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=Z= British Railways Board Group Standard

FORM 'AA’ (BRIDGES) GC/TP0356
Appendix: 4
. Essue‘: 1
APPROVAL IN PRINCIPLE FOR ASSESSMENT Dot ey o
STRUCTURE / LINE NAME STOW MARIES HALT BRIDGE
ELR / STRUCTURE NO. WEM/836

BRIEF DESCRIPTION OF EXISTING BRIDGE:

(a)

Span Arrangement

The bridge has 3 no. clear square spans of 7.81m, 7.76m and 7.83m. There is no angle of
skew.

(b) Superstructure Type
Three span brick arch.
(c) Substructure Type
Brick abutments and piers.
(d) Details of any Special Features
None.
ASSESSMENT CRITERIA
(a) Loadings and Speed
Loadings to be in accordance with BD 21/97. The current permitted traffic speed across the
structure is 40mph.
(b) Codes to be used
See attached TAS schedule and March 1999 addendum.
(c) Proposed Method of Structural Analysis

The structure will be analysed as a multi span arch using the MULTI mechanism method
computer program. The individual arches will be analysed using the modified MEXE
method, detailed in BD 21/97 and BA 16/97, and the ARCHIE computer program. As the
fill depth over the arch is less than the arch barrel thickness for all 3 no. spans, the higher
capacity of the ARCHIE and MEXE results will be adopted for the individual arches. For
the overall capacity of the bridge the results of the MULTI mechanism will be used. For
the analysis the following parameters will be adopted:

Al1877/72/1.GEN Jan 2000



=Z= British Railways Board Group Standard

FORM 'AA' (BRIDGES) GC/TP0356
Appendix: 4
Issue: 1
. Revision: A
APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: Feb 93
ARCHIE/MULTI
Backing level 1.5m above springing level
(determined from record drawings)
Masonry self weight 21kN/m’
Fill self weight 19kN/m’
Surfacing self weight 23kN/m’
¢’ for fill 30°
ARCHIE passive pressure coefficient 0.3
Masonry strength 4.4 N/mm®

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

MEXE:
North Arch Centre Arch South Arch
Condition Factor Fou 0.9 0.9 0.9
Barrel Factor Fy 1.0 1.0 1.0
Fill Factor Fr 0.7 0.7 0.7
Width Factor F. 0.9 0.9 0.9
Mortar Factor Foo 0.9 0.9 0.9
Depth Factor Fy 0.8 0.8 0.8

Axle lift-off will be considered.

Section sizes and dimensions will be based on drawings AI1658/1/FIG 01, 02, 03, 07, 08
and 09.

(d) Details of any Special Requirements

None

STRUCTURAL ASSESSMENT ENGINEER'S COMMENTS

CIVIL ENGINEER'S COMMENTS

ATIR77/72/1.GEN Jan 2000



== British Railways Board Group Standard

FORM "AA' (BRIDGES) GCITP0356
Appendix: 4

l‘ss‘uel: 1

APPROVAL IN PRINCIPLE FOR ASSESSMENT Dot e 5

BRB WORKS GROUP COMMENTS - IF APPLICABILE

PROPOSED CATEGORY FOR INDEPENDENT CHECK

SUPERSTRUCTURE 2

SUBSTRUCTURE N/A

NAME OF CHECKER SUGGESTED IF CAT20R 3  Different team within office

DATE T T

FOR AND ON BEHALF OF WS ATKINS CONSULTANTS LTD

it
Al1877/72/1.GEN Jan 2000
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== British Railways Board Group Standard

FORM 'AA’ (BRIDGES) GCITP0356

. Appendix: 4

Issue: 1

APPROVAL IN PRINCIPLE FOR ASSESSMENT Dater ety &3
CATEGORY 1

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

SIGNED N/A

TITLE

DATE

CATEGORY 2 AND 3

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

SIGNED

TITLE

DATE 77 Magh 250

v

AlI877/72/1.GEN Jan 2000
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=2= British Railways Board Group Standard

FORM 'AA/1’ (BRIDGES) GC/TP0356
Appendix: 4

I.ss_ue': 1

APPROVAL IN PRINCIPLE FOR ASSESSMENT Dater on'63

ADDITIONAL INFORMATION REQUIRED FOR BRB PUBLIC ROAD OVERBRIDGES
ASSESSED AS PART OF BRIDGEGUARD 111

STRUCTURE / LINE NAME STOW MARIES HALT BRIDGE
ELR / STRUCTURE NO. WEM/836
SCOPE OF ASSESSMENT

An mspection 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 deck will be assessed to determine its load carrying capacity at ULS. HB loading and SLS
checks are not applicable to arches. 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 structure will be analysed as a multi span arch using the MULTI mechanism method
computer program. The mdividual arches will be analysed using the modified MEXE
method, detailed in BD 21/97 and BA 16/97, and the ARCHIE computer program. As the
fill depth over the arch is less than the arch barrel thickness for all 3 no. spans, the higher
capacity of the ARCHIE and MEXE results will be adopted for the individual arches. For
the overall capacity of the bridge the results of the MULTI mechanism will be used. For
the analysis the following parameters will be adopted:

ARCHIE/MULTI
Backing level 1.5m above springing level
(determined from record drawings)
Masonry self weight 21kN/m’
Fill self weight 19kN/m’
Surfacing self weight 23kN/m’
¢’ for fill 30°
ARCHIE passive pressure coefficient 0.3
Masonry strength 4.4 N/mm?

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

Al1877/72/1.GEN Jan 2000



== British Railways Board Group Standard

FORM 'AA/1' (BRIDGES) GC/TP0356
Appendix: 4
Issue: 1
Revision: A
APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: Feb 93
MEXE:
_ North Arch Centre Arch South Arch
Condition Factor Fom 0.9 0.9 0.9
Barrel Factor Fy 1.0 1.0 1.0
Fill Factor F 0.7 0.7 0.7
Width Factor ¥o 0.9 0.9 0.9
Mortar Factor Fro 0.9 0.9 0.9
Depth Factor Iy 0.8 0.8 0.8

Axle lift-off will be considered,

Section sizes and dimensions will be based on drawings AI1877/1658/FIG 01, 02, 03, 07,
08 and 09.

c) Planned Highway works / modifications at this site
None planned.

d) Road designation / class and whether classed as a heavy load route
Unclassified. 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

SIGN

i} ( { o f i :
TITLE § Cooo®™, L0 i | { kfumki__
f o J

J !
DATE ) D "‘\"\(‘n; Con D6y "

FOR AND ON BEHALF ESSEX COUNTY COUNCIL TRANSPORTATION AND
OPERATIONAL SERVICES DIVISION.

vi
Al1877/72/1.GEN Jan 2000



LOCATION PLAN, DRAWINGS
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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 153 Pazt 3A_Soecification for Steel Girder Brid BE 1/72
BS-5268 Part-2.Structural- Use-of-Timber

BS.6031-198]Earthworks

2. BRITISH STANDARD CODES OF PRACTICE

Al1877/72/1.GEN

Jan 2000
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3. PUBLICATIONS (HMSO)

4, MISCELLANEOUS

5. TECHNICAL MEMORANDA (BRIDGES)

BES The desi it beid Uth zevision
BE27— Waterproofing-and-surfacing-of-bridge-decks.

BE /72 g o ioints & Labig! bridae dol

: .
BE ;;‘“‘.*ﬁg‘c;]d °°.**°im°*'l“gh"f5 St.*““”‘es'%‘w il "hel

MM@M&@&M@%&W
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6. HIGHWAYS TECHNICAIL MEMORANDA
LL14/76 — Noisebasi Standacd -and Materials

7.  MEMORANDA (BRIDGES)

IMLS E . . ST FUSURE R NEE ORI
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

BD.21/84 v £ hial brid ]
Ali877/72/1. GEN Jan 2000
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APPENDIX TO TAS SCHEDULE DATED JUNE 1989
(WS Atkins amended March 1999, incorporating relevant
technical standards published since June 1989)

1. BRITISH STANDARDS

BS-5975.1996 CRfor-Kalsework

BS 6651 1992 D for Protection.of S st Lichtning.

BSEN 10113:
Pats 13-

AlIl877/72/1.GEN

Jan 2000
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BS EN 10155: 1993 S | : ) :
Ros; o SIml]' b I;;*F*l.g'ed’;““mi.sﬁ.l““_g Cososion

3. DoT PUBLICATIONS (HMSO)

8. DEPARTMENTAL STANDARDS
8.1 TRAFFIC ENGINEERING AND CONTROL
TD 0/03 Road Le G il Link Desicn.
ID32/03 - Wire RopeSafetyEences.

TD.26/03 Sul < for Dedestsi i Pedal Csicli I i

8.2 BRIDGES AND STRUCTURES

BD 20002 Bridee Beasings. Use.of BS 5400 Pt 0: 1083,

BD 21/97 -  The Assessment of Highway Bridges and Structures.

All877/72/1.GEN Jan 2000
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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.

B E II‘ 1 S . -
Stage3--Long-Span-Bridges.

BD.51/08 Desica Critesia for Portal and-Cantilever. Simn/Sianal Gantsies.

BD 52/93-  The Design of Highway Bridge Parapets.
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: January 2000

BRIDGE INSPECTION DETAILS AND CONDITION RATING

ECC Bridge No.: 1658
Rail Property Litd Bridge No.: WFM/836

Bridge Name: Stow Maries Halt Bridge

Location: Stow Maries, Essex
Grid reference TQ 583510 199144

Date of Inspection: 03 December 1999
Weather:
Description: Three span brick arch bridge with brickwork abutments,
piers and parapets.
Inspection Method: Hands on
CONSULTING ENGINEERS CONDITION RATING
dedkk Satisfactory Condition
v *kk Repairs Required
*k Urgent Repairs Required
* Bridge In Dangerous Condition

To be filled in by Essex County Council

Inspected by i it %Su'ggesie:d_-i
Prepared by . | ‘Condition -
Checked by o L i AT IR | Raﬁng

B1204/1658/INSP
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. WFM/836
ECC Bridge No. 1658

Structure: Stow Maries Halt Bridge
Date: January 2000

Index

Section Description Page No.

1 Introduction 1
2 Reference Drawings 2
3 Inspection Procedure 3
4 Condition Report 4
5 Conclusions 8
6 Recommendations for Assessment 10

Appendix - A : Photographs

Appendix - B : Defect Diagrams

Appendix - C : Statutory Undertakers

B1204/1658/INSP



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836

Structure: Stow Maries Halt Bridge

ECC Bridge No. 1658 Date: January 2000
1.0 INTRODUCTION
1.1  Essex County Council (ECC) entered into an agreement with Rail Property Ltd to

1.2

1.4

1.5

1.6

1.7

1.8

assess Rail Property Ltd owned bridges carrying publicly maintainable highways. W8
Atkins Consultants Ltd — Essex (WSAE) have been appointed by ECC to carry out the
visual inspections and assessments of the bridges.

Stow Maries Halt Bridge carries an unclassified road over a dismantled railway to the
south of the village of Stow Maries in Essex OS Ref. TQ 583510 199144,

An inspection of the structure was carried out on 03 December 1999. The inspection
included a visual inspection and dimension survey to confirm structural details. The
weather was dry, overcast and cold during the inspection.

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

The structure consists of three square span brick arches supported on brick abutments
and piers. The arches have clear spans of 7.81m, 7.76m, 7.83m. The parapets are
brick.

The carriageway width vaties between 2.9m and 3.7m.-The east grass verge varies
between 1.8m and 2.2m wide and the west grass verge varies in width between 2.2m
and 2.75m. The vertical alignment of the carriageway rises steadily from the southern
end with a slight hog curve approximately in the centre of the bridge. The horizontal
alignment is straight.

There is no weight restriction on the structure.

B1204/1658/INSP 1



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836

Structure: Stow Maries Halt Bridge

ECC Bridge No. 1658 Date: January 2000
2.0 REFERENCE DRAWINGS
2.1 Rail Property Ltd provided a drawing prior to the inspection. The reference is:

2.2

2.3

5A/13A/836/1 General Arrangement

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

Al1877/DWGS/1658/F1G 01 Elevations
AT1877/DWGS/1658/FIG 02 Plan
AT1877/DWGS/1658/FIG 03 Cross section

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

Al1877/DWGS/1658/F1G 04 Elevation defects
Al1877/DWGS/1658/FIG 05 Arch soffit, pier and abutment face
defects

AI1877/DWGS/1658/FIG 06 Parapet defects

B1204/1658/INSP 2



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836

Structure: Stow Maries Halt Bridge

ECC Bridge No. 1658 Date: January 2000
3.0 INSPECTION PROCEDURE
3.1 The inspection was undertaken on 03 December 1999. Reference was made to the

32

33

34

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.
Al1877/DRGS/1658/FIG 01, FIG 02 and FIG 03 which are included in the Approval
in Principle for Assessment.

The extent and severity of all defects were recorded. The photographs in Appendix A
and the defect diagrams (Drawing No. AI1877/DRGS/1658/FIG 04, FIG 05 and FIG
06) in Appendix B illustrate the defects.

B1204/1658/INSP 3



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: January 2000

4.0 CONDITION REPORT
4.1 Foundations

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

4.2  Abutments
4.2.1 The substructure of the bridge consists of brickwork abutments and piers.

4.2.2 Both north and south abutments show the effects of leaching and up to 20mm
deep mortar loss. The south abutment is also heavily stained and adormned with
non-offensive graffiti.

4.3  Piers
4.3.1 The piers appear to be in fair condition with the following defects identified:

» Extensive areas of damp and leaching to both piers (photograph nos. 8 and
9. ‘

o Extensive areas of mortar loss to both piers, up to 50mm in depth.

» Non-offensive graffiti to both piers.

¢ Pier no. 1 (north pier) has areas of lichen growth on both faces.

e Both piers are heavily stained.

¢ Both piers have small areas of missing bricks (photograph no. 7).

e Pier no. 2 (south pier) has isolated areas of spalling, up to 30mm deep.

4.4 Arch barrels

4.4.1 The arch barrels are constructed from blue brick with lime mortar. Five brick
rings are visible in elevation.

4.4.2 The arch barrels are all in fair condition with the following defects identified:

Arch no. 1 (north arch)
¢ Isolated area of leaching adjacent to both supports (photograph no. 3).

B1204/1658/INSP 4



Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge

ECC Bridge No. 1

658 Date: January 2000

Extensive mortar loss approximately 10mm deep to northern half of arch
soffit.

Extensive non-offensive graffiti (photograph no. 3).

Arch no. 2 (central arch}

Small areas of leaching.
Minor area of 10mm deep mortar loss.

Soot staining to centre of arch soffit.

Arch no. 3 (south arch)

Isolated areas of mortar loss, approximately 10mm deep. There is also a
section of mortar loss 30mm deep running across the width of the arch
barrel between two courses.

Minor spalling up to 10mm deep (photograph no. 6).

A 2mm wide crack at the south end of the arch running from the abutment
(photograph no. 5). '

A 2mm wide crack in the mortar running adjacent to the crown of the arch
across the entire width of the barrel.

Leaching to the northern half of the soffit and minor areas of damp
concrete (photograph no. 4).

4.5  Spandrels, Wing Walls and Arch Rings

4.5.1 The brickwork is in fair condition with the following defects identified:

B1204/1658/INSP

Both elevations show minor areas of mortar loss, with average depth
20mm to 30mm.

Extensive vegetation growth occurs on both elevations, mainly towards the
end of the bridge.

Lichen growth to both the north-east and north west wing walls.

Isolated areas of spalling, up to 10mm deep, to the east spandrel above the
north arch.



Rail Property Ltd

ECC Bridge Assessment Contract No. 3
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ECC Bridge No. 1658 Date: January 2000

e A 2mm wide crack in the west spandrel wall, between the central and
southern arches.

e The arch rings are in good condition with minor mortar loss and staining
of the brickwork being the only defects.

4.6 Embankments

4.6.1 The embankments adjacent to the bridge are heavily overgrown and show no
signs of any significant erosion or slippage.

4.7  Parapets

4.7.1 The brick parapets comprise 340mm thick brickwork and capping stone units
at the parapet ends. No vertical movement joints were found along the
parapets.

472 The parapets are in fair condition with the following defects noted:

« Extensive vegetation growth to both parapets.

e Vertical cracking to the traffic face of both pafapets, the largest of which is
5mm wide. The cracks run through the mortar and not through the
brickwork.

o [Extensive mortar loss to both parapets, average depth 10mm.

« Displacement of coping bricks on the east parapet( photograph no. 10)

4.8 Road Surface

4.8.1 The road surface over the bridge deck is in fair condition. Slight surface
damage is evident at the southern end of the bridge where chip loss has
occurred (photograph no. 11).

4.8.2 In addition there are three small hollows in the road where the level deviates

by approximately 30mm. These are located at the north east, south east and
south west corners of the bridge.

B1204/1658/INSP 6
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49  Waterproofing

4.9.1 The numerous areas of damp brickwork on the bridge indicate the absence of
an effective bridge waterproofing system.

B1204/1658/INSP 7
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5.0 CONCLUSION
5.1  The structure is in fair condition overall. As well as element specific remedial work

52

5.3

54

5.5

5.6

5.7

5.8

5.9

there are several areas of spalling brickwork and mortar loss throughout the structure
that require repair.

The abutments are in fair condition with the mortar loss requiring repair.

The piers are generaily in fair condition. The mortar loss and spalling should be
repaired whilst the missing bricks should be replaced.

The arch barrels are in fair condition. The mortar loss to all three barrels should be
repaired as should the spalling and cracking to arch no. 3.

The spandrel walls, wing walls and arch rings are in fair condition overall. The mortar
loss to both elevations should be repaired. The cracking to the west spandrel wall
should be monitored whilst the spalling to the east spandrel should be repaired. The
vegetation and lichen growth are not considered serious.

The parapets are generally in fair condition. The mortar loss should be repaired along
with the cracks. The displaced coping bricks should be moved back to their original
position and secured in position. The vegetation growth is currently not considered
serious although this should be monitored to ensure that the structure is not damaged
in any fashion.

The carriageway surfacing is in fair condition. The damaged areas should be repaired
under routine highway maintenance.

The areas of damp brickwork indicate that the bridge is not effectively waterproofed.
The extent of this leakage should be monitored to ensure frost damage does not occur.

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

Archno. 1 Arch no. 2 Archno. 3

N) (Central) (S)
Square span (L) 7.810m 7.755m 7.830m

Skew angle () 0e 0o 0o
Rise of the arch barrel (r,)  1.500m 1.525m 1.510m
Rise at quarter points (r ) 1.210m 1.230m 1.220m

B1204/1658/INSP 8
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Dimensions were obtained from levels and site measurements. See Approval
in Principle for Assessment for drawings showing dimensions.

510 Based on the inspection and record drawings each of the arch barrels has the
following properties:

Barrel thickness = 590 mm

Masonry strength = 4.4 N/mm?

(Based on BD 21/97 figure 4.2 assuming Class ‘B’ engineering bricks and
lime mortar)

Backing material present up to a height of 1.5m above springing level.

No structurally significant longitudinal cracking or ring separation.

5.11 Based on the inspection and the recommendations of BA16/97 Annex D, it is
suggested that the following factors be used for MEXE analysis: -
Archno. 1 Archno.2  Archno. 3

Condition Factor Fa 0.9 0.9 0.9
Barrel Factor Fy 1.0 1.0 1.0
Fill Factor Fe 0.7 - 0.7 0.7
Width Factor F, 0.9 0.9 0.9
Mortar Factor F., 09 0.9 0.9
Depth Factor Fq 0.8 0.8 0.8

For alternative analysis by the ARCHIE and MULTI computer programs, it is
suggested that the overall condition factor F, be based on the above factors and the
recommendations of B> 21/97 6.21.

5.12  Statutory Undertaker’s plant (Essex and Suffolk Water) is present on the structure.

B1204/1658/INSP 9
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6.0 RECOMMENDATIONS FOR ASSESSMENT

6.1 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 5.0. It is
recommended that, for the Modified MEXE and ARCHIE analyses, the factors in
section 5.11 should be adopted. No other allowance need be made for structural
deterioration in the assessment calculations. '

6.2  For the assessment, the geometrical properties and material strengths in section 5.9
and 5.10 should be adopted.

6.3 For the assessment, axle lift-off should be considered.

6.4  Statutory Undertaker’s plant is present in the structure. This can have a detrimental
effect on the interaction of the fill with the arch. However, this effect is difficult to
measure or quantify and should not be taken into account.

6.5  Abutments, wing walls and foundations should be assessed qualitatively in
accordance with BD 21/97 Chapter 8.

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

6.6  The weathered and eroded areas of brickwork should be monitored during routine

inspections and repairs carried out, as their condition becomes critical. All cracking
to the structure should be monitored and repaired as necessary.

B1204/1658/INSP 10
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"APPENDIX A

Photographs
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Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge

Photograph 2 — View over bridge looking north
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Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge

Photograph 4 - Damp and leaching to arch barrel no. 3 (south arch)
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Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge

Photograph 6 — Spalling to the soffit of arch barrel no. 3 (south arch)
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Photograph 8 — Damp and leaching to east end of pier no. 2
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Photograph 10 — Displacement of coping bricks to east parapet
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Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge

Photograph 11 — Surface damage to carriageway at south end of bridge
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APPENDIX B

Defect Diagrams
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Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge

APPENDIX C

Statutory Undertakers
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Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge

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

Company Service

Anglian Water No existing plant within the vicinity of the bridge.
British Telecom No existing plant within the vicinity of the bridge.
Cable & Wireless No existing plant within the vicinity of the bridge.
Transco No existing plant within the vicinity of the bridge.
Fastern Electricity No existing plant within the vicinity of the bridge.
Energis No existing plant within the vicinity of the bridge.
National Grid No existing plant within the vicinity of the bridge.
Street Lighting No existing plant within the vicinity of the bridge.
Essex and Suffolk Water Distribution main in the west verge.

Environment Agency Né comment.

B1204/1658/INSP
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000

EXECUTIVE SUMMARY

Stow Maries Halt Bridge, south of the village of Stow Maries in Essex, has been assessed in
accordance with the Approval in Principle dated 27 March 2000. This is situated in appendix C of
this report.

The structure consists of three square span brick arches supported on brick abutments and piers. The
arches have clear spans of 7.81m, 7.76m, 7.83m. The parapets are brick. There is no weight
restriction on the structure. There is no weight restriction on the structure.

Qverall the structure is in fair condition.

The results for the whole structure are based on the MULTI mechanism method computer program.
Results for the individual arches are based on the modified MEXE method, detailed in BD 21/97
and BA 16/97, and the ARCHIE computer program. As the fill depth over the arch is less than the
arch barrel thickness for all 3 no. spans, the higher capacity of the ARCHIE and MEXE results will
be adopted for the individual arches. The abutments, wing walls and foundations have been
assessed qualitatively.

OVERALL STRUCTURAL CAPACITY 40 TONNES

The load carrying capacity of the main structural elements 1s listed below.

Spans 1 to 3
Arches: 40 Tonnes Assessment Live Loading
Piers: 40 Tonnes Assessment Live Loading

Sub-structures, foundations, wingwalls and spandrel walls:

A qualitative assessment of the abutments, foundations and wingwalis 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

No strengthening measures are required.

B1204/1658.ASSESS




=== British Railways Board

Group Standard

FORM 'BA' (BRIDGES) GCITP03%6
Appendix: 5
Issue: 1
Revision: A
CERTIFICATION FOR ASSESSMENT CHECK Date: Feb 93
STRUCTURE / LINE NAME STOW MARIES HALT CATEGORY OF CHECK 2
ELR/STRUCTURE NGO . WFEM/B38

| 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 27 March 2000

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

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).
NONE

CATEGORY 1

ESSOR) 29 March 2000
ESSMENT CHECKER) 29 March 2000
CTOR OF THE FIRM OF CONSULTING

INEERS TO WHOM THE ASSESSCR /
CKER IS RESPONSIBLE

UST ALSO BE SIGNED)

ESSOR) 29 March 2000

CTOR OF THE FIRM OF CONSULTING
INEERS TO WHOM THE ASSESSOR IS
PONSIBLE

ESSMENT CHECKER) 29 March 2000

CTOR OF THE FIRM OF CONSULTING
INEERS TO WHOM CHECKER IS
PONSIBLE

(i)



=2~ British Railways Board Group Standard

FORM 'BAA' (BRIDGES) GCI/TP0356
Appendix: 6

Issue: 1

Revision: A

CERTIFICATION FOR ASSESSMENT CHECK Date: Feb €3

NOTIFICATION OF ASSESSMENT CHECK -

STRUCTURE NAME / ROAD NO. STOW MARIES HALT BRIDGE

LINE NAME (DISUSED)

ELR CODE / STRUCTURE NO. WFM/836 ESSEX COUNTY COUNCIL No. 1658

The above bridge has been assessed and checked in accordance with Standards which are lisied 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

Critical member/s: N/A

RECOMMENDED LOADING RESTRICTIONS

No weight restriction is required.

DESCRIPTION OF STRUCTURAL DEFICIENCIES AND RECOMMENDED STRENGTHENING

Engineer

(ii)



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000

1.0 INTRODUCTION

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

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 27 March 2000. This
includes a detailed inspection for assessment report. This assessment report should be read in
comunction with the Approval in Principle and Inspection for Assessment Report.

An inspection of the structure was carried out on 03 December 1999. The inspection included
a visual inspection and dimension survey to confirm structural details. The weather was dry,
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 27 March
2000. '

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

Stow Maries Halt Bridge carries an unclassified road over a dismantled railway to the south of
the village of Stow Maries in Essex OS Ref. TQ 583510 199144,

The structure consists of three square span brick arches supported on brick abutments and
piers. The arches have clear spans of 7.81m, 7.76m, 7.83m. The parapets are brick.

The carmiageway width varies between 2.9m and 3.7m. The east grass verge varies between
1.8m and 2.2m wide and the west grass verge varies in width between 2.2m and 2.75m. The
vertical alignment of the carriageway rises steadily from the southern end with a slight hog
curve approximately in the centre of the bridge. The horizontal alignment is straight.

There is no weight restriction on the structure.

B1204/1658.ASSESS 1



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000

2.0 CONCLUSIONS OF INSPECTION REPORT

Details of the key dimensions of the structure are shown on drawings AI1877/DWGS/1658/FIG 01,
Fig 02 and FIG 03. These are included in the Approval in Principle document.

Details of the defects in the structure are shown on drawings AI1877/DWGS/1658/FIG 04 to FIG
06. 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 Overall, the bridge is generally in fair condition.

2.2 Based on a visual inspection and the recommendations of BA 16/97 Annex D, the following
factors for the Modified MEXE Method were adopted:

Archno. 1 Archno. 2 Arch no. 3

(North) (Central) (South)
Condition Factor Fama 0.9 0.9 0.9
Barrel Factor Fo 1.0 1.0 1.0
Fill Factor F¢ 0.7 0.7 0.7
Width Factor F. 0.9 0.9 . 0.9
Mortar Factor Fno 0.9 0.9 0.9
Depth Factor Fq 0.8 0.8 0.8

For alternative analysis by the ARCHIE and MULTI computer programs, the overall
condition factor F., based on the above factors and the recommendations of BD 21/97 6.21,
has been adopted.

These factors were decided upon by the Engineer based on the inspection and the Standards
listed in the Approval in Principle.

2.3 For the assessment, axle lift-off should be considered.

2.4 Backing material has been assumed above the intermediate piers and abutments fo levels
indicated on Rail Property I.td drawings 5A/13A/836/1, referenced in Section 4 of the
Inspection for Assessment report.

2.5 The weathered and eroded areas of brickwork should be monitored during routine inspections
and repairs carried out, as their condition becomes critical. All cracking to the siructure

should be monitored and repaired as necessary.

2.6 The abutments, wing walls and foundations showed little signs of distress and were assumed
to be in sound condition.

B1204/1658.ASSESS 2



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000

3.0 ASSESSMENT METHODS AND FINDINGS

3.1

3.2

33

34

3.5

3.6

3.7

3.8

3.9

The assessment of Stow Maries Halt Bridge, south of the village of Stow Maries in Essex, has
been cartied out in accordance with the approval in principle dated 27 March 2000. The
following drawings, included in the Approval in Principle document have been used.

AI1877/DWGS/1658/FIG 01 Elevations
AI1877/DWGS/1658/FIG 02 Plan
Al1877/DWGS/1658/FIG 03 Cross section

The following assumptions have been made regarding material strengths.
Masonry Strength 4.4 N/mm?2

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

ARCHES

The individual arches have been analysed using the modified MEXE method, detailed in BD
21/97 and BA 16/97, and the ARCHIE computer program. As the fill depth over the arch 1s
less than the arch barrel thickness for all 3 no. spans, the higher capacity of the ARCHIE and
MEXE results will be adopted for the individual arches.

For the assessment axle lift-off has been considered.

Backing has been assumed above the intermediate piers and abutments as discussed in Section
2 of this report.

The arches were assessed at 40 TONNES Assessment Live Loading.
INTERMEDIATE PIERS

The whole structure was analysed as a multi span arch using the MULTI mechanism method
computer program.

The piers were assessed at 40 TONNES Assessment Live Loading.

ABUTMENTS, WING WALLS AND FOUNDATIONS

3.10 A qualitative assessment of the abutments, wing walls and foundations 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.

B1204/1658. ASSESS 3



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000
4.0 CONCLUSIONS
4.1 Stow Maries Halt Bridge, south of the village of Stow Maries in Essex, has been assessed in

4.2

4.3

4.4

4.5

4.6

accordance with the Approval in Principle dated 27 March 2000.

The results for the whole structure are based on the MULTI mechanism method computer
program. Results for the individual arches are based on the modified MEXE method, detailed
in BD 21/97 and BA 16/97, and the ARCHIE computer program. As the fill depth over the
arch is less than the arch barrel thickness for all 3 no. spans, the higher capacity of the
ARCHIE and MEXE results will be adopted for the individual arches. A summary of the
results is Iisted below.

Spans 1 to 3
Arches: 4{) tonnes
Piers: 40 tonnes
Parapets: The parapets do not conform to current standards and have not
been assessed.
Abutments, wing walls and foundations

A qualitative assessment of the abutments, wing walls and foundations 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.
Spandrel walls are assessed also at 40 Tonne.

The inspection for assessment showed that the structure requires minor maintenance. Details
are included in section 6 of the inspection report.

Strengthening Requirements

No strengthening measures are required.

B1204/1658.ASSESS 4
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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. WFM/836

ECC Bridge No. 1658

Structure: Stow Maries Halt Bridge
Date: May-2000

Analysis Results: Masonry Arch Analysis.

Span Reference North Arch North Arch Central Arch Central Arch
Method Used MEXE ARCHIE/ MEXE ARCHIE/
MULTI MULTI
Single Span Analysis — No Axle Lift Off
Allowable | Single Axle Load 33.3t >11.5t 329t >11.5t
Axle Double Axle L.oad 222t >10t 21.9t >10t
Loads Triple Axle Load 20.6t >8t 20.4t >8t
Single Span Analysis — Axle Lift Off
AAL Double Axle Load 16.7t >11.5t 16.4t >11.5t
Muiti Span Analvsis {Assuming Slender Piers)
Overall Global Capacity N/A 40t N/A 40t
Maximum Gross Vehicle Weight 40¢ 40t 40t 40t
Assessment Live Load Rating 40t 40t 40t 40t
HB Rating N/A N/A N/A N/A
Comments

Axle 1ift off has been considered.

Backing material has been assumed above the intermediate piers and abutments to levels indicated on

Rail Property Ltd drawings 3A/13A/836/1, referenced in Section 2 of the Inspection for Assessment

report.

B1204/1658. ASSESS




Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WEM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000

Analysis Results: Masonry Arch Analysts.

Span Reference South Arch South Arch
Method Used MEXE ARCHIE/
MULTI

Single Span Analysis — No Axle Lift Off

Allowable | Single Axle Load 257 >]11.5t
Axle Double Axie Load 17.1t >10t
Loads Triple Axle Load 15.9t >8t

Single Span Analysis — Axle Lifi Off

AAL Double Axie Load 12.8t >11.5¢

Multi Span Analysis (Assuming Slender Piers)

Overall Global Capacity N/A 40t
Maximum Gross Vehicle Weight 40t 40t
Assessment Live Load Rating 40t 40t
HB Rating N/A N/A
Comments

¢ Axle lift off has been considered.

Backing material has been assumed above the intermediate piers and abutments to levels indicated on
Rail Property Ltd drawings 5A/13A/836/1, referenced in Section 2 of the Inspection for Assessment

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

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000
APPENDIX B

ASSESSMENT CALCULATIONS

B1204/1658. ASSESS
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M Proiect Joby ref
| £ AssessMovT  (orommncr 2 AL IE77 /72
Part of structure Calc sheetno  rev
$STow _ mArRI _ kgALT r 2 /!
Drawing ref Calc by Date Check by | Date
JF 2 /o0
Ref Calculations Output
ARCH  PvALY (LS
Archno. 1 Archno.2  Archno.3
M) (Central) S)
Square span (L) 7.810m 7.755m 7.830m
Skew angle (o) 0° 0° 0°
Rise of the arch barrel (r))  1.500m 1.525m 1.510m
Rise at quarter points (r,) 1.210m 1.230m 1.220m
I
. Backing level 1.5m above springing level
: (determined from record drawings)
* Masonry self weight 21kN/m’
Fill self weight 19kN/m’
Surfacing self weight 23kN/m’
¢’ for fill 30°
ARCHIE passive pressure coefficient 03
Masonry strength 4.4 N/mm’®
North Arch Centre Arch South Arch
Condition Factor Fom 09 09 0.9
Barrel Factor Fy 1.0 1.0 1.0
Fill Factor F¢ 0.7 0.7 0.7
Width Factor Fw 0.9 0.9 0.9
Mortar Factor Fio 0.9 0.9 0.9
Depth Factor Fq 0.8 0.8 0.8
Axle lift-off will be considered.




e,
ATy, AND
A OPERATIONAL SERVICES,

Essax County Councl ENVIRONMENTAL SERVICES DIRECTORATE,
Traneportation & COUNTY HALL, CHELMSFORD, CM1 10H
Operationsi Servioss Telephone 01245 402211 .
ECC Bridge No. 1658 _
Rail Property Board No. WFM/836 e

100mm Surfacing

Backing level

O .
o e

| TSI I TTTEEOTTITEN N TS P IS TSI IIIITII T I IIT TSI s CIRI TS TTILITAITIIS TS TSI v AL S ITITIITIIS PITTIIsrss| -

1500

1500 \
1210 /

1210

L/4 L/4 L/4 L/4

7810

ARCH No.1 (NORTH ARCH) _
IDEALISATION DIAGRAM -
NTS -

DRWG.NO. - Al1877 /1 658 /fig07

CAD NO. N:1877/1658/fig07

e ME ECC ASSESSMENT CONTRACT 3 T
STOW MARIES HALT, STOW MARIES o

DATE JAN 0O CHECKED pw -

IDEALISATION DIAGRAM‘ ARCH 1 om0

= s BRIt St [ IR 13 Py FES




= ] =
— A—. OPERATIONAL SERVICES, e
: EssexCounty Coundl ENVIRONMENTAL SERVICES omc&zo?&a
m ' Tdephm%d? 7213
- ECC Bridge No. 1658
Rail Property Board No. WFM /836
o 100mm Surfacing
Backing level
- o
/ i
o
o
- L/4 L/4 L/4 L/4
" 7755
- ARCH No.2 (CENTRAL ARCH)
_ IDEALISATION DIAGRAM
NTS
DRWG.NO. A11877/1658/fig0B3
- CAD NO. N:1877/1658/fig08
SLAEME TITLE SCALES NTS
ECC ASSESSMENT CONTRACT 3 T
~  STOW MARIES HALT, STOW MARIES o Toroo o
LMJWLQWEALISATION DIAGRAM ABS:H ‘g ,.»—ﬂ..* DATEfn dz "“,,&.'m,wméﬁw%w,

j ;mmmwz&




OPERATIONAL SERVICES,
ENVIRONMENTAL SERVICES DIRECTORATE,
COUNTY HALL, CHELMSFORD, CM1 1QH

Telephone 01245 492211

Backing level

ECC Bridge No.
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100mm Surfacing
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WS/ATKINS .

0
ARCH ASSESSMENT TO MODIFIED MEXE (BA 16/97)
Structure Name: 70w  meiel T - NorTH

a0

1. DIMENSIONS
. L = l?loh
Cre= ! S OO,
q=_1-210a
d= Osqon
h= 0 g 10~
h + d = ] ,w“
2. PROVISIONAL ASSESSMENT LOADING (Fig. 311) PAL=| 619 [Tonne
3. SPAN / RISE FACTOR
L = 1810 = G.21 (Fig 3/3) Fsr= ():33
Ic 1800
4. PROFILE FACTOR
q = __ 210 = _0&| g3 fo=_0-§4
J—— IC ' S00
5. MATERIAL FACTOR
{Tables 3/1 & 3/2)
Fm= (Fb.d)+Ffh) = ﬂ-o xO'$Q)*(O'7X 03¢ J} Fm = Q'f{
d+h 0£q4+0¢|
6. JOINT FACTOR
(Tables 3/3, 3/4 & 3/5)
Fij= FwFdFmo = {09 x 0¥« 09 fi= 0-4S
7. CONDITION FACTOR
(Para. 3.17 to 3.23) Fe=_ (9
8. MODIFIED AXLE LOAD 2.7
MAL =PAL xFsrxFpxFmx Fj x Fc MaL=| 27- Tonne
9. AXLE LIFT-OFF FACTOR
(Fig. 3/5) Ser Pouowme PALE . Af= anic)
10. WEIGHT LIMIT ON ARCH GROSS VEHICLE WEIGHT Lo |-
(Table 3/6) Fonne
11. CONCLUSIONS:

LO Tor oS
Date: ” /2 /0&

ACecouaTe

Assessed By.

Signed:

HASTRUCTURMASTERASSESSWEXE
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ARCH ASSESSMENT TO MODIFIED MEXE  (BA 16/97)
Structure Name:  {TOWw  mpnizs — (EnNTRAL

1. DIMENSIONS

rc= "SZS»\ )
a=_}-230-
d= OS Dm
h= 0-L40.
h+d= IIOXO,_
2. PROVISIONAL ASSESSMENT LOADING (Fig. 31) paL=| 602 |Tonne
3. SPAN / RISE FACTOR s
L = __ 77958 = _ 509 (Fig.3nm) Fer= 0.8 -
rc }.€2§ g
4. PROFILE FACTOR
Iq = 1230 = 081 (Fig.3/4) Fp= (-8b
re |-¢2¢ |

S. MATERIAL FACTOR
(Tables 3/1 & 3/2)

Fm = (Fb.d) + F£h) 0.0 xo-gq)*(mxo-m,) Fm= (84
d+h 0€9+0L4

It

6. JOINT FACTOR
(Tables 3/3, 3/4 & 3/5)
Fj= FwFd.Fmo

7. CONDITION FACTOR |
(Para. 3.17 to 3.23) fe= 0A0

09 0% . 09 F=0-4S

8. MODIFIED AXLE LOAD
MAL = PAL x Fsr x Fp x Fm x Fj x Fc maL=| 219 | Tonne

9. AXLE LIFT-OFF FACTOR

(Fig. 3/5) (FE FOLLOWINL  PALES. Af= Yaniel
10. WEIGHT LIMIT ON ARCH (MAX GROSS VEHICLE WEIGHT) [b 0
(Table 3/6) Tonne

11. CONCLUSIONS:

7 AR LOTonne] —
pate: |1 / 2/ o0

Assessed B

ngne

ey e PRSROTLAER JHL A L LT  eie BRAG T B M e ebeng gyt e L el e e i fane




ARCH ASSESSMENT TO MODIFIED MEXE (BA 16/97)
Structure Name: ¢pw mAries — SOUTH

1. DIMENSIONS - Road:
| L= 7-830~
rc= {610
rq= | 220«
d= -Ca0.
h=_0 37
h+d=_ 0960
2. PROVISIONAL ASSESSMENT LOADING (Fig. 3/1) paL=| 4770 |Tonne
3. SPAN / RISE FACTOR
L = 7% = $19 (Fig.3n) rer= 0 81
re HSTO
4. PROFILE FACTOR
q = 1220 = _0.8] (Fig34) fo= (-§S
Ic ]. SlO '
5. MATERIAL FACTOR
(Tables 3/1 & 3/2)
Fm= @Fbd)+Efh) = (10 - 054}07:0390) ¥m=_0-88
d+h T 0590 T 0370

6. JOINT FACTOR
(Tables 3/3, 3/4 & 3/5)

Fj= FwFdFmo = 09 x 009 7= 045
7. CONDITION FACTOR '
(Para. 3.17 to 3.23) fe= 0-90
8. MODIFIED AXLE LOAD 17|
MAL = PAL x Fsrx Fpx Fm x Fj x Fc MAL = ' Tonne
9. AXLE LIFT-OFF FACTOR
Fig. 3/ Af= VARIE]
(Fig. 33) SeE PoLlaume  PAGES. e
10. WEIGHT LIMIT ON ARCH (MAX GROSS VEHICLE WEIGHT |-
(Table 3/6) fonne

11. CONCLUSIONS:
ADEQUATE _ (RPALy Fon.  LO Tawed

Date: 11 '/2 /OD

Assessed By

Signed
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ARCHIE  ArviaLysi(
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2.236

{

4

foutt  BrCH
PRCHIE  pndibion fuclar = 04,065 - 0.9
QPH\ o} N] 'a+ Yo ?0‘370M

Fbed Lo wellh = (18410020 ) 069

e 22060,




W Project . Jaob ref
| ECC_ASESMMONT _ (onTRA(T 3 ALIBYT /72

Part of structure Calc shectno  rev

S MARIES /2
Drawing ref . tCalcby Date : Check by |Date

. JF 2 /ov

Ref ‘ ’ Calculations : ‘ _ : Output

WEAL-U4Z Hev) Uecay

— T T T T

N R

R of St 74 L SR IR S
N e

[ XUVCI I B
oL Ol AL k2 |1 ] o
kT Al b0 | b T e T

N L
; ]LH

MHO - O Ade 136 | 1l | 7

[ /o N 1/ S v/

S e o at, P P s
Sy ARG i K AN i PV T e i R E N T
B TR 1L T DT e T o SRR S X T



(]

Nortarch

Span 7810 mm
Depth of fill 510 mm
Ring depth 580 mm
Position of bkacking 4

Fill density 12 kN/m™3
Surfacing density 23 kN/m™3
Phi for fill 30 deg

Rise

Depth of surfacing
Ring depth factor
Depth of mortar loss

Masonry density

Masonry strength

1500 mm
100 mm

¢ mm

21 kN/m”*3

4.4 N/mm™2

Load Single Axle:11.5t at 2000
Lane width 2248mm
Required ring depth 396 mm Geometric F.0.S 1.49
H Left 267 kN/m H Right 280 kN/m
V Left 280 kN/m VvV Right 175 kNN/m
Comp. zone at hinge 2 ‘67 mm Factor on pass. press. .3
Hinges
1 AT 1 2 AT 7 3 AT 14 4 AT 21
Param{mn) . segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.9 0 0 Q C

2 -5.6 -13.1 0 0 0 0

3 -5.6 -11.¢6 G Q 0 o]

4 -5.6 -10.1 ¢ -3.3 0 0

5 -5.6 -8.6 1.8 ~29.1 4.1 0

& -5.6 -7.5 1.3 -59.6 6.8 0

7 -5.6 -6.5 .8 ~56 4.9 0

B -5.¢6 -5.6 .5 -21.3 1.3 0

9 ~5.6 -5.1 .3 -.8 0 0

10 -5.6 = -4.8 .1 0 0 0

11 -5.6 -4.8 -.1 0 0 0

12 -5.6 -5.1 -.3 0 0 -.1

13 =5.6 -5.6 -.5 0 C -.3

14 -5.6 -6.5 -.8 G o -.7

15 -5.6 -7.5 -1.3 C 0 -1

16 -5.6 -8.6 -1.8 0 0 -1.4

17 -5.6 -1¢.1 0 0 0 C

18 ~5.6 -11.6 0 ¢ 0 G

19 -5.6 -13.2 0 0 0 o

20 -5.4 -13.9 0 0 0 o]
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Nortarch

0

Span 7810 mm  Rise ' 1500 mm
Depth of £fill 510 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
Position of backing 4 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 4.4 N/mm"2
Load Double Axle:20t:Left Heavy at 6500

Lane width 2248mm

Required ring depth 388 mm Geometric F.0.5 1.52

H Left 272 kN/m H Right 258 kN/m
V Left 172 kN/m V Right 325 kN/m
Comp. zone at hinge 2 64 mm Factor on pass. press. .3

Hinges

1 AT 1 2 AT 8 3 AT 15 ! 4 AT 21

Param{mn) .segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.9 0 0 0 0
2 -5.6 -13.1 0 0 0 0
3 -5.6 -11.6 0 0 0 0
4 -5.6 -10.1 0 0 0 0
5 -5.6 -8.6 1.8 0 0 1.4
6 -5.6 -7.5 1.3 0 0 1
7 -5.¢ -6.5 .8 o] 0 7
8 -5.6 -5.6 .5 0 0 3
9 -5.6 -5.1 .3 0 0 .1
10 -5.6 -4.8 .1 0 0 0
11 -5.6 -4.8 -.1 0 0 0
12 -5.6 -5.1 -.3 -. 0 o
13 -5.6 -5.6 -.5 -16.1 -1 0
14 -5.6 -6.5 -.8 -46.4 -4 0
15 -5.6 -7.5 -1.3 -53.2 -6.1 0
1s -5.6 -8.6 -1.8 -33 -4.7 0
17 -5.6 -10.1 0 -15.6 4] 0
18 -5.6 ~11.6 o -16.3 4] 0
18 -5.6 -13.2 o ~-17.5 0 0
20 -5.4 -13.9 0 -14.3 0 0
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Nortarch
0
Span 7810 mm Rise 1500 mm
Depth of fill 510 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
Position of backing 4 Cepth of mortar loss 0 mm
Fill density 15 kN/m"3 Masonry density 21 kN/m™3
Surfacing density 23 kN/m*3
Phi for filil 30 deg Masonry strength 4.4 N/mm”2
Load Triple Axle:24t:No Lift-off at 6000
Lane width 224 8mm
Required ring depth 370 wmm Geometric F.0.S 1.6
H Left 308 KN/m H Right 295 kN/m
V Left ;191 KN/m V Right 342 kN/m
Comp. =zone at hinge 2 74 mm Factor omn pass. press. .3
Hinges
1 AT 1 2 AT 7 3 AT 15 4 AT 21
Param {mn) . segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pags Press

1 -5.4 -13.9 0 o 0 0

2 -5.6 -13.1 ¢ 0 0 G

3 ~-5.6 -11.6 0 0 0 0

4 -5.6 -10.1 0 0 0 G

5 -5.6 -8.6 1.8 0 0 1.4

6 -5.6 -7.5 1.3 o ¢ 1

7 -5.6 -6.5 .8 0 0 .5

8 -5.6 -5.6 .5 0 0 .2

9 -5.6 -5.1 .3 0 0 1

10 -5.86 -4.8 .1 -.5 0 0

11 -5.6 -4.8 -.1 -13.1 -.2 0

12 -5.6 -5.1 -.3 -29.1 -1.1 0

13 -5.6 -5.6 -.5 -27.9 ~1.7 0

14 -5.6 -6.5 -.8 -33.1 -2.9 0

15 -5.6 -7.5 -1.3 -44 .4 -5.1 0

16 -5.6 -8.6 -1.8 -38.2 -5.4 0

17 -5.6 ~10.1 0 -23 c 0

18 -5.06 -11.6 0 T -16.2 0 0

19 -5.6 -13.2 0 -13.7 O 0

20 ~5.4 -13.8 0 -8.4 G 0
R R R L e R SV e L S e T

oot 7 VRSN G FRNN s

P

e




£L¢:4/4554 37,0k
P‘"\ —_— {—
Fan®
e
Nortarch
- () :
Span 7810 mm Rise 1500 mm
Depth of £ill 510 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
— Position of backing 4 Depth of mortar loss 0 mm
Fill density 19 kN/m*3 Masonry density 21 kN/m"3
Surfacing density 23 kN/m"3
Lanint
Phi for fill 30 deg Masonry strength 4.4 N/mm"2
Load Double Axle:20.3t:Right Lift-off at 6500
e Lane width 2248mm
Required ring depth 432 mm Geometric F.0.S 1.36
H Left 280 kN/m H Right 265 kN/m
vV Left 171 kN/m V Right 328 kN/m
p— Comp. zone at hinge 2 69 mm Factor on pass. press. .3
Hinges ,
1 AT 1L 2 AT 8 3 AT 16 4 AT 21
Param(mn)} . segment
Stone Vertical Horizontal Vertical Horizontal Additional
— Weight Dead Load Deadlocad Live Load Live Load Pass Press
1 -5.4 -13.9 0 0 0 0
2 -5.6 -13.1 o 0 o Y
3 -5.6 -11.6 0 0 0 0
. 4 -5.6 -10.1 0 0 0 0
S -5.6 -8.6 1.8 0 o 1.4
6 -5.6 -7.5 1.3 0 0 1
7 -5.¢6 -6.5 .8 0 0 7
8 -5.6 -5.6 .5 0 o .3
-
. 9 . -5.6 -5.1 -3 0 ¢ .1
10 -5.6 -4.8 .1 0 0 0
11 ~5.6 ~4.8 ~-.1 ¢} o 0
_ 12 -5.6 -5.1 -.3 0 0 0
13 ~-5.6 -5.6 -.5 -3.9 -.2 0
14 -5.6 -6.5 -.8 -32.3 -2.8 0
15 -5.6 -7.5 -1.3 -62 -7.1 0
— 16 -5.6 -8.6 -1.8 -60.1 -8.6 4]
’ 17 ~5.6 -10.1 0 -33 0 0
18 -5.6 -11.6 0 -9.8 o 4]
19 -5.6 -13.2 0 -6.5 0 0
— 20 -5.4 -13.9 0 -6.4 ¢ 0
—
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Centarch
0
Span 7755 mm Rise 1525 mm
Depth of £ill 490 mm Pepth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
Position of backing 4 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 fill 30 deg Masonry strength 4.4 N/mm™2
Load Single Axle:11.5t at 10870
Lane width 2236mm
Required ring depth 412 mm Geometric F.0.8 1.43
H Left 257 kN/m H Right 274 kN/m
V Left 278 kN/m  V Right | 173 kN/m
Comp. zone at hinge 2 65 mm Factor on pass. press. .1
Hinges
1 AT 1 2 AT 7 3 AT 14 4 AT 21

Param{mn) . segment

Stone Vertical Horizontal Vertical Horizontal Additicnal
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.8
2 -5.6 -13

3 -5.6 -11.5
4 -5.6 -10

5 -5.6 -8.6
6 -5.6 -7.4

7 -5.6 -6.3

8 -5.6 -5.85
S -5.6 -5

10 -5.6 -4.7
11 -5.6 -4.6

12 -5.6 -4.9

13 -5.6 -5.4

14 -5.6 -6.2

15 -5.6 -7.1
16 -5.6 -8.3

17 -5.6 ~9.6
18 -5.6 -11.2
13 -5.6 -12.7
20 -5.4 -13.4

Crese
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Centarch
{) :
Span 7755 mm Rise 1525 mm
Depth of £ill 490 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
Position of backing 4 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 fill 30 deg Masonry strength 4.4 N/mm"2
Load Double Axle:20t:Left Heavy at 15470
Lane width 2236mm
Required ring depth 394 mm Geometric F.0.8 1.5
H Left 261 kN/m H Right 248 kN/m
V Left 170 kN/m V Right 322 kN/m
Comp. zone at hinge 2 62 mm Factor on pass. press. .3
Hinges ]
1 AT 1 2 AT 8 3 AT 15 4 AT 21

Param{mn) .segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.8 0 0 0 Y
2 -5.¢6 -13 0 0 0 0
3 -5.6 -11.5 Y 0 0 o
4 -5.6 -10 0 0 0 0
5 -5.6 -B.6 1.9 0 0 1.4
6 -5.6 -7.4 1.3 o 0 1
7 -5.6 -6.3 .9 0 ¢ .7
8 -5.6 -5.5 .5 0 0 .3
2 -5.6 -5 .3 0 o] .1
10 -5.6 -4.7 .1 0 0 0
11 -5.6 -4.6 -.1 0 0 0
iz -5.6 -4.9 -.3 -.2 0 0
13 -5.6 -5.4 -.5 -14 -.9 0
14 -5.6 -6.2 -.8 -45.2 -4.1 0
15 -5.6 -7.1 -1.3 -54.3 -6.4 0
16 -5.6 -8.3 -1.8 -34.6 -5 0
17 -5.6 -9.6 0 -15.7 0 0
i8 -5.6 -11.2 0 -16 ¢ 0
19 -5.6 -12.7 0 -17.5% 0 0
20 -5.4 -13.4 0 -14.6 0 0
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Centarch
(}
Span 7755 mm Rise 1525 mm —
Depth of f£fill 490 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
Position of backing 4 Depth of mortar loss 0 mm
Fill density 19 kN/m”3 Masonry density 21 kN/m™3 e
Surfacing density 23 kN/m™3
Phi for fill 30 deg Masonry strength 4.4 N/mm™2 -
Load Triple Axle:24t:No Lift-off at 10470 -
Lane -width 2236mm
Required ring depth 377 mm Geometric F.0.8 1.56 :
H Left 268 kN/m H Right 280 kN/m A
V Left ,341 kN/m V Right 179 kN/m .
Comp. zone at hinge 2 67 mm Factor on pass. press. .3
Hinges -
1 AT 1 2 AT 7 3 AT 14 4 AT 21
Param{mn) . segment e
Stone  Vertical Horizontal Vertical Horizontal Additional .
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.4 -13.8 0 -11.1 0 0
2 -5.6 -13 0 -14.1 0 0 -
3 -5.6 -11.5% 0 -18.5 0 0
4 -5.6 -10 0 -32.9 0 0
5 -5.6 -8.6 1.9 -42.6 6.2 0 -
6 -5.8 -7.4 1.3 -36.6 4.3 0 ~
7 -5.6 -6.3 .9 -29.3 2.6 0
8 ~5.6 -5.5 .5 -29.8 1.9 0 =
9 -5.6 -5 .3 -21.1 .8 0
10 -5.6 -4.7 1 -3.5 0 0 -
11 -5.6 -4.6 -.1 Q 0 0
12 -5.6 -4.9 -.3 0 0 -.1
13 -5.6 -5.4 -.5 0 0 -.3 _
14 -5.6 -6.2 -.8 0 0 -7 bt
15 -5.6 -7.1 -1.3 0 0 -1
16 -5.6 -8.3 -1.8 0 Q -1.3 -
17 -5.6 ~-9.6 0 0 0 0
18 -5.6 -11.2 0 0 0 0 o
18 -5.6 -12.7 0 0 0 0
20 -5.4 -13.4 0 0 0 0
e i e e S L e SR T TR R R e S R S T e e A e S L R e
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Span
Depth of £ill
Ring depth

Position of backing

Fill density
Surfacing density

Phi for fill

Load

Lane width

Required ring depth
H Left
vV Left
Comp. zone at hinge
Hinges

1 AT 1

Param{mn) .segment

Centarch
7755 mm Rise
490 mm Depth of surfacing
580 mm Ring depth factor
4 Depth of mortar loss
19 kN/m"3 Masonry density
23 kN/m™3
30 deg Masonry strength
Double Axle:20.3t:Right Lift-off at
2236mm
439 mm Geometric F.O.8
268 kN/m H Right
169 kN/m V Right
2 66 mm Factor on pass. press.
2 AT 8 3 AT 16

1525 mm
100 mm
1

¢ mm

21 kN/m™3

4.4 N/mm™2
15470

1.34

253 kN/m
326 kN/m
.3

4 AT 21

Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.8 0 0 4 0

2 -5.6 -13 0 0 0 0

3 -5.6 -11.5% 0 0 0 )

4 -5.86 -10 0 0 0 0

S5 -5.6 -8.6 1.5 4] ¢ 1.4

6 ~-5.6 -7.4 1.3 0 0 1

7 -5.6 -6.3 .9 0 0 .7

8 -5.6 ~-5.5 .5 0 ] .3

9 -5.6 -5 -3 0 0 .1

10 -5.6 -4.7 .1 0 0 0

11 -5.6 -4.6 -.1 0 0 0

12 -5.6 -4.9 -.3 0 0 0

13 -5.6 -5.4 ~.5 -2.8 -.2 o

14 -5.6 -6.2 -.8 -29.6 -2.7 0

15 -5.6 -7.1 -1.3 -61.3 -7.2 0

16 ~5.6 -8.3 -1.8 -62.1 -9 0

17 -5.6 -9.6 0 -35.2 o] 0]

18 -5.6 -11.2 4] -10.5 0 0

18 -5.6 -12.7% 0 -6.3 Q G

20 -5.4 -13.4 0 -6.4 0 0
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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. zone at hinge 2

Hinges
1 AT 1

Param{mn) . segment

Stone Vertical
Weight Dead Load Deadload

1 -5.4 -13.4
2 -5.6 -12.¢6
3 -5.6 -11

4 -5.6 -9.3

5 -5.6 -7.8

6 -5.6 -6.6

7 -5.6 -5.5
8 -5.6 -4.6

S -5.6 -4

10 -5.6 -3.6

11 -5.6 -3.6

12 -5.6 ~3.8

13 -5.6 -4.3

14 -5.6 ~-5.1

15 -5.6 -6.1
16 -5.6 -7.2

17 -5.6 -8.7

18 -5.¢6 -10.3
19 -5.6 -11.8
20 -5.4 -12.7

Soutarch

7830 mm Rise

370 mm Depth of surfacing
590 mm Ring depth factor

4 Depth of mortar loss

19 kN/m™3 Masonry density
23 kN/m™3

30 deg Masonry strength

Single Axle:11.5t at 19375
2165mm

435 mm Geometric #.0.8
232 kN/m H Right

287 kN/m Vv Right

,60 mm Factor on pass. press.

2 AT ¢ 3 AT 13

Horizontal Vertical Horizontal Additional
Live Load Live Load Pass Press

0

0
-8
-35.7
-59.6
-52.6
~20
-.8

.
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1510 mm
100 mm

0 mm

21 kN/m™3

4.4 N/mm*2

1.36
246 kN/m
153 kN/m

.3

*

[+ BNV VR

1.
Q
0
0
0

4 AT 21

[
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Soutarch
()
Span 7830 mm Rise 1510 mm
Depth of fill 370 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor i
Position of backing 4 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 fill 30 deg Masonry strength 4.4 N/mm"*2
Load Double Axle:20t:Left Heavy at 24375
Lane width 2165mm
Required ring depth 414 mm Geometric F.0.8 1.42
H Left 264 kN/m H Right 251 kN/m
V Left 165 kN/m V Right 322 kN/m
Comp. zone at hinge 2 63 mm Factor on pass. press. -3
Hinges
1 AT 1 2 AT 8 3 AT 15 , 4 AT 21

Param(mn) . segment
Stone Vertical Horizontal Vertical "Horizontal Additional
Weight Dead Load Deadload Live Load Live Load DPass Press

1 -5.4 -13.4 0 0 0 0]
2 -5.6 -12.6 0 0 0 0
3 -5.6 -11 0 4] 0] 0
4 -5.6 -9.3 0 0 0 0
5 -5.6 -7.8 1.7 0 0 1.2
6 -5.6 -6.6 1.1 0 0 ]
7 -5.6 -5.5 .7 0 0 .6
8 -5.6 -4.6 .4 0 0 .2
9 -5.6 -4 .2 0 0 -1
10 -5.6 -3.6 .1 0] (¢] o
11 -5.6 -3.6 -.1 0 0 0
12 -5.6 -3.8 -.2 0 0 0
13 -5.¢6 -4.3 -.4 -14.1 -.9 0
14 -5.6 -5.1 -.7 -52.2 -4.6 0
15 -5.6 -6.1 -1.1 -59.6 -6.9 o
16 -5.6 -7.2 -1.6 -30.4 -4.3 0
17 -5.6 -8.7 0 -13.6 0 0
18 -5.6 -10.3 0 -18.3 0 0
19 -5.6 -11.8 0 -19.6 0 0
20 -5.4 -12.7 0 -15.5 0 0
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Soutarch
{)
Span 7830 mm Rise : 1510 mm _
Depth of fiil 370 mm Depth of surfacing 100 mm —
Ring depth 590 mm Ring depth factor 1
Position of backing 4 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 4.4 N/mm"2
Load Triple Axle:24t:No Lift-off at 19375 -
Lane width 2165mm -
Required ring depth 398 mm Geometric F.C.S 1.48
H Left 267 KN/m H Right 280 kN/m —
V Left 341 kN/m vV Right . 171 kN/m
Comp. zone at hinge 2 66 mm Factor on pass. press. .3 .
Hinges -
1 AT 1 2 AT 7 . 3 AT 14 4 AT 21
Param (mn) . gsegment .
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press .
1 -5.4 -13.4 0 -11.% 0] 0
2 -5.6 -12.6 0 -15.2 0 0
3 -5.6 -11 0 ~20 0 0 -
4 -5.6 -9.3 0 -34.9 0 o .
5 -5.6 -7.8 .7 -45.7 6.5 0
6 -5.6 -6.6 1.3 -37.8 4.4 0
7 -5.6 -5.5 .7 -28.8 2.5 0 e
8 ~-5.6 -4.6 .4 ~32.3 2 0
9 -5.6 -4 .2 -20.5 .7 o )
10 -5.6 -3.6 .1 -1.9 0 0
11 ~5.6 -3.6 -.1 0 0 0 s
12 -5.6 -3.8 -.2 0 0 -.1
13 ~5.6 -4.3 -.4 0 0 -.2
14 -5.6 -5.1 -.7 0 ¢ -.5
15 -5.6 -6.1 -1.1 0 G ~.8 at
16 -5.6 -7.2 -1.6 0 0 -1.1
17 -5.6 -8.7 0 0 0 0 .
12 -5.6 -10.3 0 0 0 0
19 -5.6 -11.8 0 0 0 0 bt
20 -5.4 -12.7 0] 0 0 0
e e ARG L s e R Wt T g sl e d o, L Ty i e 250 e
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Soutarch
)
Span 7830 mm Rise 1510 mm
Depth of £ill 370 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
Position of backing 4 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 fill 30 deg Masonry strength 4,4 N/mm*2
Load Double Axle:20.3t:Right Lift-off at 24375
Lane width 2165mm
Required ring depth 464 mm Geometric F.0.5 1.27
H Left 274 kN/m H Right 257 kN/m
V Left 163 kN/m V Right 323 kN/m
Comp. zone at hinge 2 67 mm Factor on pass. press. .3
Hinges
1 AT 1 2 AT 9 3 AT 16 , 4 AT 21

Param(mn) .segment
Stone Vertical Horizontal Vertical Horizontal Additiocnal
Weight Dead Load Deadload Live Load Live load Pass Press

1 -5.4 -13.4 0 0 0 0
2 ~-5.6 -12.6 0 0 0 0
3 -5.¢6 -11 0 0 0 0
4 -5.6 -9.3 0 0 0 0
5 -5.6 -7.8 1.7 0 0 1.2
6 -5.6 -6.6 1.1 0 0 .9
7 -5.6 -5.5 -7 4] 0 .6
8 -5.6 -4.6 .4 o 0 .3
g -5.6 -4 ‘2 0 ¢ .1
10 -5.6 -3.6 .1 0 4] 0
11 -5.6 ~3.6 -.1 0 0 0
12 -5.6 -3.8 -.2 o 0 0
13 -5.¢6 ~4.3 -.4 -2.1 -.1 0
14 -5.6 -5.1 -.7 -32.3 -2.8 ¢]
15 -5.6 -6.1 -1.1 -70.7 -8.2 4]
16 ~-5.6 -7.2 -1.6 -66.1 -9.5 0
17 -5.6 -8.7 0 -29.9 0 0
18 -5.6 -10.23 0 -7.3 0 0
12 -5.6 -11.8 0 -7.2 0 0
20 -5.4 -12.7 0 -7.2 0 0
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Nortarch.dat

Nortarch

1500

7810

20

590

1

4

21

19

30

1

602

4.4

8000

0

0

100

23
0,0,2600
328,275,2600
€75,524,2600
1040,748,2600
1420,944,2600
1813,1112,2600
2218,1251,2600
2632,1359,2600
3052,1437,2600
3478,1484,2600
3905,1500,2600
4332,1484,2600
4758,1437,2600
5178,1359,2600
5592,1251,2601
5997,1112,2601
6390,944, 2601
6770,748, 2601
7135,524,2602
7482,275,2602
7810,0,2602
centarch

0
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centarch

1525

7755

20

590

1

4

21

18

30

i

599

4.4

8000

8.97

0

100

23
0,0,2603
323,279,2604
666, 532,2606
1027,760,2607
1404,959,2609
1795,1130,2609
2197,1271,2610
2609,1382,2610
3028,1461,2609
3452,1509,2608
3878,1525, 2605
4304,1509,2601
4728,1461,2597
5147,1382,2591
5559,1271,2585
5961,1130,2579
6352, 959,2572
©729,760,2565
70%0,532,2559
7433,279,2552
7756,0,2546
soutarch
~3.485
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Soutarch.dat

soutarch

1510

7830

20

590

1

4

21

19

30

1

603

4.4

8000

17.875

0

100

23
0,0,2529
328,276,2524
676,528,2519
1042,753,2513
1423, 950,2508
1817,1119,2502
2223,1259,2495
2638,1368,24889
3060,1447,2483
3486,14%4,247¢6
3915,1510,2470 !
4344,1494,2464
4770,1447,2457
5192,1368, 2451
5607,1259,2445
6013,1119,2438
6407,950,2432
6788,753,2427
7154,528,2421
7502,276,2416
7830,0,2411
*

-3.695

Page 1
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axleload
arch width 3.790 m HB parameters
Fill Depth 0.966 m
width2 (2 lanes loaded) 0.000 m 0.000 m
width1 (1 lane loaded)} 3.790m 3790 m
gfi1 (BD 21/97, ¢} 6.20)
afi2 (BD 21/97, ¢l 6.20)
Fcm
Fj
g .
HB units Axle load {kN/m}
Lift-Off Factors (BD 21/97, Table 6.2) 1 lane 2 lanes
diift1™ 90.21 0.60
diift2 135.31 0.00
tlifta1 180.41 0.00
thifta2* 225.51 0.00
thiftad 270.62 0.00
tiftb1* 315.72 0.00
tlifth2 360.82 0.00
tifth3 405.93 0.00
AAL (1) No-Lift Off Lift-Off
Axle toad (kKN/m) Axle load (kN/m)
1 lane 2 lanes 1 lane 2 lanes
173.00 0.00 173.00 0.00
157.96 0.00 157.96 0.00
136.39 0.00 135.38 0.00
1056.31 0.00 105.31 0.00
82.74 0.00 82.74 0.00
30.09 0.00 30.09 0.00
Heavy Axle” 150.44 0.00 192.56 0.00
Light Axde 84.07 0.00 42.03 0.00
e Heavy Axie” 14291 0.00 182.93 0.00
Light Axle 79.86 0.00 39.93 0.00
Heavy Axle* 135.39 0.00 173.30 0.00
Light Axle 75.66 0.00 37.83 0.00
Cut Axe 1 67.25 0.00
Mid Axle 2* 120.35 0.00
1300 Cut Axle 3 - B7.25 0.00
Out Axde 1 63.05 0.00 94.58 0.00
Mid Axle 2* 112.83 0.00 112.83 0.00
1350 Qut Axile 3 63.05 0.00 31.53 0.00
Out Axle 1 50.44 0.00 75.66 G.0c
Mid Aoxde 2* -80.26 0.00 90.26 0.00
700 Qut Axle 3 50.44 0.00 25.22 0.00
Qut Axle 1* 120.35 0.00
Mid Axle 2 57.25 0.00
1300 QOut Axle 3 67.25 0.00
Qut Axle 17 112.83 0.00 144.42 0.00
Mid Axle 2 63.05 0.00 63.05 0.00
1350 Out Axle 3 63.05 0.00 31.53 0.00
Out Axle 1* 90.26 0.00 115.54 0.00
=% Mid Axle 2 50.44 0.00 50.44 0.00
Qut Axle 3 50.44 0.00 2522 0.00

1 h:\40794\axleload



o 1. |

No-Lift Off 1 lane Jor 3
0

*

SA:11.5t (40/44t)

173.00

ok

DA 20t (38-40/44t%)
150.44 .
1000

84.07

*

DA 20t (38-40/44¢t)
150.44

1300

84,07

*

DA 20t (38-40/44t)
150.44

1800

84.07

*

TA (a) 24t {38-40/44t)
67.25

1300

120.35

1300

67.25

*

TA {(a) 22.5t (3B-40/44t)
63.05

1350

112.83

1350

63.05

*

TA {a) 18t (38-40/44t)
50.44

700

90.26

700

50.44

*

TA (b) 24t (38-40/44t)
120.35

1300

67.25

1300

67.25

W

TA (b) 22.5t (3B-40/44t)
112.83

1350

63.05

1350

63.05

*

TA (b) 18t (38-40/44%)
90.26

700

50.44

700

ag bR R bR R
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50.44
*

DA 19t (33t restrict)
142.91

1000

79.86

*

DA 19t (33t restrict)
142.91

1300

79.86

*

DA 19t (33t restrict)
142.91

1800

79.86

*

DA 18t (25t restrict)
135.39

1000

75.66

*

DA 18t (25t restrict)
135.39

1300

75.66

.

DA 18t (25t restrict)
135.39

1800

75.66

H

SA:10.5t (17t-33t restrict)
157.96

+*

SA:9t {13t restrict)

135.39

-

SA:7t (10t restrict)
105.31
*

SA:5.5t (7.5t restrict)
B2.74

*

Sh:2t (3t restrict)
30.09

*

HB 15 Units
102.77

1800

102.77

*

HB 20 Units
137.03

18090

137.03

w*

HB 25 Units
171.28

1800

171.28
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*

HB 30 Units
205.54

1800

205.54

HB 35 Units
239.80

1800

239.80

*

HB 40 Units
274.05

1800

274.05

*

HB 45 Units
308.31

1800

308.31

*
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Lift-0ff 1 lane
0

*

SA:11.5t (40/44t)
173.00

*

DA 20t (38-40/44t)
192.56

1900

42.03

*

DA 20t (3B-40/44t)
192.56

1300

42,03

*

DA 20t {38-40/44t)
192.56

180G

42.03

*®

TA (a) 24t (38-40/44t)
0.00

1300

0.00

1300

0.00

*

TA (a) 22.5t (38-40/44t)
94.58

1350

112.83

1350

31.53

*

TA (a) 18t (38-40/44t)
75.66

700

90.26

700

25.22

*

TA (b) 24t (38-40/44t)
0.00

1300

0.00

1300

0.00

*

TA (k) 22.5t (38-40/44t)
144.42

1350

63.05

1350

31.53

&

TA (b} 18t (38-40/44t)
115.54

700

50.44

700

Lobes . B
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25.22
*

DA 19t (33t restrict)
182.93

1000

39.93

*

DA 19t (33t restrict)
182.93

1300

39.93

*

DA 19t {33t restrict)
182.83

1800

39.93

*

DA 18t (25t restrict)
173.30

1000

37.83

*

DA 18t (25t restrict)
173.30

1300

37.83

*

DA 18t (25t restrict)
173.30

1800

37.83

*

SA:10.5t (17t-33t restrict}
157.96
*

SA:9t (13t restrict)
135.39%
&

SA:7t (10t restrict)
105.31
*

SA:5.5t (7.5t restrict)
g2.74
*

SA:2t (3t restrict}
30.09
*0

2oe 1




Uorst case load positions for all load cases

& 11500
¢ 11060

a) Z4L €38-40.44%) @ 12000
40,44t} @ 11500

tal 18t (38~

Ats

(h (38-40-14t) © 11000

19

191,

fod P g o,
i ~

@1
ills € 2
wte @ 2

:
{
I
o U
U

iy

shrict) @ 11009

rict} & 11500
19 @ 11000

15040
3590
3500

triet) @ 11090
& 12000
& 13000

Ba
DA
Th
1A

20t

- regirict

11500
11500
2350

Units £ 23597

span
U kK

160
195

AT1877/72/IF/IF/G2

Hr

Pier Right
Force H kN

0 Z80
0 253

Offzet
from L

461
738

foagd

kK kN

528

455

vl
VA
735
58

oh
kHom™2

174
735




Pier
Nr force

1
A

— e,

— . Pier & 1 fL uR
' Force N KHem™2 kEen©2

0 151

it )

5
21 A31

ALL877/72/IF/IF/G2

g ' ﬁgﬁfif” CRiNG

R T T A I 0 e w8 oWy ST




L TRAT LR

24t Triple Axle - PASSES

span
U kN

163
200

AT1877/72/JF/JF/G2

o T

Sefiah.

PO T
P SR SRS PRSI Y,
Lwe e .

CL e mes g

Piepr
Farce

Q

ight mépan Offset
H kN UEN from L

284 323 466

¢ . 204 157 F16

i W S L

SN T

i

s S S ORI FOEE LT MR OR R

X

foad
kN

600
476




STOW MARIES —- MULTI RESULTS — AXLE LIFT OFF
Axle Lift Off - Worst Case Loading Positions
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20t Double Axle — 1.3m Axle Spacing — PASSES
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STow MAZIES (| CHECK Clok—bw DU 29/2 /09 Py
== British Railways Board Group Standard
FORM 'AA' (BRIDGES) GCITP0356
Appendix: 4
I_ssue51
APPROVAL IN PRINCIPLE FOR ASSESSMENT Dotor Fob 6

STRUCTURE/LINENAME . STOW MARIES HALTBRIDGE "

ELR / STRUCTURE NQ. WFM/836

BRIEF DESCRIPTION OF EXISTING BRIDGE:

(a) Span Arrangement

The bridge has 3 no. clear square spans of 7.81m, 7.76m and 7.83m. There is no angle of
skew.

(b) Superstructure Type
Three span brick arch.
(c) Substructure Type
Brick abutments and piers.
(@)  Details of any Special Features

None.

ASSESSMENT CRITERIA

(a) Loadings and Speed

Loadings to be in accordance with BD 21/97. The current permitted traffic speed across the
structure is 40mph. ‘

(b)  Codes to be used
See attached TAS schedule and March 1999 addendum.
(c) Proposed Method of Structural Analysis

The structure will be analysed as a multi span arch using the MULTI mechanism method
computer program. The individual arches will be analysed using the modified MEXE
method, detailed in BD 21/97 and BA 16/97, and the ARCHIE computer program. As the
fill depth over the arch is less than the arch barrel thickness for all 3 no. spans, the higher
capacity of the ARCHIE and MEXE results will be adopted for the individual arches. For
the overall capacity of the bridge the results of the MULTI mechanism will be used. For
the analysis the following parameters will be adopted:

All877/72/1.GEN Jan 2000
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§T0W MALES: CHELE ek by TG 29 2 /fov
=2= British Railways Board Group Standard
FORM 'AA' (BRIDGES) GC/TP0356
- Appendix: 4
tssue: 1
. Revision: A
APPROVAL IN PRINCIPLE FOR ASSESSMENT : Date: Feb 93 :
ARCI'HE/MULTI R h '?2'-, LRI T e e e <‘ - ' [
Backing level 1.5m above springing level
(determined from record drawings) | _
Masonry self weight 2 1kN/m’ ) R
Fill self weight 19kN/m®
Surfacing self weight 23kN/m’ L
¢’ for fill 30°
ARCHIE passive pressure coefficient 0.3 )
Masonry strength 4.4 N/mm* L
Passive pressures generated behind the arch will be limited to 30% of the full ;
passive pressures. L
ME){E: {
North Arch Centre Arch South Arch —
Condition Factor Fom 0.9 0.9 0.9 '
Barrel Factor Fy 1.0 1.0 1.0
Fill Factor F¢ 0.7 0.7 0.7 -
Width Factor - ~ Fy 0.9 0.9 0.9
Mortar Factor Frmo 0.9 0.9 0.9 ‘
Depth Factor Fq 0.8 0.8 0.8 —
Axle lift-off will be considered.
~
Section sizes and dimensions will be based on drawings AI1658/1/FIG 01, 02, 03, 07, 08 b
and 09. :
(d)  Details of any Special Requirements ' {
None . ;“”
STRUCTURAL ASSESSMENT ENGINEER'S COMMENTS C ?
(3 €A $) _
¢ ¢ Aot | freh L Arade 3 : .
it o P 7.8 2.75¢ 7.£13 .
S au.azLL o o o -
G“ S 1yzy 3
‘)’ {21 .2 22 —

ii -
Al1877/72/1.GEN : Jan 2000 "
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/ E CC AUEMENT OMTRACT No 3
M STow MALIES 4 cHEck
AT 1877 /(72

ARCH ASSESSMENT TO MODIFIED MEXE (BA 16/97)

(i
Structure Name: STD WS mAZLIES HALT NoRTH rnled '
1. DIVENSIONS - . Fosd Sute
L= 7 ¢l
= {1 g
Q= {2t
= 2 g,
= 05
h+d= r-10
2. PROVISIONAL ASSESSMENT LOADING (Fig. 3/1) PAL=| 69 |Tonne
3. SPAN / RISE FACTOR
L = 7.9 = Cv2.t  (Fig. 3/3) Fsr= 0'€7?
rc s
4. PROFILE FACTOR :
rq = |z = o8 (Fig. 3/4) Fp= 0°&6
rc 9
5. MATERIAL FACTOR
(Tables 3/1 & 3/2)
Fm= (Fo.d)+Ffh) = /-0 x:5% + o7« 'St Fm=" 0 ¢ b
d+h T8+ .3
6. JOINT FACTOR
(Tables 3/3, 3/4 & 3/5)
Fj= FwFdFmo = 09 x0-¢ x0# Fj= 064§
7. CONDITION FACTOR
(Para. 3,17 to 3.23) Fc= 00
8. MODIFIED AXLE LOAD
MAL = PAL x Fsr x Fp x Fm x Fj x Fc MAL =] %2 12 | Tonne
9. AXLE LIFT-OFF FACTOR (b L SH
(Fig. 3/5) No LiFT ofF Af= 0-72
10. WEIGHT LIMIT ON ARCH (MAX GROSS VEHICLE WEIGHT) o+
(Table 3/6) O | Tonne

11. CONCLUSIONS:

OLMJ/- AseesseT By

Signed:

Date: 2.9 Z Z-Z 0o

Tl s R T e o 1% YASTRUCTURMASTERWASSESSIMEXE * ™~ "~ ~"
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m ST HAZIE ¢ | aHBer

AT (871772

ARCH ASSESSMENT TO MODIFIED MEXE (BA 16/97)

Structure Name: §7o_» MALICES HA  CeTLAL e

1. DIMENSIONS

2. PROVISIONAL ASSESSMENT LOADING (Fig. 3/1)

3. SPAN / RISE FACTOR

L = 775% = S.v% (Fig. 313)
IC eS8

4. PROFILE FACTOR
1q = 2} = d-5 1 (Fig. 3/4)
re 15y

S. MATERIAL FACTOR
(Tables 3/1 & 3/2)
Fm = (Fb.d) + Ffh) 110 x +§G + T x 49

d+h 4+ . 4q

6. JOINT FACTOR
(Tables 3/3, 3/4 & 3/5)
Fj= Fw.Fd.Fmo = 9 x e g x99
7. CONDITION FACTOR
(Para. 3.17 to 3.23)

8. MODIFIED AXLE LOAD
MAL = PAL x Fsr x Fp x Fm x Fj x Fc

9. AXLE LIFT-OFF FACTOR
(Fig. 3/5)

No L, Fr oFF

10. WEIGHT LIMIT ON ARCH (MAX GROSS VEHICLE WEIGHT)

(Table 3/6)

11. CONCLUSIONS:

Pk S

PAL=| ¢o-2 | Tonne
Fsr= 0 .£4¢¢
Fp= O 87
fm= 0-&(
Fiz Ot d
fc= 0.9
MAL=| £2'2 | Tonne
e Qf(
Af= O ZQ_..
O | Tonne

O r cheed ngoeased By:

Signed:

Date: ZQ Z 2 ZQ,Q

V HASTRUCTURMASTERMA SSESSWMEXE

[—



, E G AEMMENT covrrlAcT /23
W SToWwW MALIZS ! CHECck AT 1f11/71..

ARCH ASSESSMENT TO MODIFIED MEXE (BA 16/97)
— Structure Name: $ToUs .-\A;_'a;e WAL So vl T,u..bL G
1. DIMENSIONS '
L= 7-¢%.
rc= /.8
— q= /122
: di= 0:59
- h=_o -39
h+d= 0.9 6
| " 2. PROVISIONAL ASSESSMENT LOADING (Fig. 311) paL=| 7y |Tonne
- 3. SPAN/RISE FACTOR
L = 7.£% = .2 (Fig.3/3) Fsr= 0 R4
—_ Ic tv&(
4. PROFILE FACTOR
— 1q = (2 = d-§l (Fig.3/4) fp=_ 08¢
rc TS Y|

5. MATERIAL FACTOR

(Tables 3/1 & 3/2)
| 19847 537 Fm=_ 0£&

Fm = (Fb.d) + Ffh)

- d+h . §9 + 17
s 6. JOINT FACTOR
(Tables 3/3, 3/4 & 3/5)
B Fj= FwFdFmo = ‘4 x o x 9 Fi= b2 g
7. CONDITION FACTOR
— (Para. 3.17 to 3.23) = ¢ 9
. 8. MODIFIED AXLE LOAD 7
' MAL = PAL x Fsr x Fpx Fm x Fj x Fc maL=| 7 42| Tonne
—_ 9. AXLE LIFT-OFF FACTOR
(Fig. 3/5) No L iRT ofF e a=_ 72
. 10. WEIGHT LIMIT ON ARCH GROSS VEHICLE WEIGHT 4
(Table 3/6) © ] Tonne

- 11. CONCLUSIONS:

ﬁM Assessed By:

Signed:

[ A L. Lm0 el e T S e . . H:mmNAmussﬁS\MEXE . '_‘: "‘
S e e e mm e e et s e T . - E e :
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Span
Depth of fill
Ring depth

Position of backing

Fill density
Surfacing density

Phi for £ill

Load
Lane width

I N A

7810 mm " Rise

510 mm Depth of surfacing
590 mm v~ Ring depth factor
4 Depth of mortar loss

-
19 kN/m"™3 Masonry density
23 ki/m*3

30 deg -~ Masonry strength

Single Axle:11.5t at 2000
4237mm ~

Ioaagks

I R o

AL (k7777 -

1500 mm
100 mm

0 mm

-’

21 kN/m™3

4.4 N/mm"™2 e

Required ring depth 273 mm Geometric F.0.8 2.16
H Left 208 kN/m H Right 213 kN/m —
V Left 216 kN/m V Right 159 kN/m
Comp. zone at hinge 2 52 mm Factor on pass. press. 3 -
Hinges -
1 AT 1 2 AT 7 3 AT 14 4 AT 21
Param{mn} . segment . Dy
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load pPass Press
1 ~-5.4 -13.9 0 0 0 0
2 -5.6 -13.1 0 ¢ 0 0 —
3 ~5.6 -11.6 0 0 0 0
4 -5.6 -10.1 0 -1.8 0 0
5 -5.6 -8.6 i.8 -15.4 2.2 0
6 -5.6 ~7.5 1.3 -31.6 3.6 0 —
7 -5.6 -6.5 .8 -25.7 2.6 0
8 -5.6 -5.6 .5 -11.3 .7 0
g -5.6 -5.1 .3 -.4 0 0
10 -5.6é -4.8 .1 0 0 0 N
11 -5.6 -4.8 -.1 0 0 0
12 -5.6 -5.1 -.3 0 0 -.1
13 -5.6 -5.6 -.5 0 0 -.3
14 -5.6 -6.5 -.8 0 0 -.7 .
15 -5.6 -7.5 -1.3 0 0 -1
is -5.6 -8.6 -1.8 Q o] -1.4
17 -5.6 -10.1 0 0] 0 0
18 -5.6 -11.6 0 0 0 0 .
19 -5.6 -13.2 0 0 0 0
20 -5.4 -13.9 0 0 0 0
S e L e SRR R i s e S

e A R TR S v s W e
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Nortarch

1500 mm
100 mm
1

0 mm

21 kN/m"3

4.4 N/mm"2
6000

1.97

223 kN/m
240 kN/m
.3

4 AT 21

Live Load Live Load Pass Press

R OOO00
] .

W

Span 7810 mm Rise
Depth of £ill 510 mm Depth of surfacing
Ring depth 590 mm Ring depth factor
Position of backing 4 Depth of mortar loss
Fill density 19 kN/m"*3 Masonry density
Surfacing density 23 kN/m"3
Phi for f£ill 30 deg Masonry strength
Load Double Axle:20.3t:Right Lift-off at
Lane width 423 7mm
Required ring depth 300 mm Geometric F.0.S8
H Left 229 XN/m H Right
Vv Left 164 kN/m V Right
Comp. zone at hinge 2 56 mm Factor on pass. press.
Hinges
1 AT 1 2 AT 8 3 AT 15
Param{mn) . segment
Stone Vertical Horizontal Vertical Horizontal Additiomal
Weight Dead Load Deadload

1 -5.4 -13.9 4] 0 4]

2 -5.6 -13.1 0 0 0

3 -5.6 -11.6 0 0 0

4 -5.6 -10.1 o 0 0

5 -5.6 -8.6 1.8 0 0

& -5.6 -7.5 1.3 o 0

7 -5.6 -6.5 .8 0 0

8 -5.6 -5.6 .5 0 0

9 -5.6 -5.1 .3 0 o

ER¢ -5.6 -4.8 .1 0 0

11 -5.6 -4.8 -.1 o 0

12 -5.6 -5.1 -.3 -1.4 -.1

13 -5.6 -5.6 -.5 -18.1 -1.1

14 -5.6 -6.5 -.8 -37.4 -3.2

15 -5.6 -7.5 -1.3 -33.2 -3.8

16 -5.6 ~B.6 -1.8 -13.3 -1.9

17 -5.6 ~-10.1 0 -3.6 0

18 -5.6 -11.6 o -4.2 0

18 -5.6 -13.2 0 -4.3 0

20 -5.4 -13.9 0 -3.3 o

b i)

[eR+Naol=NeNeleloielol =i
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Nortarch

1500 mm
100 mm
1

0 mm

21 kN/m"*3

4.4 N/mm™2
6000

2.19

220 kN/m
244 kN/m
.3

4 AT 21

HPOOOO

Span 7810 mm Rise
Depth of f£ill 510 mm Depth of surfacing
Ring depth 590 mm Ring depth factor
Position of backing 4 Depth of mortar loss
Fill density 15 kN/m"3 Masonry density
Surfacing density 23 kN/m*3
Phi for f£ill 30 deg Masonry strength
Load Triple Axle:22.5t:Right Lift-off at
Lane width 423 7mm
Required ring depth 269 mm Geometric F.0.8
H Left 225 kN/m H Right
V Left 165 kN/m V Right
Comp. zone at hinge 2 55 mm Factor on pass. press.
Hinges
1 AT 1 2 AT 8 3 AT 15
Param(mn) . segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadlcoad Live Load Live Load Pass Press

1 -5.4 ~13.9 0 o 0

2 ~-5.6 -13.1 0 o 0

3 -5.6 -11.6 0 o 0

4 -5.86 -10.1 0 0 0

5 -5.6 -8.6 1.8 o 0

& -5.6 -7.5 1.3 0 0

7 -5.6 -6.5 .8 0 0

8 -5.6 -5.86 .5 0 0

S -5.6 -5.1 .3 0 a

10 ~5.6 -4.8 .1 -1 0

i1 -5.6 -4.8 -.1 -5.7 -.1

12 -5.6 -5.1 -.3 -7.4 -.3

13 -5.6 -5.6 -.5 -11.8 -7

14 -5.6 -6.5 -.8 -24.6 -2.1

15 -5.6 -7.5 -1.3 -28.1 -3.2

16 -5.6 -8.6 -1.8 -18.2 -2.6

17 -5.6 -10.1 ¢ -9.4 0

18 -5.¢6 -11.¢6 G -8.2 0

15 -5.6 -13.2 0 -6.2 0

20 -5.4 -13.8 ¢ -3.2 0

ehn e bRt e e S
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Span

Depth of f£ill

Ring depth
Position of backing

Fill density
Surfacing density

Phi for fill

Load Single Axle:11.5t at 10870

Lane width 4230mm

Required ring depth 281 mm Geometric F.0.8

H Left 200 kN/m H Right

Vv Left 214 kN/m V Right

Comp. zone at hinge 2 50 mm Factor on pass. press.
Hinges

1 AT 1 2 AT 7 3 AT 14

Param {mn) . segment

7755 mm ~ Rise

490 mm v Depth of surfacing
590 mm v Ring depth factor
4 vy Depth of mortar loss

/
19 kN/m™3 Masonry density
23 kN/m*3 v

30 deg v/(Masonry strength

1525 mm

100 mm
1 e
0 mm -

21 kN/m™3

4.4 N/mm*2 ~~

2.1

206 kN/m
156 kN/m
3

4 AT 21

Horizontal Verticél Horizontal Additicnal

Stone Vertical
Weight Dead Load Deadload

1 -5.4 -13.8 ] ] 0

2 -5.6 =13 ] 4] 0

3 -5.6 -11.5 0 0 o

4 -5.6 -10 0 -1.4 0

5 -5.6 -8.6 1.9 -14.4 2.1
6 -5.6 -7.4 1.3 -31.3 3.7
7 -5.6 -6.3 .9 -30.6 2.7
8 -5.6 -5.5 .5 -12.3 .8
9 -5.6 -5 .3 -.5 0
10 -5.6 -4.7 .1 0 4]
11 -5.6 -4.6 -.1 0 0
12 -5.6 -4.9 -.3 ] 0
13 -5.6 -5.4 -.5 0 ]
14 -5.6 -6.2 -.8 0 0
15 -5.6 -7.1 -1.3 0 0
16 -5.6 -8.3 -1.8 o 0
17 -5.6 -9.6 0 ] 0
18 -5.6 -11.2 0 0 0
19 -5.6 -12.7 ] 0 0
20 -5.4 -13.4 0 0 0

Live Load Live Load Pass Press

OO0 O0OOO00COOO0

OO0

W. ZG - Zﬁ/z/ao
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Centarch -
()
Span 7755 mm Rise 1525 mm :
Depth of fill 490 mm Depth of surfacing 100 mm ‘"
Ring depth 590 mm Ring depth factor 1
Pogition of backing 4 Depth of mortar loss 0 mm
Fill density 19 kN/m*3 Masonry density 21 kN/m"3 e
Surfacing density 23 kN/m™3 i
Phi for fill 10 deg Masonry strength 4.4 N/mm”2 .
Load Double Axle:20.3t:Right Lift-off at 14970
Lane width 423 0mm o
Required ring depth 305 mm Geometric F.0.S 1.94 7
H Left 220 kN/m H Right 213 kN/m —
V Left 162 kN/m V Right 237 kN/m
Comp. zone at hinge 2 53 mm Factor on pass. press. .3
Hinges —
1 AT 1 2 AT 8 3 AT 15 4 AT 21
Param{mn} . segment =

Stone  Vertical  Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.8 0 0 0 0

2 -5.6 -13 0 0 0 0 —
3 -5.6 -11.5 0 0 0 0

4 -5.6 -10 0 0 0 0

5 -5.6 -8.6 1.9 0 0 1.4 ‘
6 -5.6 -7.4 1.3 0 0 1 —
7 -5.6 -6.3 .9 0 o 7

8 -5.6 -5.5 .5 0 0 3 -
9 -5.6 -5 .3 0 0 .1

10 -5.6 -4.7 S 0 0 0 —
11 -5.6 -4.6 -.1 0 0 0

12 -5.6 -4.9 -.3 Ss.9 0 0

13 -5.6 -5.4 -.5 -16.5 -1 0

14 -5.6 -6.2 -.8 -37.1 -3.3 0 —
15 -5.6 -7.1 -1.3 -34.4 -4 0

16 -5.6 -8.3 -1.8 -14.3 -2.1 0

17 ~5.6 -9.86 0 -3.6 0 0

18 -5.6 -11.2 0 -4.2 0 0 —_
19 -5.6 -12.7 0 -4.3 0 0

20 -5.4 -13.4 ) -3.4 0 0

- B
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Centarch
O
Span 7755 mm Rise 1525 mm
Depth of fill 490 om Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1
Pogition of backing 4 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 fill 30 deg Masonry strength 4.4 N/mm”™2
Load Triple Axle:22.5t:Right Lift-off at 10970
Lane width 4230mm
Required ring depth 272 mm Geometric F.0.S 2.17
H Left 217 kN/m H Right 223 kN/m
v Left 239 kN/m V Right 165 kN/m
Comp. zone at hinge 2 54 mm Factor on pass. press. .3
Hinges
1 AT 1 2 AT 7 3 AT 15 ! 4 AT 21
Param (mn) . segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.8 0 -2.1 0 0

2 ~5.6 -13 0 -3.4 0 0

3 ~5.6 -11.5 0 -4 o 0

4 -5.6 -10¢ 0 -8.1 0 0

5 -5.6 -8.6 1.9 -20.1 2.9 0

) -5.6 -7.4 1.3 -27.6 3.2 0

7 -5.6 -6.3 .9 -20.9 1.9 o

8 -5.6 -5.5 .5 -13.7 .9 0

9 -5.6 -5 .3 -14.%9 .6 4]

10 -5.6 -4.7 1 -8.4 .1 0

11 -5.6 -4.6 -.1 -.6 4] 0

12 -5.6 -4.9 -.3 4] 0 -.1

13 -5.6 -5.4 -.5 0 0 -.2

14 -5.6 -6.2 -.8 0 0 -.5

15 -5.6 -7.1 -1.3 0 0 -1

16 -5.6 -8.3 -1.8 0 0 ~1.4

17 -5.6 -9.6 H 0 0 4]

18 -5.6 -11.2 0 0 0 0

19 -5.6 -12.7 0 0 o 1)

20 -5.4 -13.4 0 0 0 0
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STOW MARIZS ! &

()

AT 871 (7%

Span 7830 mm *~ Rise 1510 mm ¥ -
Depth of fill 370 mm * Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1 —
Position of backing 4 -~ Depth of mortar loss 0 mm
Fill density 16 kN/m"3 *Masonry density 21 kN/m"2 o
Surfacing density 23 kN/m™3 - -
Phi for fill 30 deg « Masonry strength 4.4 N/mm*2 <
Load .BSingle Axle:11.5t at 19875 ——
Lane width 4133mm
Required ring depth 302 mm Geometric F.O.S 1.95 s
H Left 196 kN/m H Right 203 kN/m
V Left 209 kN/m V Right 147 kN/m —
Comp. zone at hinge 2 49 mm Factor on pass. press. .3
Hinges .
1 AT 1 2 AT 7 3 AT 14 4 AT 21 -—
Param{mn) . segment .
Stone Vertical Horizontal Vertical Horizontal Additional —
Weight Dead Load Deadload Live Load Live Load Pass Press
1 ~-5.4 -13.4 0 0 0 0 : -
2 -5.6 -12.6 0 0 0 Q
3 -5.6 -11 0 0 0 0 —
4 -5.6 -9.3 0 -1.1 0 0
5 -5.6 -7.8 1.7 -15.1 2.2 0 -
6 -5.6 -6.6 1.1 -34.4 4 0
7 -5.6 -5.5 7 -31.7 2.8 ] —
8 ~5.6 -4.6 .4 -10 .6 0
S -5.6 -4 .2 -.1 0 0 =
10 -5.6 -3.6 .1 0 ¢ 0 :
11 -5.6 -3.6 -. 1 0 v 0 ——
12 -5.6 -3.8 -.2 0 0 -.1
13 -5.6 -4.3 -.4 0 ¢ -.2 -
14 -5.6 -5.1 -.7 0 0 -.5 :
i5 -5.6 -6.1 -1.1 0 G -.8 [
16 -5.6 ~-7.2 -1.6 0 o -1.1
17 -5.6 -8.7 0 0 0 0 -
18 -5.86 -10.3 0 8] 0 0 .
19 -5.6 -11.8 0 0 0 0 -
20 -5.4 ~12.7 0 8] 0 0

7% -
?.9/7,/«.90 N
o for

“ofyy T T

L londd veeR ettt L i, R -
d e o R T R Y
S vgemew - -

; .



j 2U.D0

0

Span
Depth of £ilil
Ring depth

Pogition of backing

Fill density
surfacing density

Phi for fill

Soutarch
7830 mm Rise
370 mm Depth of surfacing
590 mm Ring depth factor
4 Depth of mortar loss
19 kN/m™3 Masonry density
23 kN/m"3
30 deg Masonry strength

1510 mm
100 mm
1

0 mm

21 kN/m*3

4.4 N/mm*2
24375

1.83

195 kN/m
231 kN/m
.3

4 AT 21

HOoOOOO
b

[l AL A LY+ I

Load Double Axle:20.3t:Right Lift-off at
Lane width 4133mm
Required ring depth 322 mm Geometric F.O.S
H Left 203 kN/m H Right
V Left 148 kN/m V Right
Comp. zone at hinge 2 50 mm Factor on pass. press.
Hinges
1 AT 1 2 AT 2 3 AT 16
Param(mn) .segment
Stone Vertical Horizontal Vertical Horizontal Additional
Weight Dead Load Deadload Live Load Live Load Pass Press
1 -5.4 -13.4 0 0 0
2 -5.6 -12.6 0 o] 0
3 -5.6 -11 0 0 o
4 -5.6 -9.3 0 o 0
5 -5.6 -7.8 1.7 0 0
6 -5.6 -6.6 1.1 0 o
7 -5.6 -5.5 .7 0 0
8 ~-5.6 -4.6 .4 0 0
9 -5.6 -4 .2 0 0
10 -5.6 -3.6 .1 o] o
11 -5.6 -3.6 -.1 0 1]
12 ~-5.6 -3.8 -.2 0 0
13 -5.6 -4.3 -.4 -1.1 -.1
14 -5.6 -5.1 -.7 -16.9 -1.5
15 -5.6 -6.1 -1.1 -37 -4.3
16 -5.6 -7.2 -1.6 ~-34.6 -5
17 -5.6 -8.7 0 -15.7 0
18 -5.6 -10.3 0 ~-3.8 ¢
19 -5.6 -11.8 ¢ -3.8 0
20 -5.4 =12.7 0 -3.7 0
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Soutarch bt
()
Span 7830 wmm Rise 1510 mm
Depth of £ill 370 mm Depth of surfacing 100 mm
Ring depth 590 mm Ring depth factor 1 —
Position of backing 4 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 fill 320 deg Masonry strength 4.4 N/mm*2
Load Triple Axle:22.5t:Right Lift-off at 19875 —
Lane width 4133mm
Required ring depth 289 mm Geometric F.0.8 2.04
H Left 213 kN/m H Right 221 kN/m :
V Left 234 kN/m V Right 156 kN/m —
Comp. zone at hinge 2 53 mm Factor on pass. press. .3
Hinges
1 AT 1 2 AT 7 3 AT 15 4 AT 21 —

Param{mn) . segment

Stone Vertical Horizontal Vertical Herizontal Additional e
Weight Dead Load Deadload Live Load Live Load Pass Press

1 -5.4 -13.4 0 -2.2 0 0

2 -5.6 -12.6 0 -3.6 Q 0

3 -5.6 -11 0 -4.2 0 o]

4 -5.6 -9.3 0 -8 0 0

5 -5.6 -7.8 1.7 -21.6 3.1 0

6 -5.6 -6.6 1.1 -29.8 3.4 0

7 -5.6 -5.5 .7 -20.5 1.8 0 —

8 -5.6 -4.6 .4 -13 .8 0

9 -5.6 - .2 -16.4 .6 0

10 -5.6 -3.6 .1 -7.4 .1 0

11 -5.6 -3.6 -.1 -.2 G 0

12 -5.6 -3.8 -.2 Q o 0

13 -5.6 -4.3 -.4 0 0 -.2

14 -5.6 -5.1 -.7 0 0 -.4

15 -5.6 -6.1 -1.1 0 0 -.8

16 -5.¢6 -7.2 -1.6 v Q0 -1.2

17 -5.6 -8.7 0 0 0 o]

18 -5.6 ~10.3 o Qe 0 0

18 -5.6 -11.8 o G 0 0

20 -5.4 -12.7 0 0 0 0
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Nortarch AL .
1500 SToW €

7810
20
590
1
p— 4
21
19
30
602
4.4
8000
- 0
0
100
23
- ~0,0,2600
328,275,2600
675,524, 2600
1040, 748, 2600
o 1420, 944, 2600
1813,1112, 2600
2218,1251, 2600
2632,1359, 2600
3052,1437,2600
3478,1484,2600
—3905, 150072600 —
— 4332,1484, 2600
4758,1437,2600
5178, 1359, 2600
5592,1251, 2601
— 5997,1112, 2601
' 6390, 944, 2601

\

MLLTL INPUT

OO AL RO AR

6770,748,2601 ,
7135,524,2602
- 7482,275,2602
‘ - 7810,0,2602
centarch -
0




centarch

1525 ;
7755
20 7
590
-
1,
s
21 2,
19
v
30
1 Vs
599 :;
4.4
8000
8.97 v
0/
100 v
23 v
0,0,2603 v~
323,279,2604
666,532,2606

1027, 760, 2607
1404, 959, 2609

1795,1130,2609
2197,1271,2610
2609,1382,2610
3028,1461, 2609
345%2,1509, 2608
3878, 1525Y2605
4304,1509, 2601
4728,1461,2597
5147,1382,2591
5559,1271, 2585
5961,1130,2579
6352,959,2572

6729,760,2565

70%0,532, 2559

7433,279, 2552

-—

77156,0,2546

soutarch v

o w0

1525 vvafe

-3.485 (v-&#af—-mCB
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soutarch

1510
7830
20 AL
igo ’

4 -

-~

21 7

19 7

30

1 v

603 ~
4.4
8000 {;
17.875 ($.97 + 7.7¢¢ +l.ts)
0 [
100 d

23
0,0,2529 «
328,276, 2524
676,528,2519
1042, 753, 2513

1423, 950, 2508
1817,1119,2502
2223,1259,2495
2638,1368,2489
3060,1447,2483
3486,1494,2476

~ 3915,1510,2470 7 (1510 « 960 + 24712)
4344,1494,2464
4770,1447, 2457
5192,1368, 2451
5607,1259,2445
6013,1119,2438
6407, 950,2432
6788,753,2427
7154,528,2421
7502,276,2416

~/7830,0,2411
* -

-3.695 -l5vag ros)




nol |

1390

2780

20

350

1

5

20

18

35

I

218

3

8000

0

l.64

100

20
-1390,0,2020
-1373,217,2020
-1322,430,2020
-1238,631,2020
-1125,817,2020
-983,983,2020
-817,1125,2020
-631,1238,2020
-430,1322,2020
-217,1373,2020
0,1390,2020
217,1373,2020
430,1322,2020
631,1238,2020
817,1125,2020
983,983,2020
1125,817,2020
1238,631,2020
1322,430,2020
1373,217,2020
1399,0,2020
no2

0

FOSA A T Al W AT LT

MuCT CHEC) SHEET

Bridge or arcl name

Rise

Span

Number of seginents

Ring thickness

Ring thickness factor
Backing level

Masonry Self weight kN/n’
Fill sctf weight

¢ for fill

Passive pressure coeffictent (*10)
Scrment length

Masonry suength

A notional E value for later developments

Chainage of start of arch in m
Height of springing in m
Surfacing depth

Surfacing density

intrados x,y and surface y in imun origin at

centre of span

Next span file name for mult, * for Iast span

Pier base height in m

KT (8717 [72
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MULTI ANALYSIS

TABULATED RESULTS
Loadcase: (1.5 T aar (1500 = Qoetrrak Pis _. .

Left span Pier Right span Offset | Load . oL oR
THE&N) TV {N) | Nr [ Force | H(KN) [ V(KN) | FromL | (KN) | (KN/m®) | (KN/m?)

2 th2 ! 4 22\ | v @ So S7 w2V rels

232 | 190 2 0 2\\ 1S e be\ St | 200 +9q
ABUTMENT REACTIONS _
Left H= (¢ KN V= L3 KN@ ¥ b4 mm from springing
Right H= 2.z kKN V= 110 kKN@ 24¢ mm from springing :

ke, 2.3 —

T BC3201/120/BCB/BCB/GI0
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MULTI ANALYSIS | _
TABULATED RESULTS

Loadcase: Da (@ 1w000 ,. S —
Left span Pier Right span Offset | Load oL oR
THQN) [ VAN) | Nr [ Force | HGN) | V(kN) | From L | (KN) | (KN/m?) | (KN/m?)

ey

23% | 39 o) 279 | 2&£73 | Seov | STt &k¢ 281
| 2a M | 207 2 o 252 | 133 119 w72 te2 72 0 5

ABUTMENT REACTIONS

Left H= 223 kN V= 114 kN@ 4o~ mm from springing
Right H= 2¢-2 kKN V= ul KN@ 477 mm from springing

AT, 221

BC5201/120/BCB/BCB/G10
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MULTI ANALYSIS

TABULATED RESULTS
- Loadcase: T & ods {500 ) ) -
b Left span Pier Right span Offset | Load oL oR
THEN) [ VEN) | Nr | Force | HIN) [ V&N) | From L | (kN) | (KN/m?) (KN/m?) -
(T 159 ! 0 L1 I 437 | S | 263 12.9
2wl 200 | T o) 2 S (3 CSd_ | b 217 Ny -
ABUTMENT REACTIONS
Left H= (7« kN V= 124 kKN@ §(& mm from springing
Right H= ~,¢ kKN V= (o KN@ ¢ 7 mm from springing

AU glrrsser Ve (e Cow\.-—}pi!'-‘.iu)-?_ —

N oy e 1»_-;5._“.
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: March-2000
APPENDIX C
APPROVAL IN PRINCIPLE
AND

INSPECTION FOR ASSESSMENT

B1204/1658.ASSESS



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. WFM/836 Structure: Stow Maries Halt Bridge
ECC Bridge No. 1658 Date: May-2000
APPENDIX C
APPROVAL IN PRINCIPLE
AND

INSPECTION FOR ASSESSMENT

B1204/1658.ASSESS





