller areas of spalling
and brickwork loss to depth up to 130mm on both parapets.

Mortar loss up to 50mm deep has occurred along the full length of the
lower half of the east parapet carriageway face. Further isolated areas of
mortar loss have occurred throughout both parapets.

Dense ivy growth covered the south east and the north west pilasters.
Smaller areas of vegetation growth are also found on both parapets.

One of the steel posts on top of the east parapet is bent and the top rail
has displaced and is also bent. There is surface corrosion and paint loss
to both the east and west post and rail sections (Photo 11).

It is thought that the steel rails raise the parapet height to acceptable level
as they coincide with the raised vertical alignment of the carriageway and
footway.

There are several vertical cracks up to 2mm wide, some of which run the
full height of the parapets. In all cases the cracks only appear on the
carriageway faces.

The coping unit to the south west pilaster has been displaced, possibly by
vehicular impact. There is mortar loss and spalling along the joint
between the coping unit and the pilaster (Photo 13).

There is a hairline crack running through the north west coping unit.

The south end of the east parapet has been recently reconstructed. There
are several loose and missing bricks where the new construction joins the
old (Photo 9).

Road Surface

471

472

The road surface over the bridge deck is in good condition with the
exception of very minor polishing in the wheel tracks.

The observed traffic flow was less than 7 heavy goods vehicles per hour.
This is concluded to be representative.

B1204/1004/INSP 6



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: November 1999

4.8 Footway Surface

4.8.1 The footway surfacing is in good condition with the exception of a minor
depression in the west footway due to a poor reinstatement.

49  Waterproofing
491 The areas of leach staining on the abutments indicate the lack of an
effective waterproofing system (Photo 12). Since no intrusive testing
was carried out on the upper surface of the deck this could not be
confirmed. However, extracts from an Examination Report supplied by
the client indicate the presence of a bituminous waterproofing layer. If
this still remains it has failed in some locations.

4.10 Signing

4.10.1 The 22 ton weight restriction signs are in good condition.

B1204/1004/INSP 7



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: November 1999

5.0 INTRUSIVE INVESTIGATION REPORT

5.1 A jack arch barrel thickness of 300mm was obtained from the intrusive
investigation.

B1204/1004/INSP 8



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: November 1999

6.0 CONCLUSIONS

6.1 The structure is in fair condition overall. As well as element specific remedial

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

work there are several areas of spalling, loose and missing brickwork and mortar
loss through out the structure that require repair.

The abutments are in fair condition. However much of the abutments are buried
by backfill to support housing and parking facilities adjacent to the bridge.
Minor spalling has occurred and several individual bricks are missing. These
will require repair. Large areas are covered with graffiti but these are not
considered serious since public access under the bridge is restricted.

The west elevation is buried and could not be inspected. However, settlement of
the backfill has occurred with a depression in the adjacent car park surfacing.
This will require monitoring for further deterioration.

The east wing walls are in fair condition. To the north east wing wall some
brickwork has been replaced or repaired with mass concrete. This concrete is of
poor quality with loss of cement paste and aggregate, and a diagonal crack 1s
present to its upper half. Concrete repairs will be required to prevent further
deterioration.

The cast iron beams are in fair condition. The bottom flanges show signs of
minor pitting and surface corrosion. A reduction in section will be required for
assessment and the beams cleaned coated with an effective paint system

The tie bars joining adjacent beams are severely corroded and it is estimated that
they have 70% section loss. The badly corroded areas will require repair or
replacement and remaining areas cleaned and repainted.

The brick jack arches are in poor condition. A hammer survey indicated
localized separation of the arch rings. Repair work to loose brickwork will be
required.

The parapets are in poor condition. Impact damage is evident to the south
pilaster which will require re-setting. Repairs should be carried out to these
defects. In addition one of the steel posts and railings on the east parapet have
been damaged and it is likely that, if required, the entire metal section of the
parapet will need replacing. It should be noted that the west parapet is redundant
and that this should be taken into account when considering the cost implications
of any repairs.

The lack of an effective waterproofing system is indicated by the water rundown
and staining to the jack arches. The installation of a waterproofing membrane to
the deck should prevent further deterioration of bnckwork.
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: November 1999
6.10 In accordance with BD 21/97 clause 5.24, for HA UDL and KEL a category of Lp

6.11

6.12

6.13

6.14

6.15

is appropriate, corresponding to low traffic flow and poor road surface condition.
In determining this category it has been assumed that, whatever the road surface
condition at the time of inspection, at some stage in the life of the structure there is
likely to be a deterioration to a level corresponding to the ‘poor’ category.

Based on the level and dimensional survey the structure has the foilowing
geometric features :-

Cast Iron Beams:
Skew span (L) =7.532m
Skew angle (o) =7°

Jack Arches
Square span(L) =1.223m

Dimensions were obtained from levels, site measurements and photographs. See
drawings included in the Approval in Principle.

Based on the inspection and intrusive investigation works the arch barrel has the
following properties:

Barrel thickness =300mm
Masonry strength =2 3N/mm’
(BD 21/97 fig. 4.2, London Stocks & lime mortar)
No structurally significant longitudinal cracking.
Some localised arch separation.

Based on this inspection and the recommendations of BA16/97 Annex D and BD
21/97 6.21, a condition factor F, of 0.45 will be used for an ARCHIE analysis.

Based on the inspection, a condition factor Fm of 1.0 would be appropriate for
the assessment of the cast iron beams provided the actual beam section 1s used.
The dimensions shown on the drawings included in the Approval in Principle for
Assessment allow for any section loss due to corrosion.

Statutory Undertaker’s plant is present on the structure (refer to appendix C) but
no detrimental effects were observed.
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116

Structure: Debden Road Bridge

ECC Bridge No. 1004 Date: November 1999

7.0

7.1

7.2

7.3

7.4

7.5

7.6

7.7

RECOMMENDATIONS FOR ASSESSMENT

The information collected from the site inspection, with respect to defects
affecting the structural integrity of the bridge, should be incorporated into the
Approval in Principle. Defects affecting the assessment are described in section
6.0. It is recommended that, for the ARCHIE analysis, the condition factor in
section 6.13 should be adopted. No allowance need be made for the effects of
arch ring separation as the observed defects were localized. For analysis of the
cast iron beams the condition factor in 6.14 should be adopted. The tie rods
should be analysed based on the corroded section properties stated in section 6.6.
No other allowance need be made for the structural deterioration in the
assessment calculations.

For the assessment, the geometric properties and material strengths in sections
6.11 and 6.12 shouid be adopted.

For assessment purposes only, the condition of the road should be taken as poor
with low traffic flow (Lp).

Statutory Undertaker’s plant is present on the structure (refer to appendix C).
This can have a detrimental effect on the interaction of the fill with the jack
arches. However, this effect is difficult to measure or quantify and should not be
taken into account.

Note that the following are maintenance recommendations and will not affect
the proposed assessment.

The weathered, eroded and missing areas of brickwork should be replaced or
repaired.  All cracking to structure should be monitored and repaired as

necessary.

A more extensive hammer survey should be carried out to the jack arch barrels
and, if necessary, repairs carried out.

The corroded tie rods should be repaired and painted.

B1204/1004/INSP 11
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
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APPENDIX A

Photographs
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

Photograph 2 — View over Debden Road Bridge looking north
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

Photograph 3 — Typical graffiti on abutment and view of service ducts running under
structure

Photograph 4 — Corrosion to bottom flange of cast iron beam
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

Photograph 6 - North east wing wall showing spalling and vegetation growth
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

Photograph 8 — Depression and cracking in car park surfacing adjacent to west elevation
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

Photograph 9 — Loss of brickwork from joint between old and new brickwork at the south end
of the east parapet

Photograph 10 — View of east beam. Note spalling brickwork on parapet plinth string course
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

Photograph 12 — Leach staining on south abutment
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

-
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-

Photograph 14 — View of east abutment showing backfill covering west elevation.
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Photograph 16 — Typical corrosion to tie rods
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APPENDIX B

Defect Diagrams
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APPENDIX C

Statutory Undertakers
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge

New Roads and Street Works Act (NRSWA) notices have been issued to the following
companies. The responses are summarised below:

Company

Anglian Water

British Telecom
Cambridge Cable
Mercury Communications
Telewest Communications
Transco

British Gas

Eastern Electricity

Essex & Suffolk Water Company
Thames Valley Water
Energis

National Grid

Serco Gulf Engineering
Street lighting

English Nature

Environment Agency

B1204/1004/INSP

Service

Sewers along carriageway centreline.

Cable in the east footway.

Cable in the west footway.

No existing plant within the vicinity of the bridge.
No existing plant within the vicinity of the bridge.
No existing plant within the vicinity of the bridge.
Pipe in northbound lane of the carriageway.
Cables in the carriageway and east footway.

No existing plant within the vicinity of the bridge.
Services in the both footways.

No existing plant within the vicinity of the bridge
No existing plant within the vicinity of the bridge.
No existing plant within the vicinity of the bridge.
No existing plant within the vicinity of the bridge.
No comment.

No comment.
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bnidge No. 1004 Date: May-2000
EXECUTIVE SUMMARY

Debden Road Bridge, Saffron Walden has been assessed in accordance with the Approval in
Principle dated 21 February 2000. This is situated in appendix C of this report.

The bridge is a single span structure comprising cast iron beams with brick jack arches and is
supported on brickwork abutments. The clear square span is 7.375m and the bridge has a skew of
7°. The parapets are of brickwork construction with a steel post and rail height extension at the
south end. The west elevation has been backfilled to carriageway level and now retains a car park
for a new residential development. A wooden fence prevents access under the structure. There is
presently a 22 tonne weight restriction on the structure.

Overall the structure is in fair condition.

The results for the main beams are based on a worst loaded strip analysis. The jack arches have
been assessed using the ARCHIE computer programme, and the transverse tie rods assessed using
the horizontal thrusts obtained from this ARCHIE analysis. The substructure and foundations have
been assessed qualitatively.

OVERALL STRUCTURAL CAPACITY DEAD LOAD ONLY

The load carrying capacity of the main structural elements is listed below.

Internal beams: 7.5 tonnes Assessment Live Loading
Edge beams: 7.5 tonnes Assessment Live Loading
Jack arches: 40 tonnes Assessment Live Loading
Tie Rods: Dead Load Only

Sub-structures, foundations and wingwalls:

A qualitative assessment of the sub-structures, foundations and wingwalls indicate that they are
adequate to carry the present traffic loading. According to Clause 8.5 of BD21/97, they may be
assumed to be adequate for 40 Tonne assessment loading without further assessment.

Strengthening Requirements

Replacement of the tie rods alone would result in an increase of capacity rating to 7.5 tonnes.

Strengthening of the cast iron beams by bonding a steel or carbon fibre plate to the bottom flange
would increase the overall capacity of the structure.

Consideration should be given to dismantling the structure and filling the resultant void. This
option may be considered advantageous since the west elevation has already been backfilled

B1204/1004. ASSESS




== British Railways Board Group Standard

FORM 'BA' (BRIDGES) GCI/TP0356
Appendix: 5
Issue: 1
Revision: A
CERTIFICATION FOR ASSESSMENT CHECK Date: Feb 93
STRUCTURE / LINE NAME DEBDEN ROAD BRIDGE CATEGORY OF CHECK T,
ELR/STRUCTURE NO AEB/2116

| 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 21 February 2000

(2) It has been checked for compliance with the following principie British Standards, Codes of
Practice, BR Technical notes and Assessment standards. (SEE TAS SCHEDULE IN AIP)

List any departures from the above and additional methods of criteria adopted, with reference and
justification for their acceptance (commenting on the results if appropriate).
NONE

CATEGORY 1

NAME

(ASSESSOR) 27 March 2000
(ASSESSMENT CHECKER) 27 March 2000

DIRECTOR OF THE FIRM OF CONSULTING
ENGINEERS TO WHOM THE ASSESSOR /
CHECKER 1S RESPONSIBLE

27 March 2000

CATEGORY 2 AND 3 (NOTE: CATEGORY 1 CHECK MUST ALSO BE SIGNED)

ASSESSMENT

NAME SIGNATURE

Not Applicable (ASSESSOR)
DIRECTOR OF THE FIRM OF CONSULTING
ENGINEERS TO WHOM THE ASSESSOR IS
RESPONSIBLE

(b) CHECK

NAME SIGNATURE

Not Applicable (ASSESSMENT CHECKER)

DIRECTOR OF THE FIRM OF CONSULTING
ENGINEERS TO WHOM CHECKER IS
RESPONSIBLE

(i)
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FORM 'BAA' (BRIDGES) GC/TP0356
Appendix: 6

Issue: 1

Revision: A

CERTIFICATION FOR ASSESSMENT CHECK Date: Feb 83

NOTIFICATION OF ASSESSMENT CHECK

STRUCTURE NAME / ROAD NO. DEBDEN ROAD BRIDGE

LINE NAME (DISUSED)

ELR CODE / STRUCTURE NO. AEB/2116 ESSEX COUNTY COUNCIL No. 1004

The above bridge has been assessed and checked in accordance with Standards which are listed on the
appended Form BA. A summary of the resuits of the assessment in terms of capacity and restrictions is
as follows:

STATEMENT OF CAPACITY
DEAD LOAD ONLY (TIE RODS)
7.5 TONNES (BEAMS)

Critical member/s:; TIE RODS

RECOMMENDED LOADING RESTRICTIONS

With the transverse tie rods in their present condition it is recommended that vehicular traffic be
prevented from using the structure.

Based on the beam capacities it would be recommended that a 7.5 tonnes weight restriction be imposed
on the bridge.

DESCRIPTION OF STRUCTURAL DEFICIENCIES AND RECOMMENDED STRENGTHENING

The structure has inadeguate capacity for 40 tonnes live loading due to insufficient tensile strength of the
highly corroded tie rods and the cast iron beams.

Replacement of the tie rods alone would result in an increase of capacity rating to 7.5 tonnes.
Strengthening of the cast iron beams by bonding a stee! or carbon fibre plate to the bottom flange would
increase the overall capacity of the structure.

Consideration should be given to dismantling the structure and filling the resultant void. This option may
be consi i i backfilled

uctural Assessment Engineer

il Engineer
L&l .




Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: May-2000

1.0 INTRODUCTION

1.1

1.2

1.3

14

1.5

1.6

1.7

1.8

1.9

Essex County Council (ECC) entered into an agreement with Rail Property Ltd to assess Rail
Property Ltd owned bridges carrying publicly maintainable highways. WS Atkins Consultants
Ltd — Essex (WSAE) have been appointed by ECC to carry out the visual inspections and
assessments of the bridges.

An Approval in Principle document was submitted and approved on 21 February 2000. This
includes a detailed inspection for assessment report. This assessment report should be read in
conjunction with the Approval in Principle and Inspection for Assessment Report.

An inspection of the structure was carried out on 20 October 1999. The client supplied
previous assessment data giving the cast iron beam details and some dimensions of the
structure. The inspection included a visual inspection and dimension survey to confirm
structural details. The weather was overcast and cold during the inspection. The results of the
inspection are presented in the inspection for assessment report which forms part of the
Approval in Principle dated 21 February 2000.

A summary of the inspection report findings are listed in section 2 of this assessment report.
This includes details of the defects in the bridge which affect the load carrying assessment of
the structure.

Debden Road Bridge carries an unclassified road over a dismantled railway line in Saffron
Walden, Essex OS Ref. TL 53823 37896

The bridge is a single span structure comprising cast iron beams with brick Jack arches and is
supported on brickwork abutments. The clear square span is 7.375m and the bridge has a
skew of 7°. The parapets are of brickwork construction with a steel post and rail height
extension at the south end. The west elevation has been backfilled to carriageway level and

now retains a car park for a new residential development. A wooden fence prevents access
under the structure.

The carriageway is 5.08m wide with a 0.89m and 1.68m wide footway on the east and west
side of carriageway respectively The vertical alignment of the carriageway is a gentle hog
curve and the horizontal alignment is straight.

There is a 22 tonnes weight restriction on the structure.

The speed limit across the structure is 30mph.
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bnidge No. 1004 Date: May-2000

2.0 CONCLUSIONS OF INSPECTION REPORT

Details of the key dimensions of the structure are shown on drawings A11877/DWGS/1004/FIG 01.
These are included in the Approval in Principle document.

Details of the defects in the structure are shown on drawings AI1877/DWGS/1004/FIG 02 to FIG

05.

These are situated in the inspection for assessment report which forms an appendix to the

Approval in Principle,

The following is a summary of the defects listed in the inspection for assessment report.

2.1

2.2

2.3

24

25

2.6

2.7

2.8

2.9

Overall, the bndge is generally in fair condition, however the tie bars, which are severely
corroded, and the brick jack arches, which have areas of ring separation, are in poor condition
and require repair.

Based on this inspection and the recommendations of BA16/97 Annex D and BD 21/97 6.21, a
condition factor F. of 0.45 will be used for an ARCHIE analysis.

Based on the inspection, a condition factor F.r, of 1.0 would be appropriate for the assessment
of the cast iron beams provided the actual beam section is used. The dimensions shown on the
drawings included in the Approval in Principle for Assessment allow for any section loss due
to corrosion.

No allowance need be made for the effects of jack arch ring separation as the observed defects
were localized.

The tie rods should be analysed based on the corroded section properties stated in section 6.6
of the Inspection for Assessment report.

No other allowance need be made for the structural deterioration in the assessment
calculations.

The weathered, eroded and missing areas of brickwork should be replaced or repaired. All
cracking to structure should be monitored and repaired as necessary.

A more extensive hammer survey should be carried out to the jack arch barrels and, if
necessary, repairs carried out

The corroded tie rods should be repaired and painted.

2.10 The abutments, wing walls and sub-structure show little signs of distress and are assumed to

be in sound condition.
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: May-2000

3.0 ASSESSMENT METHODS AND FINDINGS

3.1

3.2

3.3

34

35

3.6

3.7

3.8

3.9

The assessment of Debden Road Bridge , Saffron Walden has been carried out in accordance
with the Approval in Principle dated 21 February 2000. The following drawings, included in
the Approval in Principle document have been used.

AI1877/DWGS/1004/FIG 01 GA Elevation and Cross Section

The following assumptions have been made regarding material strengths.

Masonry Strengths 2.3N/mm2
Cast Iron Strengths: Compression 154 N/mm?2
Tension 46 N/mm2

Detailed results are situated in appendix A of this assessment report. Copies of the assessment
calculations are situated in appendix B.

MAIN BEAMS

The main beams were assessed on a worst loading strip analysis. No transverse distribution
was assumed. A condition factor of 1.0 was assumed for the beams and the actual section
dimensions as measured on site were used. Increased section properties were adopted for live
loading in accordance with BD 21/97 Clause 7.13.

Where the beams are positioned beneath the carriageway HA loading was used for live
loading. For such cases the condition of the carriageway was taken as poor with low traffic
flow (Lp). The beams beneath the footway were checked with the BD21/97 appendix D
vehicles. The beams have been checked at ULS.

The main beams were assessed at 7.5 TONNES Assessment Live Loading.

In accordance with the AIP, since the beams are not able to withstand 40 tonne load effects no
HB capacity has been determined.

EDGE BEAMS

The edge beams were assessed on a worst loading strip analysis. No transverse distribution
was assumed. A condition factor of 1.0 was assumed for the beams and the actual section
dimensions as measured on site were used. No increase in section properties were adopted for
live loading (BD 21/97 Clause 7.13).

The edge beams were checked with the BD21/97 appendix D vehicles and have been checked
at ULS.

3.10 The edge beams were assessed at 7.5 TONNES Assessment Live Loading.

B1204/1004.ASSESS 3



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: May-2000
JACK ARCHES

3.11 The jack arches have been analysed using the ARCHIE computer program.

3.12 The jack arches were assessed at 40 TONNES Assessment Live Loading.
TIE RODS

3.13 The transverse tie rods were analysed using the worst horizontal thrust lines obtained from the
ARCHIE analysis of the jack arches. A condition factor of 1.0 was assumed for the tie rods
and actual corroded section dimensions as measured on site were used

3.14 The tie rods were assessed at DEAD LOAD ONLY.
SUB-STRUCTURES, FOUNDATIONS, WINGWALLS

3.15 A qualitative assessment of the sub-structures, foundations and wingwalls indicate that they

are adequate to carry the present traffic loading. According to Clause 8.5 of BD21/97, they
may be assumed to be adequate for 40 Tonne assessment loading without further assessment.
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: May-2000

4.0 CONCLUSIONS

4.1 Debden Road Bridge, Saffron Walden has been assessed in accordance with the Approval in
Principle dated 21 February 2000.

4.2 Results for the cast iron beams are based on simple beam-strip analysis. The jack arches were
assessed using the ARCHIE computer program and the worst horizontal thrusts obtained from
ARCHIE were used to analyse the tie rods. A summary of the results is listed below.

4.3 Super Structure

Internal Beams 7.5 tonnes

Edge Beams 7.5 tonnes

Jack Arches 40 tonnes

Tie Rods Dead load only

Parapets The parapets do not conform to current standards and have not

been assessed.

4.4 ' Sub-structures, foundations and wing walls

A qualitative assessment of the sub-structures, foundations and wing walls indicate that they
are adequate to carry the present traffic loading. According to Clanse 8.5 of BD21/97, they
may be assumed to be adequate for 40 Tonne assessment loading without further assessment.

4.5 The inspection for assessment showed that the structure requires general minor maintenance as

well as high priority repairs to the tie bars and the jack arches. Details are included in section
7 of the inspection report.

4.6 Strengthening Requirements

Replacement of the tie rods alone would result in an increase of capacity rating to 7.5 tonnes.
Strengthening of the cast iron beams by bonding a steel or carbon fibre plate to the bottom
flange would increase the overall capacity of the structure.

Consideration should be given to dismantling the structure and filling the resultant void. This
option may be considered advantageous since the west elevation has already been backfilled
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APPENDIX A

SUMMARY RESULTS TABLES
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2116

ECC Bridge No. 1004

Structure: Debden Road Bridge
Date: May-2000

Analysis Results: Internal Cast Iron Beams — Beam Strip Analysis.

Component Name Interlﬁ- Beams Internal l-i_eams Internal Beams

Section Location At Midspan At Midspan At Support

Type of Effect Compressive Tensile Stress | Shear Stress
Stress due to | due to Bending / [ / Nmm™
Bending / Nmm™? | Nmm?

Aliowable Dead + Live Load Stress | 154.0 46.0 46.0

Permanent Load Effects 51.8 322 6.5

Allowable Live Load Stress 102.2 13.8 395

Adjusted Permissible Live Load | 102.2 104 21.7

Stress (In accordance with BD21/97 :

Cl14.10)

Adpusted HA Live Load Effects 355 22.1 8.2

C factor >1 0.47 >1

Accidental Wheel Load N/A N/A N/A

Single Axie/Wheel Loading HA Critical HA Critical HA Critical

PASS/FAIL PASS FAIL PASS

Assessment LL Rating 40 tonnes 7.5 tonnes 40 tonnes

45 Units HB Effect

Associated LL Effect

HB Rating

Comments
¢  Assumed Low Traffic Flow
¢ Road surface category Poor

used

* A condition factor of 1.0 was assumed for the beams and the actual section dimensions as measured on site were

* Jack Arches were found to be adequate for 40 tonnes Assessment Live Loading

Tie Rods were found to have a capacity rating of DEAD LOAD ONLY based on the horizontal thrusts
obtained from the Jack Arch ARCHIE analysis
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2116

ECC Bridge No. 1004

Structure: Debden Road Bridge
Date: May-2000

Analysis Results: Cast Iron Edge Beams — Beam Strip Analysis.

Component Name E_dge Beams Edge Beams Edge Beams

Section Location At Midspan At Midspan At Support

Type of Effect Compressive Tensile Stress | Shear Stress
Stress due to | due to Bending / | / Nmm™
Bending / Nmm? | Nmm?

Allowable Dead + Live Load Stress | 154.0 46.0 46.0

Permanent Load Effects 353 27.0 59

Allowable Live Load Stress 118.7 19.0 40.1

Adjusted Permissible Live Load | 118.7 12,7 22,0

Stress (In accordance with BD21/97

Cl14.10)

Adjusted HA Live Load Effects N/A N/A N/A

C factor N/A N/A N/A

Accidental Wheel Load RE17t=244 RE 17t=18.6 Ec340t=12.6
RF7.5t=13.7 RF7.5t=104

Single Axle/Wheel Loading N/A N/A N/A

PASS/FAIL RE 17t - PASS RE 17t - FAIL Ec3 40t - PASS
RF 7.5t — PASS RF 7.5t — PASS
40 tonnes 7.5 tonnes 40 tonnes

Assessment LL Rating

45 Units HB Effect

Associated LL Effect

HE Rating

Comments
¢  Assumed Low Traffic Flow
* Road surface category Poor

used

* A condition factor of 1.0 was assumed for the beams and the actual section dimensions as measured on site were

Jack Arches were found to be adequate for 40 tonnes Assessment Live Loading

Tie Rods were found to have a capacity rating of DEAD LOAD ONLY based on the horizontal thrusts
obtained from the Jack Arch ARCHIE analysis
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: May-2000
APPENDIX B

ASSESSMENT CALCULATIONS

B1204/1004.ASSESS
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Vehicle | Wi (LkN)] X2 (m)] W2 (LkN)] X3 (m)] Wa (LkN)| X4 (m)| W4 (tkN)] X5 (m)] W5 (tkN)[ X6 (m)] W8 (tkN)JGVW (tkN)[Z X (m)

, & 17 3
impact (yy) | &g ot S o
(inc ve) 63.765 3| 185.409 0 0 0 0 0 0 o| 249.174 3

*

*Note: These axies are interchangeable to determine the most adverse effect
WAT T [we] | [Wa] [ [wa] [jws|] [we]

e S

[

< »
[R1] [R2]

— 77 distance of first wheel foad from gupport R1 (database handled) in metres
T

+VEBM (ZED -VE BM ZED SHEAR

note: look to tables for full picture of shear across deck

| | l !

ABR1996\BMSpreadsheetiBMspreadsheet xis\Max BM for any position of load



WS Atkins

X (m)

Vehicle W1 (LkN) X2 (m)} W2 (tkN) X3 (m)| W3 (t,kN) X4 (m)| W4 (t,kN) X5 (m)] W5 (t,kN) X6 (m)| W8 (L kKN)]GVW (t, kN
7.5

impac ) B

(inc yq) 2| 105.948 0 ] 0 0] 120.663

-

*Note: These axles are interchangeable to d

etermine the most adverse effect

wi] |vl~z| wal lvlwr [Wws] [we]
v vy
A
o span P
[R1] [R2]
d—p z = distance df first wheel load from support R1 {database handled) in inetres
R +VEBM |ZED -VEBM |ZED SHEAR
| el 0} 0:00|%5:-20,00| = #1:16:24
note: fook to tables for full picture of shear across deck
| l | |
ls \BR1996\BMSpreadsheet\BMspreadsheet.xls\Max BM for any position of }oad';\_._ :

Bl -

T e
Bt

;



! ! 1 ) ) } } ¢ 1 i ] ] 1 1 }
WS Atkins
Vehicle W1 (LkN)] | X2 (m)] W2 (tkN)] X3 (m)] W3 (tkN)] X4 (m) W5 (tkNY| X6 (m)] W6 (LKN)[GVW (tXN)JZ X (m)
Ecda . D 3} S A3 B T 40 11
impact (va) | o5 f s 5 A T
(inc yv) 68.67 39| 203.067 13| 73575 3 68.67 0 o] 482652 11

*Note: These axles are interchangeable to d

etermine the most adverse effect

note: look to tables for full picture of shear across deck

[wi] W2] [ wa] T |wa| [jws| [we]
| l | %
v L 4 \ 2
A
n P
__[R1] l [R3]
+——P Z # distance of first whee| load from support RT {database hiandled) in fnetres
m +VE BM_|ZED -VEBM |ZED SHEAR
| . T4 0| PR SRR U00 |- 252000 |5k

l

K

I\BR1996\BMSpreadsheet\BMspreadsheet.xis\Max BM for any position of load
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338 mm
100 mm
1

0 mm

21 kN/m*3

2.3 N/mm*2

4.58

63 kN/m
67 kN/m
.3

4 AT 18

.3

NWwbk W,

-

Tiebarck
() .
Span 1223 mm Risge
Depth of fill 515 mm Depth of surfacing
Ring depth 303 mm Ring depth factor
Position of backing 0 Depth of mortar loss
Fill density 19 kN/m*2 Masonry density
Surfacing density 23 kN/m*3
Phi for fill 30 deg Masonry strength
Load Single Axle:11.5t at &00
Lane width 3715mm
Required ring depth 66 mm Geometric F.0.S5
H Left €1 kN/m H Right
v Left 69 kN/m V Right
Comp. zone at hinge 2 39 mm Factor on pass. press.
Hinges :
1 AT 1 2 AT 4 3 AT 11
Param(mn) . segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadlcad Live Load Live Load Pass Press

1 -.5 -.9 -7 -.3 .2

2 -.6 -1.2 .7 ~-.8 -3

3 -.6 -1.2 .6 -1l.¢6 .5

4 -.6 -1.2 -4 -2.7 .7

5 -.6 -1.1 -4 -4 .B

6 -.6 -1.1 .3 -5.8 1

7 -.6 -1.1 .2 -7.5 .5

8 -.6 -1.1 .1 -8.9 .8

9 -.6 -1.1 .1 -10.2 .5

10 -.6 -1.1 0 -10.9 .2

11 -.6 -1.1 0 -10.8 -.2

12 -.6 -1.1 -.1 -10 -.5

13 -.6 -1.1 -.1 -B.6 -.8

14 -.6 -1.1 -.2 -7.1 -.8

15 -.6 -1.1 -.3 -5.4 -.9

16 -.6 -1.1 ~.4 -3.6 -.8

17 -.6 -1.2 -.4 -2.3 -.6

18 -.6 -1.2 -.6 ~-1.3 -.4

1% -.6 -1.2 -.7 -.7 -.3

20 -.5 -.9 -.7 -.2 -.1

o000 00O0O00O0O000O:

g
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Tiebarck
()
Span 1223 mm Rise 338 mm
Depth of fill 515 mm Depth of surfacing 100 mm
Ring depth 303 mm Ring depth factor 1
Pogition of backing 0 Depth of mortar loss 0 mm
Fill density 0 kN/m*3  Masonry density 0 kN/m"3
Surfacing density 0 kN/m"3
Phi for £ill 30 deg Masonry strength 2.3 N/mom"™2
Load Single Axle:11.5t at 5§00
Lane width 371Smm
Required ring depth 59 mm Geometric F.0.8 5.13
H Left 52 kN/m H Right 53 kN/m
V Left 52 kN/m V Right 50 kN/m
Comp. zone at hinge 2 31 mm Factor on pass. press. .3
Hinges
1 AT 4 2 AT 11 3 AT 18 4 AT 21
Param(mn) . segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 0 0] 0 -.3 .2 0
2 0 0 0 -.8 .3 c
3 0 0 0 -1.6 .5 0
4 0 0 0 -2.7 .7 o
5 0 0 0 -4 .8 0
6 v} o 0 -5.8 1 0
7 0 0] 0 -7.5 .9 0
8 e 0 0 -8.9 .8 ]
9 0 0 o -10.2 .5 0
10 0 0 0 -10.9 .2 0
11 0 0 0 -10.8 -.2 0
12 o 0 0 -10 -.5 0
13 0 o 0 -8.6 -.8 0
14 0 0] 0 -7.1 -.8 o
15 0 0 0 -5.4 -.9 4]
16 4] 0 o ~3.6 -.8 0
17 0 0 0 ~-2.3 -.6 0
18 0 0 0 -1.3 -.4 o
19 0 o 0 -.7 -.3 o
20 0 0 0 -.2 -.1 0



()

Span

Depth of fill

Ring depth

Pogition of backing

Fill density
Surfacing density

Phi for fill

Load

Lane width 3715mm

Required ring depth 13 mm

H Left 8 kN/m

V Left 17 kN/m

Comp. zone at hinge 2 8 mm

Hinges

1 AT 4 2 AT 10

Param(mn) . segment

Stone  Vertical
Weight Dead Load Deadload

1 -.5 -.9 .7
2 -.6 -1.2 .7
3 -.6 -1.2 .6
4 -.6 -1.2 .4
5 -.6 -1.1 .4
6 -.6 -1.1 .3
7 -.6 -1.1 .2
8 ~-.6 -1.1 .1
9 -.6 -1.1 .1
10 ~-.6 -1.1 0
11 -.6 -1.1 0
12 -.6 -1.1 -1
13 -.6 -1.1 -.1
14 -.6 -1.1 -.2
15 -.6 -1.1 ~-.3
16 -.6 -1.1 -.4
17 -.6 -1.2 -.4
18 -.6 -1.2 -.6
19 -.6 -1.2 -.7
20 -.5 -.9 -.7

Tiebarck
1223 mm Rise
S15 mm Depth of surfacing
303 mm Ring depth factor
0 Depth of mortar loss
19 kN/m*3 Masonry density
23 kN/m"3
30 deg Masonry strength

Dead Ioad Only at 500

Geometric F.0.8
H Right
V Right

Factor on pass. press.

3 AT 16

DCO0O00OOOOCOOROO0OOOOOCOQ
00000 CQCOOQ0O0O0O0000DOD0OO0O

338 mm
100 mm
1

0 mm

21 kN/m"*3

2.3 N/mm*2

24.1

8 kN/m
17 kN/m
.3

4 AT 21

Horizontal Vertical Horizontal Additional
Live Load Live Load Pass Press
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Span

Depth of fill

Ring depth
Position of backing

Fill density

surfacing density

Phi for fill

Load

Lane width
Required ring depth

H Left
V Left

Comp.

Hinges
1 AT 4

Param{mn} . segment

VOO0 WK

Stone
ight

We

AR NAAOANADNANAARNTADN

zone at hinge 2

e =
= R,
/ \
// \\
)
Tiebarck
1223 mwmm Rise
515 mm Depth of surfacing
303 mm Ring depth factor
0 Depth of mortar loss

22.8 kN/m"3Masonry density
40.3 kN/m"3

30 deg Masonry strength
Dead Load Only at 500
3715mm

14 mm Geometric F.0.S8

11 kN/m H Right
21 kN/m Vv Right

338 mm
100 mm
1

0 mm

24 kN/m"3

2.3 N/mm"*2

21.11
11 kN/m
21 kN/m

4 AT 21

i
—_— -

10 mm Factor on pass. press.
2 AT 10 3 AT 18
Vertical Horizontal Vertical Horizontal Additional

Dead Load Deadload
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.
-1.

=1

-1.
-1.
-1.
-1.
-1.
-1.
-1.

2
5
S
5
5
S
5
4
4
4
4
4
4
5
5
5
S
5
5
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Span
Depth of f£ill
Ring depth

Pogition of backing

Fill density
Surfacing density

Phi for £ill

Load
Lane width

Debden zd
1223 mm Rise
680 mm Depth of surfacing
303 mm Ring depth factor
0 Depth of mortar loss
1% kN/m"3 Masonry density
23 kN/m"*3
30 deg Masonry strength

Single Axle:11.5t at 100
1962mm

EEAE

338 mm
100 mm

0 mm

21 kN/m™3

2.3 N/mm"2

3.18

68 kN/m
55 kN/m
.3

4 AT 21

l

Live Load Live Load Pass Pregs

CO0CO0OQO0O0O0O00O0O0

Required ring depth 95 mm Geometric F.0.8

H Left 48 kN/m H Right

Vv Left 135 kN/m V Right

Comp. zone at hinge 2 36 mm Factor on pass. press.

Hinges

1 AT 1 2 AT 8 3 AT 16

Param(mn) . segment

Stone Vertical Horizontal Vertical Horizontal Additiomal
Weight Dead Load Deadload

1 -.5 -1.1 .8 -6.9 3.3
2 -.6 -1.4 .8 -10 3.8
3 -.6 -1.4 .7 -11.6 3.6
4 -.6 -1.4 .5 -13.2 3.3
5 -.6 -1.4 .4 -14.1 3
6 -.6 ~1l.4 .4 -15.3 2.6
7 -.6 -1.4 .3 -15.4 1.8
8 -.6 -1.4 .2 -14.5 1.3
9 -.6 -1.4 .1 -13.3 .7
1¢ -.6 -1.4 o -11.5 .2
11 -.6 -1.4 o -9.2 -.2
12 -.6 -1.4 -.1 -6.7 -.3
13 -.6 -1.4 -.2 -4.5 -.4
14 -.6 -1.4 -.3 -2.7 -.3
15 -.6 -1.4 -.4 ~1.3 -.2
le -.6 -1.4 -.4 -.5 -.1
17 ~.6 -1.4 -.5 -.1 [+
18 -.6 -1.4 ~-.7 0 ¢
19 -.6 -1.4 -.8 0 o
20 -.5 -1.1 -.8 0 0

Dok BN

|
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AU . 3/0%

L 3 L] ‘l’ob’al

n
=1
Nggsh.
b
r>
NS
Tiebar
{)
Span 1223 mm Rise 338 mm
Depth of fill 680 mm Depth of surfacing 100 mm
Ring depth 303 mm Ring depth factor 1
Position of backing 0 Depth of mortar loss 0 mm
Fill density 19 kN/m*3 Masonry density 21 kN/m™3
Surfacing density 23 kN/m"*3
Phi for £ill 30 deg Masonry strength 2.3 N/mm"*2
Load Single Axle:11.5t at 600
Lane width 3700mm
Recuired ring depth 60 mm Geometric F.0.8 5.08
H Left 60 kN/m H Right 58 kN/m
VvV Left 71 kN/m V Right 69 kN/m
Comp. zone at hinge 2 40 mm Factor on pass. press. .3
Hinges
1 AT 4 2 AT 11 3 AT 18 4 AT 21
Param(mn) . segment
Stone  Vertical Horizontal Vertical Horizontal Additicnal
Weight Dead Load Deadlcad Live Load Live Load Pass Press

1 -.5 -1.1 .8 -7 .3 o

2 -.6 -1.4 .8 -1.4 .5 0

3 -.6 -1.4 .7 -2.1 .7 o

4 -.6 -1.4 .5 -3.1 .B 0

5 -.6 -1.4 .4 -4.3 .9 0

6 -.6 -1.4 .4 -5.8 1 0

7 -.6 -1.4 .3 -7.2 .9 0

8 -.6 -1.4 .2 -8.3 .7 0

9 -.6 -1.4 .1 -9.3 .5 0

10 -.6 -1.4 0 -9.8 .2 0

11 -.6 -1.4 0 -9.8 -.2 0

12 -.6 -1.4 -.1 -9.1 -.4 o)

13 -.6 -1.4 -.2 -8 -.7 0

14 -.6 -1.4 -.3 -6.9% -.8 0

15 ~-.6 -1.4 -.4 -5.5 -.9 -.1

16 -.6 -1.4 -.4 -4 -.8B -.2

17 -.6 -1.4 -.5 -2.9 -.7 -.3

18 -.6 -1.4 -.7 -1.9 -.6 -.5

19 -.6 -1.4 -.8 -1.2 -.4 -.6

20 -.5 -1.1 -.8B -.6 -.3 -.3
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: March-2000
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Rail Property Bridge No. AEB/2116 Structure: Debden Road Bridge
ECC Bridge No. 1004 Date: May-2000
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