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APPROVAL IN PRINCIPLE FOR THE ASSESSMENT OF SOUTH ROAD BRIDGE

ECC Bridge Number 1020

Rail Property Number AEB/2117

APPROVAL IN PRINCIPLE CONTENTS

British Railways Board FORM 'AA' (BRIDGES)

» British Railways Board FORM ‘AA/1’ (BRIDGES)

e Location Plan

¢ General Arrangement, Cross Section and Idealisation Drawings

e Technical Approval Schedule "TAS" (June 1989)

e Appendix to TAS Schedule dated (June 1989) WS Atkins amended March 1999

¢ Appendix: Inspection for Assessment
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FORM 'AA’ (BRIDGES) GCITP0356
Appendic 4
."s§ue_: 1
APPROVAL IN PRINCIPLE FOR ASSESSMENT Date: Fen 6
STRUCTURE / LINE NAME SOUTH ROAD BRIDGE
ELR / STRUCTURE NO. AEBR117

BRIEF DESCRIPTION OF EXISTING BRIDGE:
(a) Span Arrangement

The clear square span of the original cast iron deck section is 7.3m, whilst the span of
the steel beam deck section is 7.58m. There is no angie of skew.

(b) Superstructure Type
The deck comprises two discrete sections as a result of being widened in the past. The
original western half of the deck comprises cast iron beams with brick jack arches. The

eastern extension is a combination of rolled steel joists and riveted steel plate girders
encased in concrete.

(c) Substructure Type
Mass brickwork abutments built in two stages to reflect the widening of the deck.
(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 30mph.

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

(©) Proposed Method of Structural Analysis
Each type of beam will be assessed using a worst strip analysis. The jack arches will be
assessed as arches springing from the bottom flanges of the beams using the computer

program ARCHIE. For the analysis the following parameters will be adopted.

Steel Beams and Concrete

Steel strength 230 N/mm2
Concrete strength 15 N/mm?2
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2= 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
Backing level None
Masonry self weight 21 kN/m3
Fill self weight 23 kN/m3
Surfacing self weight 23 kN/m3
@ for fill 30°
ARCHIE pressure coefficient 0.3
Masonry strength 2.3 N/mm2

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 AI1877/1020/FIG 01,02,06 and
Rail Property Ltd drawings 5/AEB/2117/1 and 37.C.11.

(d) Details of any Special Requirements
None.

STRUCTURAL ASSESSMENT ENGINEER'S COMMENTS

CIVIL ENGINEER'S COMMENTS

BRB WORKS GROUP COMMENTS - IF APPLICABLE

ii
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== British Railways Beard Group Standard
FORM 'AA' (BRIDGES) GC/TP0356
Appendix: 4

¢ Issue: 1

Revision: A

APPROVAL IN PRINCIPLE FOR ASSESSMENT Dato: Feb 83

PROPOSED CATEGCGRY FOR INDEPENDENT CHECK

SUPERSTRUCTURE 1

SUBSTRUCTURE N/A

NAME OF CHECKER SUGGESTED IF CAT2OR 3 N/A

THE ABOVE IS SUBMITTED FOR APPROVAL IN PRINCIPLE

TITLE ASSESSMENT TEAM (EAVEA

DATE  zz2 . ~2-37
FOR AND ON BEHALF OF WS ATKINS CONSULTANTS LTD

CATEGORY 1

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

SIGNED
TITLE

DATE

CATEGORY 2 AND 3

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

SIGNED  N/A

TITLE

DATE

iii
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2= British Railways Board Group Standard

FORM 'AA/1" (BRIDGES) GC/TP0356
Appendix: 4
Issue: 1
Revision:
APPROVAL IN PRINCIPLE FOR ASSESSMENT Do Beb o8

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

STRUCTURE / LINENAME _ SOUTH ROAD BRIDGE
ELR / STRUCTURE NO. AEBA2117
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 steel beams and jack arches will be assessed to determine their load carrying capacity at
ULS. Should the steel beams be adequate for 40 Te loading the HB capacity will be determined.
No SLS checks will be carried out. The cast iron beams will be assessed to determine their load
carrying capacity using permissible stress analysis.

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
Each type of beam will be assessed using a worst strip analysis. The jack arches will be
assessed as arches springing from the bottom flanges of the beams using the computer

program ARCHIE. For the analysis the following parameters will be adopted.

Steel Beams and Concrete

Steel strength 230 N/mm?2
Concrete strength 15 N/mm2
ARCHIE
Backing level None
Masonry self weight 21 kN/m3
Fill self weight 23 kN/m3
Surfacing self weight 23 kN/m3
& for fill 30°
ARCHIE pressure coeffictent 03
Masonry strength 2.3 N/mm2

Passive pressures generated behind the arch will be limited to 30% of the full
passive pressures.
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2= British Railways Board Group Standard

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

l§§ue.: 1

APPROVAL IN PRINCIPLE FOR ASSESSMENT sl

Section sizes and dimensions will be based on drawings AI1877/1020/FIG 01,02.06 and
Rail Property Ltd drawings S/AEB/2117/1 and 37.C.11.

c) Planned Highway works / modifications at this site

Intrusive investigations have been carried out within the carriageway over the cast iron
beam section. There are no other known 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

TITLE ((CLL“"\,] bick(d CMJ'"U

Sy

DATE | t€hnucy Decc

FOR AND ON BEHALF ESSEX COUNTY COUNCIL TRANSPORTA’IE‘Q 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

2. BRITISH STANDARD CODES OF PRACTICE
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4. MISCELLANEOUS
Circular Roads No-6122 R for | | hich al 1 load
5.  TECHNICAL MEMORANDA (BRIDGES)

e desicnof Hichuav beid b resdici

6. HIGHWAYS TECHNICAL MEMORANDA

7.  MEMORANDA (BRIDGES)

IALS Eormation of ‘;Qn;jn"iq; ].Ol.ﬁts B b;idgg decks
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8. DEPARTMENTAL STANDARDS

8.1 TRAFFIC ENGINEERING AND CONTROL

TD)27/86— Lross-Sestions-and-headroom
8.2 BRIDGES AND STRUCTURES

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

BD.238Y —Early thermal-cracking-of-concrete
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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)

1. BRITISH STANDARDS
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8. DEPARTMENTAL STANDARDS

8.1 TRAFFIC ENGINEERING AND CONTROL
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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.

BD 56/96 -  The Assessment of Steel Highway Bridges and Structures.
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117
ECC Bridge No. 1020

Structure: South Road Bridge
Date: November 1999

BRIDGE INSPECTION DETAILS AND CONDITION RATING

ECC Bridge No.:

1020

Rail Property Ltd Bridge No.: AEB/2117

Bridge Name :

Location :

Date of Inspection :
Weather :

Description :

Inspection Method :

South Road Bridge

South Road Bridge, Saffron Walden,
Essex
Grid reference TL 541 380

21 October 1999
Cold & raining

Single span structure with two discrete sections. The
original west side comprises cast iron beams with brick jack
arches. The bridge has been widened to the east with a
combination of concrete encased rolled steel joists and
riveted plate girders. The parapets are of brickwork
construction.

Hands on

CONSULTING ENGINEERS CONDITION RATING

B1204/1020/INSP

*Eh% Satisfactory Condition
v hkk Repairs Required
*k Urgent Repairs Required
* Bridge In Dangerous Condition
To be filled in by Essex County Council
~Date BRIDGE CLIENT | BRIDGE NO 1020 |
[ Tnspected by 21 Oct 1999 File Initial Date Suggested |
Prepared by Nov 1999 Condition
Checked by Dec 1999 Mng_
Read by -
[ Read by
Comments
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge

ECC Bridge No. 1020 Date: November 1999

1.0 INTRODUCTION

1.1 Essex County Council (ECC) entered into an agreement with Rail Property Ltd

1.2

1.3

1.4

1.5

1.6

1.7

1.8

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.

South Road Bridge carries an unclassified road over a dismantled railway line in
Saffron Walden, Essex OS Ref. TL 541 380.

An inspection of the structure was carried out on 21 October 1999. The
inspection included a visual inspection, dimension survey and intrusive
investigation works to confirm structural details. The weather was cold and
raining during the inspection.

The client supplied drawings giving details of the eastern steel beams extension.
A trial pit was excavated to obtain details of the cast iron.

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

The single span structure has two discrete sections. The original west side
comprises cast iron beams with brick jack arches and has a clear square span of
7.30m. The bridge has been widened to the east with a combination of concrete
encased rolled steel joists and riveted plate girders. The clear square span of the
west half is 7.58m. The bridge has no skew. The parapets are of brickwork
construction.

The carriageway is 5.0m wide with a 1.45m and 1.55m wide footway on the east
and west side of carriageway respectively. The vertical alignment of the
carriageway over the structure is slightly humped and the horizontal alignment is
straight.

There is an 22 ton weight restriction on the structure.

B1204/1020/INSP 1



Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2117

ECC Bridge No. 1020

Structure: South Road Bridge
Date: November 1999

2.0 REFERENCE DRAWINGS

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

reference is:

5/AEB/2117/1
5/AEB/2117/2
5/AEB/2117/3
5/AEB/2117/4
37.C.11

1711
5/AEB/2117/2

Plan and elevation

Plan and elevation

Section of original bridge
Widening details

Section of troughing extension
Widening details

Plan and elevation

Copies of drawings references 5/AEB/2117/1 and 37.C.11 are enclosed 1n
the Approval in Principle for Assessment

2.2 Following the inspection, survey drawings are produced as below and enclosed

in the Approval in Principle for Assessment:

Al1877/DWGS/1020/FIG 01
Al1877/DWGS/1020/FIG 02
Al1877/DWGS/1020/FIG 06

General Arrangement
Cross Section and Levels
Idealisation diagrams

2.3 Following the inspection, defect diagrams are produced as below and enclosed in

the appendix B:

AI1877/DWGS/1020/FIG 03
Al1877/DWGS/1020/FIG 04
Al1877/DWGS/1020/FIG 05

B1204/1020/INSP

Soffit and abutment defects
East elevation and parapet defects
West elevation and parapet defects
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117

Structure: South Road Bridge

ECC Bridge No. 1020 Date: November 1999
3.0 INSPECTION PROCEDURE
3.1 The inspection was undertaken on 21 October 1999. Reference was made to the

3.2

3.3

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 with the
exception of areas of the wing walls. Dense ivy and vegetation growth covered
the north east wing wall such that inspection was not possible. Unstable piles of
rubbie and rubbish against the south east and south west walls made it unsafe to
closely inspect some areas.

A full level and dimensional survey was undertaken as well as intrusive testing
works. Details of the levels and dimensions taken during the inspection and
intrusive works are indicated on Drawings No. AI1877/DWGS/1020/FIG 01 and
FIG 02 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. Al1877/DWGS/1020/FIG
03, FIG 04 and FIG 05) in Appendix B illustrate the defects.

The intrusive investigation works comprised a trial pit above a cast iron beam at
the south end of the carriageway. The results are given in section 5.0 of this
report.

B1204/1020/INSP 3



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117
ECC Bridge No. 1020

Structure: South Road Bridge
Date: November 1999

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 in
two parts. The western section, supporting the original cast iron
beam deck, and the eastern section supporting the steel beam
deck. There is a step in the abutment face where the eastern
extension to the bridge was added. The abutments appear to be in
fair condition with the following defects identified:

There is spalled brickwork to depths of 50mm throughout.
The spalling is more widespread on the east abutment where
40% of the brickwork is effected (Photos 4 and 10).

Minor loss of joint mortar has occurred west section of the
south abutment.

Ivy growth is present on the south abutment.

An area of non-offensive graffiti is present on the west section
of the south abutment. ’

Padstones supporting the southern end of the cast iron beams
are damp and are covered by leach staining.

A 2mm wide vertical crack runs up the lower half of the east
section of the south abutment. There are also two short 1mm
wide horizontal cracks on the outer edge of the east section of
the south abutment. The cracks are possibly related to stresses
in the brickwork from a large metal gate that is fastened to the
abutment face by metal brackets (Photo 4). The horizontal
cracks are adjacent to one of these brackets.

4.3  Wing walls

43.1

B1204/1020/INSP

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

Dense ivy and vegetation growth covered the north east wing
wall such that inspection was not possible (Photo 1). Large
areas of vegetation growth were present on all other wing
walls. Unstable piles of rubble and rubbish against the south
east and south west walls made it unsafe to closely inspect
some areas (Photos 3 and 5).



Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2117 Structure: South Road Bridge

ECC Bridge No. 1020

Date: November 1999

e There are several horizontal and diagonal cracks up to 2mm

wide running throughout the south east wall. The wall has
been refaced using blue engineering bricks in the past (Photo
5). One of the cracks runs the whole length of the wall. It is
possible that the cracking is due to outward movement of the
wing wall or due to thermal movement of the new brickwork.

e There is a 10mm wide diagonal crack running across the
upper section of the south east wing walls. The upper section
of wall is laterally displaced by Smm. There is also
vegetation growing from this crack.

e There appears to be a horizontal crack due to outward
movement of the south west wing wall with lateral
displacement of the upper section. This could not be
confirmed due to the rubble discussed above preventing close
inspection.

e Small areas of mortar loss and spalling have occurred on the
west wing walls.

4.4 Cast iron beams and jack arches

44.1

442

443

4.4.4

4.5 Steel beams

4.5.1

4.5.2

B1204/1020/INSP

The original west section of the deck comprises cast iron beams
and brick jack arches. The beams are in fair condition with minor
pitting of the bottom flange and edge of outer beam. Minor
surface corrosion has occurred in several locations.

The tie bolts are in good condition with no sign of corrosion since
they were last painted.

The jack arch barrels are constructed from London Stocks type
brickwork with lime mortar.

The masonry jack arches are in fair condition with areas of
mortar loss and spalling to depths of 40mm. The majority of the
barrels are covered by black staining and there are areas leach
staining throughout.

The east extension has had the inner section reconstructed in the
past. The original extension deck comprised two steel beams of
riveted plate construction with troughing spanning between their
top flanges. This troughing has been replaced and interior rolled
steel beams added. These beams have been encased in concrete.

The east section of deck is in fair condition with the majority of
the splice plates having surface corrosion and loss of paint work
(Photo 6). There is no significant loss of thickness to the plates.



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117
ECC Bridge No. 1020

Structure: South Road Bridge
Date: November 1999

Small areas of leach staining cover the soffit as well as black
staining throughout.

4.6 Embankments

4.6.1

The embankments adjacent to the bridge are heavily overgrown
and the south embankments have piles of rubble and rubbish
against them as well as vegetation growth. The embankments
show no signs of any significant erosion or slippage.

4.7  Parapets

4.7.1

472

4.7.3

B1204/1020/INSP

The east parapet comprises 550mm thick brickwork and capping
of a course of blue bricks. No vertical movement joints were
found along the parapets.

The east face of the east parapet has been refaced in blue bricks at
the same time as work to the south east wing wall. This face is in
good condition with the exception of minor areas of leach
staining and vegetation growth covering the north end (Photo 1).

Smaller sections of both parapets have been reconstructed or
refaced as well as repointed. However, they are still in poor
condition with the following defects identified:

There are several areas of severe spalling up to 120mm deep have
occurred on the carriageway face of both parapets (Photos 7 and
9).

Mortar loss up to 40mm deep and minor spalling is present
throughout the parapets (Photo 9).

Dense ivy growth covers sections of the parapets as well as
1solated smailer areas of vegetation growth.

A tapering diagonal crack up to 15mm wide (at the top) has
occurred at the south end of the west parapet. The south section
has laterally displaced by up to 10mm as well as being slightly
displaced vertically. This indicates settlement of the south end as
the cause of the cracking (Photo 8).

There are also numerous short cracks up to 3mm wide running
both vertically and diagonally both parapets.

Small areas of leach staining, primarily from the mortar joints,
are present on both parapets as well as areas of calcareous
deposits on the oider brickwork section.



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
_ ECC Bridge No. 1020 Date: November 1999
4.8 Road Surface

4.9

4.10

4.11

4.8.1 The road surface over the bridge deck is in fair condition with
minor depressions in the surfacing due to past reinstatements
(Photo 2).

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

Footway Surface

4.9.1 The footway surfaces over the bridge deck are in fair condition
with minor depressions in the surface due to past reinstatements.

Waterproofing

4.10.1 The areas of leach staining on the deck soffit and damp bearing
plinths indicate the lack of an effective waterproofing system.
Intrusive testing over the east section of deck confirmed this.

Signing

4.11.1 The 22 ton weight restriction signs are in good condition (Photo
2). 4

B1204/1020/INSP 7



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: November 1999

5.0 INTRUSIVE INVESTIGATION REPORT
The intrusive investigation was used to obtain section details for the cast iron beams on
the east side of the structure. The section properties are detailed on the following

drawing:

Al1877/DWGS/1020/FIG 02  Cross Section and Carriageway Levels

B1204/1020/INSP 8



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117

Structure: South Road Bridge

ECC Bridge No. 1020 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. A vertical crack is located to the lower half
of the of the east side of the south abutment. Two horizontal are also present on
the south abutment possibly due to stresses induced by the fastening of a metal
gate. If possible this gate should be removed. The cracking requires monitoring
before being repaired.

The wing walls are in fair condition. Cracking has occurred to the south east and
south west walls due to possible lateral and thermal movement. This bulging
and cracking will require monitoring for further deterioration before being
repaired.

The original cast iron beams are in fair condition with minor pitting to bottom
flange and some surface corrosion. The beams need to be cleaned and repainted.

The tie bolts show no sign of corrosion since they were last painted. No repairs
will be required.

The brick jack arches are in fair condition. Some areas of mortar loss and
spalling brickwork have occurred and will require repairing.

The steel beams to the east of the structure are in fair condition. Some loss of
paint has occurred and surface corrosion is evident on the splice plates. The
steel should be cleaned and a protective paint system applied.

The parapets are in poor condition. Mortar loss and minor spalling of brickwork
has occurred throughout and will require repair. Thermal contraction and
expansion of the brickwork has resulted in numerous short cracks on both
parapets. Some settlement to the south end of the west parapet has also caused a
diagonal crack to form. All cracks require monitoring for further deterioration
before being repaired.

Intrusive investigation confirmed the absence an effective deck waterproofing
system. A waterproofing membrane is required to prevent further spalling of
arch barrel brickwork and to minimize future corrosion to the beams and further
deterioration of the brickwork.

B1204/1020/INSP 9



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bndge
ECC Bridge No. 1020 Date: November 1999

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

Cast Iron Beams:

Square span (L) =7.30m
Jack Arches:

Average square span (L) =1.265m
Average rise at the crown (rc) =0.387m

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

6.11 Based on the inspection the jack arch barrel has the following properties:

Masonry strength 2.3N/mm?2
(BD21/97 fig 4.2, London Stocks & lime mortar)

No structurally significant longitudinal cracking or arch separation.

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

6.13 Based on this inspection and the recommendations of BA16/97 Annex D and
BD 21/97 6.21, it is suggested that a condition factor (F.) of 0.77 be used in the
ARCHIE analysis of the jack arches.

6.14 In accordance with BD 21/97 clause 5.24, for HA UDL and KEL a category of Lp
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.

6.15 Statutory Undertaker's plant (BT cable, Cambridge cable and Three Valleys

Water on the east, British Gas and Eastern Electricity on the west) is present on
the structure, but no detrimental effects were observed.

B1204/1020/INSP 10



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117

Structure: South Road Bridge

ECC Bridge No. 1020 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. For analysis of the steel and cast iron beams the
condition factor in 6.12 should be adopted. 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
6.10 and 6.11 should 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. 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 the structure should be monitored and repaired as
necessary.

The areas of surface corrosion to the steel beams should be cleaned and coated
with an effective paint protection system.

The bulging to the south east and south west wall should be monitored for
further lateral movement.

B1204/1020/INSP 11
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Structure: South Road Bridge
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Photographs



Rail Property Bridge No. AEB/2117 Structure: South Road Bridge

Photograph 2 — View over South Road Bridge looking south
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Rail Property Bridge No. AEB/2117 Structure: South Road Bridge

Photograph 4 — View of south abutment showing spalling and metal gate brackets
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Rail Property Bridge No. AEB/2117 Structure: South Road Bridge

Photograph 6 — View of eastern steel beam showing corrosion to strengthening plate
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Rail Property Bridge No. AEB/2117 Structure: South Road Bridge

Photograph 8 — Settlement of south east parapet showing crack and lateral displacement
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Rail Property Bridge No. AEB/2117 Structure: South Road Bridge

Photograph 10 — Spalling brickwork on the north abutment
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APPENDIX B

Defect Diagrams
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Rail Property Bridge No. AEB/2117 Structure: South 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
Cambrnidge Cable
Mercury Communications
Telewest Communications
Transco

British Gas

Eastern Electricity

Essex & Suffolk Water Company
Three Valleys Water
Energis

National Grid

Serco Gulf Engineering
Street Lighting

English Nature

Environment Agency

B1204/1020/INSP

Service

No existing plant within the vicinity of the bridge.
Cable in the east footway.

Cable in the east 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 west edge of carriageway

Cables in the west footway.

No existing plant within the vicinity of the bridge.
Services in the east 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.
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/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: May-2000
EXECUTIVE SUMMARY

South 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 single span structure has two discrete sections. The original west side comprises cast iron
beams with bnick jack arches and has a clear square span of 7.30m. The bridge has been widened to
the east with a combination of concrete encased rolled steel joists and riveted plate girders. The
clear square span of the east half is 7.58m. The bridge has no skew. The parapets are of brickwork
construction. There is presently a 22 tonne weight restriction on the structure.

Overall the structure is in fair condition.
The results for each type of beam have been based on a worst loaded strip analysis. The jack arches

have been assessed as arches springing from the bottom flanges of the beams using the computer
program ARCHIE. The substructure and foundations have been assessed qualitatively.

OVERALL STRUCTURAL CAPACITY GROUP 2 FIRE ENGINE

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

Cast Iron Beams: Group 2 Fire Engine Assessment Live Loading
Rolled Steel Beams: 40 tonnes Assessment Live Loading and in excess of 30 units HB Loading
Steel Plate Girders: 40 tonnes Assessment Live Loading and in excess of 30 units HB Loading

Jack arches: 40 tonnes Assessment Live Loading

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

The structure has inadequate structural capacity, limited by the tensile strength of the cast iron
beams. 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 as an
alternative to the above strengthening recommendation.

B1204/1020.ASSESS




=== British Railways Board

Group Standard

FORM 'BA’ (BRIDGES) GC/TP0356

Appendix: 5

Issue: 1

Revision: A

CERTIFICATION FOR ASSESSMENT CHECK Date: Feb 93
STRUCTURE / LINE NAME SOUTH ROAD BRIDGE CATEGORY OF CHECK 1

ELR/STRUCTURENO . . AEBRRI17 . ...

| certify that reasonable professional skili and care have been used in the assessment of the above

structure with 2 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 principle 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 resulis if appropriate).

NONE
CATEGORY 1
NAME SIGNATURE

I BSc CEn
MICE

BSc CEng

FICE FIHT

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

DIRECTOR OF THE FIRM OF CONSULTING
ENGINEERS TC WHOM THE ASSESSOR /
CHECKER IS RESPONSIBLE

27 March 2000

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

ASSESSMENT
NAME SIGNATURE

Not Applicable

(b) CHECK
NAME SIGNATURE

Not Applicable

(ASSESSOR)

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

(ASSESSMENT CHECKER)

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




2= British Railways Board Group Standard

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

Issue: 1

Revision: A

CERTIFICATION FOR ASSESSMENT CHECK Date: Feb 93

NOTIFICATION OF ASSESSMENT CHECK

STRUCTURE NAME / ROAD NO. SOUTH ROAD BRIDGE

LINE NAME (DISUSED)

ELR CODE / STRUCTURE NO. AEB/2117 ESSEX COUNTY COUNCIL No. 1020

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

STATEMENT OF CAPACITY

GROUP 2 FIRE ENGINE

Critical member/s: CAST IRON BEAMS

RECOMMENDED LOADING RESTRICTIONS

Itis recommended that a 3 tonnes weight restriction be imposed on the bridge.

DESCRIPTION OF STRUCTURAL DEFICIENCIES AND RECOMMENDED STRENGTHENING

The structure has inadequate structural capacity, limited by the tensile strength of the cast iron beams.
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 as an alterative
to the above strengthening recommendation.

Name:-MSc CEng FICE Signe Structural Assessment Engineer

o S R

o6 2001

(i)



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: May-2000

1.0 INTRODUCTION

1.1 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.

1.2 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.

1.3 An inspection of the structure was carried out on 21 October 1999. The inspection included a
visual inspection, dimension survey and intrusive investigation works to confirm structural
details. The weather was cold and raining during the inspection. The results of the inspection
are presented in the inspection for assessment report that forms part of the Approval in
Principle dated 21 February 2000.

1.4 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.

1.5 South Road Bridge carries an unclassified road over a dismantled railway line in Saffron
Walden, Essex OS Ref. TL 541 380. '

1.6 The single span structure has two discrete sections. The original west side comprises cast iron
beams with brick jack arches and has a clear square span of 7.30m. The bridge has been
widened to the east with a combination of concrete encased rolled steel joists and niveted plate
girders. The clear square span of the east half is 7.58m. The bridge has no skew. The parapets
are of brickwork construction.

1.7 The carriageway is 5.0m wide with a 1.45m and 1.55m wide footway on the east and west side
of carriageway respectively. The vertical alignment of the carriageway over the structure is
slightly humped and the horizontal alignment is straight.

1.8 There is a 22 tonnes weight restriction on the structure.

1.9 The speed limit across the structure is 30mph.

B1204/1020.ASSESS 1



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
ECC Bndge No. 1020 Date: May-2000
2.0  CONCLUSIONS OF INSPECTION REPORT

Details of the key dimensions of the structure are shown on drawings AIN877/DWGS/1020/FIG 01
and FIG 02. These are included in the Approval in Principle document.

Details of the defects in the structure are shown on drawings AI1877/DWGS/1020/FIG 03 to FIG

05.

These are situated in the inspection for assessment report that 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

23

2.4

2.5

2.6

Overall, the bridge is generally in fair condition.

Based on this inspection and the recommendations of BA16/97 Annex D and BD 21/97 6.21,
it is suggested that a condition factor (F.) of 0.77 be used in the ARCHIE analysis of the jack
arches.

Based on the inspection, a condition factor Fem of 1.0 would be appropriate for the assessment
of the steel and cast iron beams provided the actual beam sections are used. The dimensions
shown on the drawings included in the Approval in Principle for Assessment allow for any
section loss due to corrosion. For dimensions of the steel beams reference is also made to Rail
Property Board drawings detailed in Section 2 of the Inspection for Assessment Report.

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

The areas of surface corrosion to the steel beams should be cleaned and coated with an
effective paint protection system.

The bulging to the south east and south west wingwalls should be monitored for further lateral
movement.

B1204/1020.ASSESS 2



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: May-2000

3.0 ASSESSMENT METHODS AND FINDINGS

3.1 The assessment of South 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.

Al1877/DWGS/1020/FIG 01 General Arrangement
Al1877/DWGS/1020/F1G 02 Cross Section and Levels
Al1877/DWGS/1020/FIG 06 Idealisation diagrams

3.2 The following Rail Property Ltd drawings have been referenced during the assessment and are
enclosed in the Approval in Principle.

5/AEB/2117/4 Widening details
37.C.11 Section of troughing extension

3.3 The following assumptions have been made regarding material strengths.

Steel strength 230 N/mm2
Concrete strength 15 N/mm2
Masonry Strength 2.3N/mm?2
Cast Iron Strength:  Compression 154N/mm2

Tension 46N/mm2

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

CAST IRON BEAMS

3.5 The cast iron 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 modulus was adopted for
live loading (BD 21/97 Clause 7.13).

3.6 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
flows (Lp). The beams beneath the footway were checked with the BD21/97 appendix D

vehicles. The cast iron beams have been assessed to determine their load carrying capacity
using permissible stress analysis.

3.7 The beams in the carriageway area were assessed at GROUP 2 FIRE ENIGINE Assessment
Live Loading.

3.8 The beams in the footway area were assessed at 17 TONNES Assessment Live Loading.

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

B1204/1020.ASSESS 3



Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bndge No. AEB/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: May-2000

ROLLED STEEL BEAMS AND STEEL PLATE GIRDERS

3.10 The rolied steel beams and steel plate girders were assessed on a worst loaded strip analysis.
No transverse distribution was assumed. A condition factor of 1.0 was assumed for the beams
and the actual section dimensions were used, as measured on site or detailed on the Rail
Property Board drawings referenced in Section 2 of the Inspection for Assessment Report.

3.11 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
flows. The beams beneath the footway were checked with the BD21/97 appendix D vehicles.
The beams have been checked at ULS.

3.12 The beams in the carmiageway and footway areas were assessed at 40 TONNES Assessment
Live Loading and in excess of 30 UNITS HB Loading.

JACK ARCHES

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

3.14 The jack arches were assessed at 40 TONNES Assessment Live Loading.

SUB-STRUCTURES, FOUNDATIONS, WINGWALLS
3.15 A qualitative assessment of the sub-structures, foundations and wing walls 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.

B1204/1020.ASSESS 4



Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: May-2000
4.0 CONCLUSIONS
4.1 South Road Bridge, Saffron Walden has been assessed in accordance with the Approval in

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

Principle dated 21 February 2000.

The results for each type of beam are based on a worst loaded strip analysis. The jack arches
have been assessed as arches springing from the bottom flanges of the beams using the
computer program ARCHIE. The substructure and foundations have been assessed
qualitatively.

Cast Iron Beam Section

Carriageway Beams Group 2 Fire Engine
Footway Beams 17 tonnes

Steel Beam and Steel Plate Girder Section

Carriageway Beams 40 tonnes and in excess of 30 units of HB
Footway Beams 40 tonnes
Jack Arches
Jack arches 40 tonnes
Parapets
Parapets The parapets do not conform to current standards and have not

been assessed.

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.
Spandrel walls are assessed also at 40 Tonne.

The inspection for assessment showed that the structure requires minor maintenance. Details
are included in section 7 of the inspection report.

Strengthening Requirements

The structure has inadequate structural capacity, limited by the tensile strength of the cast iron
beams. 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 as an
alternative to the above strengthening recommendation.

B1204/1020.ASSESS 5



Rail Property Ltd
ECC Bnidge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: May-2000
APPENDIX A

SUMMARY RESULTS TABLES
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2117

ECC Bridge No. 1020

Structure: South Road Bridge
Date: May-2000

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

*  Assumed Low Traffic Flow
* Road surface category Poor

used

been determined.

® Jack Arches were found to be adequate for 40 tonnes Assessment Live Loading
In accordance with the AIP, since the beams are not able to withstand 40 to

Component Name Cast Iron Beams | Cast Iron Beams | Cast Iron 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 49.6 30.9 15.6
Allowable Live Load Stress 104.4 15.1 304
Adjusted Permissible Live Load | 104.4 11.0 17.8
Stress (In accordance with BD21/97
Cl4.10)
Adjusted HA Live Load Effects 83.1 124 89
C factor >1 0.27 >1
Accidental Wheel Load N/A N/A N/A
Single Axle/Wheel Loading HA Critical HA Critical HA Critical
PASS/FAIL PASS FAIL PASS
Assessment LL Rating 40 tonnes Group 2 FE 40 tonnes
45 Units HB Effect N/A N/A N/A N/A
Associated LL Effect N/A N/A N/A N/A
N/A N/A N/A N/A
HB Rating
Comments

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

nne load effects no HB capacity has

B1204/1020.ASSESS




Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2117

ECC Bridge No. 1020

Structure: South Road Bridge
Date: May-2000

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

Component Name Cast Iron Beams | Cast Iron Beams | Cast Iron 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 42.2 30.89 15.56
Allowable Live Load Stress 50.07 36.65 17.75
Adjusted Permissible Live Load | 50.07 36.65 17.75
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 EC340t=50.07 | EC340t=36.65 | EC340t=17.75
Single Axle/Wheel Loading HA Critical HA Critical HA Critical
PASS/FAIL PASS PASS PASS
Assessment LL Rating 40 tonnes 40 tonnes 40 tonnes
45 Units HB Effect N/A N/A N/A N/A
Associated LL Effect N/A N/A N/A N/A
N/A N/A N/A N/A
HB Rating
Comments

o  Assumed Low Traffic Flow
*  Road surface category Poor

used

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

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

B1204/1020.ASSESS




Rail Property Ltd

ECC Bridge Assessment Contract No. 3
Rail Property Bridge No. AEB/2117

ECC Bnidge No. 1020

Structure: South Road Bridge
Date: May-2000

Analysis Results: Steel Beams — Beam Strip Analysis.

Component Name Rolled Steel Rolled Steel Plate Girder Plate Girder
Beams (fi'way & | Beams (ffway & | (f'way & c/way) | (f'way & c/way)
c/way) c/way)

Section Location At Midspan At Support At Midspan At Support

Type of Effect ULS Bending | ULS Shear kN ULS Bending | ULS Shear kN
Moment kNm Moment kNm

Total Resistance Capacity 1324 1069 801 638

Permanent Load Effects 213.2 222 127 103

Live Load Capacity 1110.8 847 674 535

Footway Load Effect See Note See Note See Note See Note

Adjusted HA Live Load 319 144 270 122

C factor >1 >1 >] >1

Accidental Wheel Load Ec3 40t = 363 Ec3 40t =202 Ec3 40t =237 Ec3 40t=123

Single Axle/Wheel Loading 259 127 259 126

PASS/FAIL PASS PASS PASS PASS
40 tonnes 40 tonnes 40 tonnes 40 tonnes

Assessment LL Rating

30 units HB Effect HA Critical HA Critical HA Ciritical HA Critical

Associated LL Effect

HB Rating >30 units >30 units >30 units >30 units |

used

Assumed Low Traffic Flow
Road surface category Poor

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

» Pedestrian loading passed by inspection.

B1204/1020.ASSESS
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Rail Property Ltd

ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117

ECC Bndge No. 1020

Structure: South Road Bridge
Date: May-2000
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ASSESSMENT CALCULATIONS
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1 -.4 -1.1 .9 -4.4 2.5 0
2 -.4 -1.3 .9 -6.2 2.8 0
3 -.4 -1.4 .8 -7.2 2.6 0
4 -.4 -1.4 .6 -7.9 2.3 0 !
5 -.4 -1.4 .5 -8.6 2 0
6 -.4 -1.4 .4 -8.9 1.6 0
7 -.4 -1.4 .3 -8.6 1.2 0
8 -.4 -1.3 .2 -7.8 .7 0
9 -.4 -1.3 .1 -6.8 .4 0
10 -.4 -1.3 0 -5.4 .1 0
11 -.4 -1.3 0 -3.9 -.1 0
12 -.4 -1.3 -1 -2.6 -.2 0
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14 -.4 -1.4 -.3 -.86 -1 -1
15 -.4 -1.4 -.4 -.2 0 -.2
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Summary Table
Assessment Check

ECC Assessments - Contract 3
South Rd Bridge
Al 1877/63

ELEMENT |CARRIAGEWAY/| LOAD EFFECT | APPLIED LOAD "DEAD LIVE TOTAL | ELEMENT | REDUCTION| ASSESSED
FOOTWAY | CONSIDERED EFFECT |EFFECT (kN/kNmj}| EFFECT (kN/kNm)| LOAD EFFECT|CAPACITY] FACTOR | CAPACITY
— _ (KN/KKm) | (kN/kNm) K
Castiron | Carriageway | Midspan Sag DL + HA 2501 319.7 569.8 350.2 0.3
PRt Shear at Support] | DL + HA 135.1 172.8 307.9 676.8 >1
Midspan Sag DL + SWL 250.1 133.9 384.0 359.2 0.8
Shear sl Support| DL + SWL 135.1 72.3 2074 676.8 1
Footway MdspsnSag | DL +EC3 257.2 158.6 415.8 3822 NA
DL + 25 257.2 134.3 392.0 302.2 NA
DL + 17t 257.2 118.0 375.2 382.2 NA
Shear at Support] DL + EC3 130.0 81.6 230.6 878.2 NIA
RSJ Camiageway | MidspanSag | DL +HA 210.2 331.2 541.4 12604.2 >1
Shear al Suppoit]| DL + HA 100.5 172.5 262.0 1069.7 >
Midspan Seg_ | DL+ SWL 210.2 243.6 453.8 12042 1
Shear at Support] DL + SWL 108.5 126.8 236.3 1069.7 >1
Footway Midspan Sag OL + EC3 234.4 363.1 597.5 1284.2 N/A
Ghear al Support] DL + EC4 122.2 201.8 324.1 1060.7 NA
Piate Guders| Camiageway | Midspan Sag DL + HA 163.0 2727 430.5 1360.7 >1
Shear al Support] DL + HA 85.2 142.0 227.2 845.5 >4
Midspan Sag | DL+ SWL 163.8 2418 4056 1268.7 1
Shear at Supporl] DL + SWL 85.2 125.9 2111 645.5 >1
Footway Midspan Sag DL + EC3 238.2 — 220.8 459.0 756.9 NA
Shear at Support] DL + EC4 124.0 122.3 264.3 645.5 NA
Jack Arches Archie
I/a11877/83/1 xis
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Su'mmary Table - : ECC Assessments - Contract 3

Assessment Check South Rd Bridge
Al 187763
ELEMENT | CARRIAGEWAY/| LOAD EFFECT | APPLIED LOAD DEAD LIVE TOTAL ELEMENT | REDUCTION| ASSESSED
FOOTWAY CONSIDERED EFFECT EFFECT {(kN/kNm)| EFFECT (kN/kNm)| LOAD EFFECT| CAPACITY| FACTOR CAPACITY
(kN/kNm) | (kN/kNm) K
Cast iron Carrlageway Midspan Sag DL + HA 250.1 SV 0S5 Cyy.y 9.6 350.2 0.3~ ce hmited
Beams — =
Shear at Support DL + HA 135.1 L 26 ] 676.8 >1
Midspan Sag DL + SWL 250.1 \L1.A 158D .o 40401 3502 O |
Shear at Suppor] DL + SWL 135.1 V2.7 W3 25 2P 676.8 1
Footway Midspan Sag DL + EC3 267.2 At e by TS0 4" 3822 NA Bending resistance Wnited
DL+ WX 257.2 Viu Tt % 382.2 NA by tenalie stresses
DL + ik V'Y 2572 W SEd A3 382.2 N/A
e o
Shear at Support] DL + EC3 138.0 W W TV Y 678.2 N/A
P
RSJ Carriageway | Midspan Sag DL+ HA 210.2 3312 541.4 1204.2 >3 nosile action not reaksed
. pra
Shear at Support DL + HA 108.5 172.5 282.0 1089.7 >1 Compoaite action not realised
Midspan Sag DL + SWL 2302 2436 453.8 1294.2 >1 Composite action not realised
e
Shear al Support] DL + ;// 109.5 126.8 2383 1069.7 >1 Composite action not realised
Footway Midspan Sag DL + 234.4 363.1 587.5 1204.2 N/A, omposiie action not realised
pd
Shear al Support| _BL + EC4 122.2 201.8 3241 1069.7 N/A ComposHe aclion not realised
vd
Plate Girders|  Carmageway | Midspan S DL + HA 163.8 272.7 436.5 1268.7 >1 DMpOsTte action Not roalsed
Shear g€ Support DL + HA 86.2 142.0 227.2 645.5 >4 Composite action not realised
idspan Sag DL + SWL 163.8 241.8 405.6 1268.7 >1 omposite action not realised
Shear at Support] DL + SWI. 85.2 1259 211.1 645.5 >1 Compasite action nol realisad
Foolway Midspan Sag DL+ EC3 238.2 220.8 459.0 756.9 NA omposite action not realised
and web siiffeners ignored
Shear at Support DL + EC4 124.0 122.3 264.3 645.5 N/A omposite action not realised
and web stiffeners ignored
Jack Arches Archie Reqd ring thickness = 148mm

s 112i1877/63/1.xls
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A JOHN SANDERS,
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| Ay OPERATIONAL SERVICES,
Eseex County Councl ENVIRONMENTAL SERVICES DIRECTORATE,
B Tanaportation & COUNTY HALL. CHELMSFORD. CM1 10H
Operational Services Telephone 01245 492211
ir €CC Brigge No. 1020
- a2 Roil Property Board No. AEB/2117
h ™
l Riveted plate girder. Se?
Rail property Ltd drawing re _ c
- 5/AEB/2117/1 for details DAS - W
| c D \SE F
- Average level. v/ &.0 \v } |
Average soffit
I ' level.
N7t R l ‘
| For details of east section Compound RSJ e o 70218
- including RSJ dimensions 08811093110 11650 | 1650 | 1650 | ~~veA
refer to Rail Property Ltd 450
| drawing No 37C. 11 -
h SECTION A-—-A
| Scale 1:100
- 209
-] 138 o 3 Poor quality concrete fill.
l_ "N) /
{ P
| 120
S 40 Q
- o ¥ © Edge beam,
| bottom flange

I‘CHE“‘ "&ECC ASSESSMENT CONTRACT 3

45 |

and web as for
385 | 1265 385 \mtmgl_bggm_

BEAM AND JACK ARCH DETAIL

NTS

15 m South L 1 I T3

— 12 m South TG Rt A i G G830

# m South +d66—10-488—10.838——10-843-—-10. 778
8 m South 256440 6——4ir R ——40-000—40-028

3 m South 1255044286440 0F 25—t D580
- South Abutment | 12561 11440 11260 11.200 11.259 11.421 12.548
1/4 Point of Span| 12557 11.508 11.324 11.362 11.328 11488 12517
Middle of Span | 12.554 11.516 11.335 11.385 11.345 11514 12.518
1/4 Point of Span| 12553 11508 11.30 11.348 11304 11471 12610
North Abutment | 12552 11.428 11256 11.201 11,228 11.370 12.510

3m North R o e L S e T

8 m North H-020——t40di0— 440304 0- 343440264 35
AVOR DL WLSST Wufo WIRT WAST  \WLand Wyt \1.$o

TABLE OF LEVELS

DRWG.NO. AI1877/dwgs/1020/fig02

CAD NO. N:AI1B77-63-01

)

SCALES 1:100

- SOUTH ROAD BRIDGE, SAFFRON- WALDEN

DATE NOV 99 | orawn/maceo I}

DATE NOV 99 | CHECKED :

CROSS SECTION AND LEVELS

DATE AUTHORISED —t




CAST T RSEEXS

C_\\aRg oDV G

i



W o Re T

TLL BASTAIMEANS — (O w0

Job ref
A VBRG]

Part of structure
ST A \(SEU)

Calc sheetno  rev
! Cly !/

Drawing ref Calc Date
QlL\Oc

Check by | Date

Cakulations

Output

c.{mD

CAST \fona SERNS = [CIBRY. | |

T T
\ |

i

e

B A B A
T™a  enRcoX codte iton lokers  endar
\-:-l.u‘-s v\ b BRon g,

B £

‘m \f“or\
R

0o )
N T

L d

(T TRes v

Cak. \fon \orou

e, A 2(0-o%Ex 0-3CY £ (Ox O k) 4 (O ont xD1IR)
=AM w084 b XD
= Ly K xa s

Qe = L MSxm 3% T
A\l Vedle
. A
O >\ XDy
S S veal

o

I
!




WSAL-042 Rev 1 Dec. 89

Job ref
500 ABIBASENTL —CavaTraer ATV
Part of structure Calc sheetno  rev
SOUTH. D ((CHEQ) 1S/
Drawing ref Calc by Date Check by | Date
a\t\va
Ret Calculations Output
RN
Eﬁc.k.;“me.ru-\ul EEEEE
QLS O W™ xVASxU . - o~
= b wwAaga
s r e
N §¥e1
* V' ox\oxb-w
= b A\ el _—
=R -3

Bl T O3Fad g = D i By R
Ay +0 OB A
Ry 30 1D 6V 23 we ™

Tl orta B ~(C 2o £ 0-014 + O WRIXL
v D e X
=0 AL~ "

Q\‘_ = O"\W"“L&
L AL W [y

Sn S WeTE3 Gk
- AO% VD x LAY
= A Vel

[uslacins

Qw* @ v x L gEaD
TN BO vedey

* .
SN T WYy S
* VS x\vo XA g
= S0 Wwalal

f&at

i
1



be Ve v oo

wanm

e

o ATKINS | Projct

Job ref
AL AR LD

€L AMELNEAST — Cormtimeg [
Part of structure '
N e e L )

Cacsheetno &

166‘ /

Drawing ref Calc by Date Checkby | Date
o\
Ref Calculations Output
} ‘ | ] <t ‘ b ! 3 |
C-\;Ju.r el N vana sllawbeudse CI'Q'\M.SG;K
oSsh-ay .
' '
—

‘%LI;I/‘\ ///j\\‘g\/’\é

T O S| e e

—

g w D

: oS0 VAT 53
Licaraatsy

3= ¥le L_ °‘q\\g_

> W A eey n
\‘N«\. \ Ny

= WY A\ \ai{~ AT el A .
> ’L\'Qh\-ﬂ\h (‘ﬁ, r—— e M\

N i T T SN R ) 9 S

»m T = g = 'L‘--b\\ﬁl(‘
AL Ry}
I\ T T VRNV

A = \TUYE A\
AW\ e\

= Vo X\ 9o % ey

't



oy

veoAl UAC 190is | L

s ATKINS | o

Jab ref
Sl ANDINE~NY — Cosfam or S SN
Part of structure Calc sheetno  rev
20T b\ Ci L
Drawing ref Calc by Date Check by | Date
\=\las
Ref Calculations

Qutput

A e

Ymgcr\w-\ lra— WA .
W * VMo X ﬁ
~

= A A\
| I

T AT NIV g et oA,

-

(ST 5 SR YUY
T -0

Sat = VWl ¥y S
N Y ND v G\
- Ue O\v—a

SonaNo

Crr e piteon VAR W i SN doraday
o -5 I 3 VN &\.: \Qp.&-\\ma\'

C.a\\.af-_: Qe cada 1y 'Y
PakrnJdrwn ok VhseA oesl 1y Jdicvaest o to e
Ol T s eI agred AR\ trweae

hnsal \med = Ao wmy
Nl oo AR carea = A >iad

(S
B N % VPO

P e sl S WT A0 Miga AFeteD iy Awe
* >

ke

- ‘\5’5 — C\&N ~—,
Adyrea whasly, A~ L=berdese v OmaL Ao\ .

GO vmd > A St

A i A
@

It



o ATKInS P o
CCa AMTRMETS == los AAARYR Ay
Part of structure Calc sheet no  rev
SouTne 3D SIS L) /e 7
Drawing ref Calc by Date Check by | Date
- v
Ref Calculations Output

5("‘ \ D Ry = Lo Ly
\- ¢

Bl N SN

Q. ~— DVE-Nanx-\

SAY = TV SO
= \'O%wY Yy U

- RN L b T VU Y s

I



WSAL .042 Rav t Dec §Y

Project

Job ref
Tl ASAEIINESTS ~ (watamer 3 fa T3 ING
Part of structure Calcsheetno  rev
SouTW (D LonSa rea
Drawing ref Calc by Date Check by | Date
- valnlog
Calculations Output

WERONG OWIWT

CaXx vor\o@m

Mo =2 WA 2 3. Wi J ™
e K3

%ﬁ A, facke e schaeS

Moy, T \_\__Q\ = G-\ X F oo *
» %
® L gheaa

Comcrake, &\

Mm, 2L = 2023 v 3ot
4 Y
= \wf{ A van.

'u.rcc.u.-\;
\-'\*M z \Q_&" - S % 1'9&01:‘

b4 1
T RN O veda

WA VO

Tl 2R = 3G w3 ant
< 4
= LAY Kt

A WS

-t -

-

Fo L b~




v 'T"Hw ~ r“

- Akins o

o Job ref
A AT R

T DNSABAITMENTTS — (o Mar 3
Part of structure Caic sheetno  rev
Inuw WD ((EU) / €/
Drawing ref Calc by Date Check by | Date
| IREROELD
Ref Calculations Output

S\ ;
N W
g > P a\—-
- Aw o d

YA e ST oA o) — (BT >0 Lible ¥ ©ADDY,
>\t Mo = BAR

lamiornalno s

?Q_v-uw—-&; \Daay
T\ s ™ 3%+ Nlg MAMCAX VRO
T WSO \Vvaal

RaF e~ \Dehl v WA WD\ 3 WA S
Mimme = 250\ 4+ L3L0'S & B\ o

Resrmma s Loewd = S\
A o T XEC A A\RI A




WSAL-042 Rev 1 Dec. 89

.~ ATKinsS | Project

, - | Job ref
Ecc ASAEESENITy —omnOace s FANY R Ak
Part of structure Calc sheetno  rev
TOUTW D Sy 7 Cc\ /
Drawing ref Calc by Date Check by | Date
I W e
Calculations Qutput
| | i ! i 1 ’
. 1 R Do P T T T P
THEARL L OTPRT |
Cadl \roA maar—
Nme & VAR = 3*«\&?'-_4_21: R
el -
=\l owes
B("\c.s-g_':qun._ SIThaay
N W& = LN R Fasy \3 we
~ -
e By N P PPN
Concree. S\
Ny T 28 =00y wFus 1
T .
-3 Rl
Sesfaciig
\‘,——r\,. = \\\Q =S x T} owdn e s
Y - = —=
= LA\ Ly T8 badim
S I

AL C T+ (U

N e =\Q_§; -:1‘-&" \__.xf%\a'l.
~

= A\Us L s

A e

Nemmw = @
= leig Yy b

-~




Aan

e

'? w9

g e 1
¢

[ Aikins P o
ECL ASIERMENRS ~loittacx g, AATYR | D
Part of structure Calc sheetno rev
Qou Ny (MU ara
Drawing ref Cak by Date Check by | Date
ol oo
Ref Calcuiations  Output
N NN SR
5\6\- -+ —-:-— st —'-—!!- - -
a3
7 2% iea

ATl
AN 5 B A S Y e ]

o
= 3T D e

Comaynarens

Cesronaids  \oasty
QM-_-_ \VVa¥ LWL w4 ™8 R & .y
= ALS - Ve

Resma~a X Loowy * WA ub\L b e
Nprg = B8 F12070 » Co- e

Roasmea \medy 4 Deao
AR S TR S B I

V,—-ﬂ~,. =
E A e

B




R V)

PEOAL UeL Ty

- Afkins) P oo
: St ASSEREMEATL ~ CarstaaeT N T £ R R nY
Part of structure Calc sheetno  rev
SOMTH, D (O I ca
Drawing ref Calc Date Check oy | Oate
valios
Calculations Cutput

HemthiimsGe: REs STARNCE,

\23%
f—————y
‘ j Lus I |
D
S'LQ ey -
(%
<L
=< ‘

Beea. A * (O owtxo- IV 4 (O Turo oy ([ O outx O Y
y )
= O3 YW r Y g Xt
= WL ARE eI

((F I 9 9c) (0 F x 0. 3at) * (b 1% 0 S1C) * iy NEG

R I

™
= O-VES A0 Oy -3 ) ~
R ) A @ weaety ot |

+ [&c Ow xu-_s\_"_:: A ku_,,‘g~$) » o-o‘n"‘}

X D.\AE x OO . ~2 ><0~'.&?3\'”1
[ = (Luxa~)

=3 IR T o et
LA SR ST NEVIE e B
T o

't




o

swn

SV n._a.sassmg - LoTOWAT )

Job ref
PAATRRLSD

Part of structure
So.Trm VO (CnSce)

Calc sheet no
r ol !

rev

Drawing ref Calc Date

Check by | Date

Output

Ry it

S~ Sl

Y\ — T d“_t = \SUx -aA s N XL~
~ T,

Haveas ekt des Kuia. \Niamixs O~ CM

T = o =180t e X W¥e
L L oas e
hd hH "L N‘NA\

Q\_-\;\;;\\-Q\ - ta \aatar ok
@) Q\_?' SS"Q\M\

Q) o~ ch_a.)«_r o Q') —_—l A TR Cd\
T aud T RO (WD)
- ~8.0 N\n-"‘-

RO AR WA TR Lo

= <%\ N A& VAT Law)

Caeming £ =SS )
N vodatda, Wwe ro~a 1y

w\\—\u = c.\__ = "S‘.,XL'\'L‘\X\&\ \\.Q-%
™~ Ve

= WAV Sl vema e

U T \anaduna TRIMEAR. AV il b
Co—preanida  SXTened IS Yeg. \aiter oF

k\\ M\ T R Vo

QO IS A
>~ SO\ S Maa

S SR A T R IR

.. : N 4 . . = _-E -7; S - .I'._ .I . —— e av= »




WSAL-042 Rev | Dec. 89

Project Job ref
T AASSSiNESTS — tovttmer 3 a0 @3> TS
Part of structure Calc sheetno rev
SowTr o (Trsca) 1 Clg 1
Drawing ref Calc by Date Check by | Date
R
I I A L T T
sy veal ey
d&A = LG "'-\\M\ '
YMmw = G\g T »Gex }-\'L'\xu:'\ o
~ SN
* Loy S v
Hawass co~srdar Vit O~ L.
?U"\*w—\\ PN, S ST S Shreay ofF
'Qck = Ma™ =W o™ x Wiy
T LN ke
Qo e \imdad o O \agay of -

W) oo mreater of Q) Lwe —O g
= LMo~ O W (13 )
=2\ S N\~

W) ALy —O0 AL o
=\ VG —oxte Ny T

Sl Eo L N

Avadamha. ML rema-X 18 o
T e = LT = Vixavaxe K7
~ h\h

Comprar 3R g velias 18 Da. \aay of

W M= g S am

Q\\ = LSO- % \99 .7
= ANV v a

s
o



[ Afkins] P

TCL RSLEWTIEASTS —CONTRACT 3

Job ref
AR 2 2l OB

Part of structure Calc sheetno  rev
ST O LomSa) /o ¢/
Drawing ref Calc by Date Check by | Date
te\ Lo
Ref Calculations Output

\

CRed \eensla Tassvena

.

Y:.e.ué--—b cealtEAte YTl TSN T e

'v
i'




TSV OV T LeC. OY

Job ref
ECC. PUTHErNS — tarSXacr BVRYR (6
Part of structure Cakcsheetno
SOV RO (CEU) AN
Drawing ref Calc by Date Check by | Date
VI\tioe
Ref Calculations Output

SREATL REJISRRCE,

- N

SN T Ql_xrvy\ed
T Qo Lo X WD DD

M v

PAEUR N Lo~ (1 Omade

REs = a6 o wyq,
T UGG - O v AR
D % o
R AR Sy BV
== UL ™A A
Wy = AL T Vaee < Missian
D\

Niae, € 222 X 4o Xewoxio~d
T SN BRwW
QURes  Teltmalg s O \Riley ok
WO N T WL ey
\\\\ N T WL Y SR
= Lo vy

Frnah 8cer vesitm~ca,

SHeas teswEAwL Ve T SRR Lea
~




. ATKInS | Project

TCL ALS TUMERSS —CoSWeeg

Job ref

A\ ARG

Part of structure

Calcsheetno rev

WSN-MO%|{)W RO
' 3

SoOTH D (SHEw) !/ CIE /
Drawing ref Calc by Date Check by | Date
N oo
Ref Calculations Output
| i |
LAWWE LOAD GRSy — GENQING. IR
= 280~ \ o~
Resme—ad \Dods == VWA LD % WAL
X = SO % van
Ry X \Decte, Y DA
L WA IR X UIE-VEE TN
Condbina, TRAWREAR Me ¢ 3™ U
Conadas A G
<= \‘\\'-\k._ \-\W\
\-\\,\n
= ATV ~ TIso
E XN
= 0V
R‘\‘)S\\" Qc:{)cu;db = CJ(‘DqQ - Te

Al dar SN

N o T A ¥ 1R
RN
= O -\ vy

. Copadim vy Geo-p \TE ‘e




WSAL .042 Rev ¥ Dec. 89

L ATKINS Project

B ANTEAINEXS — CowntneT

-Job ref
A ERFOND

Part of structure Calcshestno rev
TouTr RS (S /1 Ciq9 /
Drawing ref Calc by Date Check by | Date
MRS
Calculations Output
P b
LAVE oA SCARRCATT — SR ‘

Vasmeex \mewhy
N T \OE Ve

RS manan T \omdhd 4+ A DL & B
N TR M v

Rl ~eant \medy *+ TAL
W 7Y v

Qs TRANTEAR, , N WAk = ISR A L RPN

CARRACATD s LS LD M




&>
=T o SERS

TV \oel\NG

2D



Project Job ref
CCt ARLESIMENTS —wtaesx Y [Ad tevR

—

Part of structure Calcsheetno rev

VDuIT M O (usoy /1 ¢2] 1

Drawing ref Caic by Date Check by | Date
Ref Caleulations Output

WSAL-042 Rev 1 Dec. 89

CRST \toes RESFE < F Ay,
Conday o R .

LA Gy
&SF
———
A ,r
oo VoL
= Posapax
Ko Uy € i
’l "

I /1

A 5= ~] L
LY AM

W

rd - Y
i0

l, N .

—— cayt o~ -
\ -~
BY-%4 \
LS ;5
/1 11 Il
(ST EY

Cnlk OO eRearN

ARa | A= (D.our e CIBT) + (DSLAD o4) 4 (O okd x © 10%)
(V3141 Y0 ¥ 4 A vos) kw2
= =Sy xR

Siv = L-«7+-33>s\°‘3 R




i

}

VMSAI -N47 Rev 1 Ner AG

A O DX g

M% éadt_ STCHRN
Q2 O Wweala

Sa¥ T G Ve

Coecses &\

A T O-%0ss » 0L =0 TeS
F\\_f O'QX\ '—-L
Ay = O SUXO-\x = O oo™

Toktah avea A= (- X0 T PN, TR N
T wtad ﬁ_‘\.

Q™ O S aw1ny
= \Q‘b \A/Q\-\

S B O
\ P VoW

w9

[shacia

w = O-ux O-Sbost x23
=N D v~

%R" = \S‘G\:G{S Ol -Clucb _s\\r(&o.;_é

= \ox \'ox V2 . XSey Vo
~ND v —

h

[~ Afkins o oo
ECc ASSEAMMENSTy —londvaneT 3 ANUOATYSIRD
Part of structure Calcsheetno ~ rev
SOWTH GD (CmE) 1L
Drawing ref Calc by Date Check by | Date
\att\og
Calculations Cutput
SN ® T B eaQua



1o b

WSAL (42 Hey

Project Job ref
Eo ANTEIMNEATE = G XOALT AANTR G
Part of structure Calc sheetno  rev
SovTe MY (Er S 125 ¢

Drawing ref Calc by Date

- s\t ao

Check by | Date

Ref Calculations Output
- L O I ]
Reomoex | | | o
o 4.—-@«\, 2 L\~ L D€YX U
e Nt - -
. SKA e K’F&.‘G] GK
= o X\ ox\e
I L AV W
N \..130--!...;3
O\ c.g-ﬁc-u.ke.rr—-\ Wy VOO XI0D e
| R U SN ' iy
= o A QdeaA WL
A5y 'f\'\_“?; > = L] !
= \O\}
\ v
S
X Ay
o ) D
7oAy S\ Lo
S ‘z, -5 xv_ = \x \\\-a
TS Ry T . f
. — . =D , , -
G B\ °%e of \ask \oamt o o Lad &g Womn |
C\NSXema Y R
. &kxokﬂ\)’_)\v\\;} xAE k\me-w_bs&sc_:gsv;f e
— > ?’O N v . I e
_ N - e JL L] _
Sk = K&‘Se; U S S
= Ve xhax o . S ——
= YO -\
S omNa
Gz O 8% :w\?\ L L
- L§ \-\'M _




—-.

—

. ATkins| e

T OMNENEAID — (aaSTomg

Job ref
A YNYR WD

Part of structure

Sovtn b (LCrtucy

Calc sheetno  rev

1 02/

Drawing ref

Calc by Date
Ye\las

Check by | Date

Ref Calculations Qutput
o B _ * ! I
]l S rT eSS SIS S N -
o™ \VORVE =AU e o e
- w LY b - e
oS ete R I
S - O™ -aw'\;%\
= LY v
D v TEUESy Ok
L JRTR-N G S P T 8
- ‘stkﬂ
Gax e
Q=T e b OxF2)
i P N -
S =W O
-\ D WXL X 'L::-}
= 15 A vna
_ SR (S e T
I ) - 4 o F T T
e L T 1 . -
_ ' 1 i ! 1
. _ N | ! i 1 ‘
- ot T PR B '
- — — U, _— A ! i | .



WSAL 042 Rev 1 Dec 89

. ATkins i

. AL G — o™ %

Part of structure

Calc sheetno _ rev
SO ( eHEud) 1 (25

DA NG OUWTe T

Qa..;t B -Ta }9%

Min = WY = 3ogx Funt

Voo mek arcia

Hnw, = \A&\ = b'\\ * 3 L‘DL"
) ?
T e\ B W

Cagu'c.\o. Q\\
Y poe, T WAL N0y XL

© €
=} Swam—

Casape

Y™ e, T \J&ng o U xF oLt
¥ ¥
= WO A vy

l



pRev

2 ATKInS | Project

= (o WTRRLT )

Job ref

Part of structure Calc sheestno  rav
SO R (B Nor%
Drawing ref Calc by Date Check by | Date
- IR
Ref Calcuiations Output
| o o
EcD I N
O -\ vz )
O R, ROV
=TS PUR { TA ey
R A A e
N Aty - 1.13 TRag )
T aa Ty ey i

R, (22 ax6A50) x (0L x 3 o) 4+ (A0 L x Lol

- o
= \db-\ ¥ g T & &\ @
3 wor
i ‘.b\'q‘ \—-—'

= T8 G ~ A= "

= T ovaa

Camdes ~a N0 AN

TS Lo

Rasmao * €
Y = SR 4+ \CR-w
= u\" ‘ \ﬁ-‘;—._,

M= oV B x33) —(3 % D)~ (b1 1k © Sonv n© 1Y)

[t

!



WSAL-042 Rev 1 Dec. 89

Ins Project. - |
Bra ASEssnEnst s~ tamvanar 1

Job ref
AN NI 0y

Part of structure
TOWTH R (n®a

Calcsheetno rev

127 7

Drawing ref Calc by Date

Checkby | Date

Calculations

Qutput

N BN |
CSNEARL 6u\‘§ tf_il | * B

CCJS‘\ oA %

Nomw * =% = Al 3 us
. T
= A3 Suo

Ve o he, oF i,

Nrme = WX = 0o\ X ™ ot
i KN

= WL e

Co Atyale A\

N 32X = 03 x3Aam
g T

—_ VP

Lt

B




b3

2 Rev

CATkins Pt o
CLL BASESATMGTSy —DO=YAL AL ARV &)
Part of structure Calc sheet no,  rev
o L D E ) 1 28 1
Drawing ref Calc by Date Check by | Date
wlow
Ref Calcuiations Qutput
N A
BCD
HO-\ V-
/ /"LE'H\-—a P SV
— —
e A JAASY
- NNy .
own W T

Wpmm = L0 Ame 2a8) #(204xS S0 4 (103 X -G
T wou
= B3 @ F AL ALY
Fwo
= AL s

ng\ e OAN

Pos mea \Dcedy
Vo VAT Ul r DL YW P Yoo
T \VN\ S v

N T AV o 4_ve

SR SBAN « Y L WY




WSAL-042 Rev 1 Dec. 89

ins Project

Ref

Job ref
B0l AMTERMENSTS ~ LonvaneT 3 ARl
Part of structure Calc sheet no  rev
Sowmn D ( SriSaw) & 7
Drawing ref Calc Date Check by | Date
.
Calculations Qutput

RENSOING QUEMSTANCE,

Lo
s ‘[ i
] T
S
I I
LS jLL ]

AS=a , A T (Coufx0 3P (0. TLx0 ok + { 0-oue XD %)
TUXAUW § 12 2+ T owot) o3
T WSy XD Y

Tiad ovend
(R xo caf) & (Lo X 0-308) + (A ot X T TTH)
= WSS
g = ONSEA~
T~ Xy ~
I. :Y_ DA?SXQ-_Q;_.‘_-&L‘S') i k\'ﬁ-‘bﬁ"\o"s) x O usg{l

O om %0 513 . -1y % O g\ﬂx‘x
+1C R=) ¥ Qeaxs™)
~
: I & (R wosxe) % 0 At ]
*(kbmxa‘;:‘x’)} ( )
=L°\‘="§ A A TN TR *Xo— e

= T SO\ X" > AN
= L SO\ KXo N

t



17 Rev

0B) Oe oxaate SF Q) ~L3 A 0IR E g
L N TR 2k U U U T )
LR - TR S VA,

WY —BVY AWK
= ~TVY 4y T (36
R S R A N

i L—“"‘I‘\""s 'C\_': 3 TSNP,
Pnotretha. Mok ro ~at \s

Xt ) as = T = BT ¥y w50 XioT©
~ s

- 1313;‘,‘,__

LTS aR Sy (RSNRRAR whaa \Lmaxed ‘o
Compreaside Shweng & e \auar o

RO TG E S e e R

C ATkins | P oo
T ASSENNEASTS —(owTaACT 3 AAAZIR IO
Part of structure Calc sheetno  rev
SOWTH an (HEoc) T - N
Drawing ref Caic Daie Check by | Date
va[Lioe
Ref Calculations Output
\..-\'H.\‘Q\"'\\ gg;mpre.hiﬂ Ak
AL = \Sh R\~
./.T’\I—o’. = Cj‘,_r -~ \{HXFL'SQM“ X\b‘b
~ B8
= oA L 2~
Hovaser (oaider Tas WX oA &
Qes memads mare—X) P oudvrey o
= .S\ P
Ll w \W—ed to Sa \aser of
;\Q\(‘l @ :\_ = &Y o~



Project Job ref
oo PASLESIEISAATS  —lowtndwT 31 Al 1grYRr |y

Part of structure Cacshestno rev
DO D (CHESC) NI
Drawing ref Calc by Date Check by | Date
B \civice
Ref Calcuiations Output

WESAL -042 Rev 1 Lec b4

e = “orai~t

IX Ve, TERLT T Nex Asovxs xweTh
~ %3

Moueses comtidas W o~ & “

Pomemad mo ey Preduca o yheeM o+
o = MOHM = T8 L™ x LS®
""f" TI0\ xa
T o § N~

'C\_ S \\~~\w b“‘ﬂ.w 34’.
v (@ L0 = \d N

W) O grasrer of O\ lwb - 0wy
Tlee =D W (68 )
AL AN~

WM\ o~ ol a
=\ O Tl e T)
= =0 St N\ Mt

i

W sy BTN

Puooate \ioa roma S
vL\N = :\.: =\UAXNTL SO\ X X\a“"
~ ~I¥
= \LS Ova-—

o mprEMRQ el s Vol \adter ok !

\\\ A it S SR, G, [ DAL P

NS R SN U SRR F
= ONRT U e




L Afkins| Prct o
. PELERM ErtS ~ ConiTheT 2 A ZYRLRD
Part of structure Cakc sheetno rev
SouTH 1 (e 1321/
Drawing ref Calc by Date Check by | Date
B | \o\vioe
Calculations Outpurt

;M2ﬂo

i l N b

Cired Veoadine Ceaitoda SRR

Qendum ceanke~a Mo 2 R S TAVURN
mivad Ty SN e

l




WSAL-042 Rev 1 Dec 8Y

' £ Job ref
TC ASSESME ST ~corivnes MR
Part of structure Calc shest no _ rev
SO (L (G /(33 1
Drawing ref Cmﬂ Date Checkby [ Date
Wiloo
Ret Calculations 'Oum

TNREAQL LSS SThaaCE

@\/\.')m = \'k"c"'Q\"""r:h
SN e AL

T el x o X G XD 2
= NWLL vy

ARAAims~sd Nk oo~ § \Mak
CV\_ S ey - O'\&.“‘*

Rws

o

T b= O \l(u.r~3
A Y- N
* U g = Oy D4 oxeP
“d w L\eo

T - g
= 11'\|‘—\‘—\x

LMS T e, ® Vwee £ A walaa
ad

SoNNGsl € WLk Sexe xus D
€ 3L va

S\ass TendGea. VS T \alwer of
Q) N F WL e

\\\\ Q) = YWD 4 SAN.
= LAP Lhwa

T aad s.e.g e wWentq,

Saems vrawEal, Ny = 97 e

't



aa

-

RS

)”42 He

. ATKInS o

ECo. AOSAEIN GO = CondNOT )

Job ref
PA ATV 6D

Part of structure
SO R | Ot

Cakcsheetno rev
1 C% /

Drawing ref Calc by Date
o e

Check by | Date

Ref Calculations Output
I RN NN RN R
o [ R ]
S __L.\_\)g.;\.c&ﬁ_s_gg_ss T R DRSS
CE N | ! J ' ! . ! ' i i
I N l i ! ; e
. Rermane® Ay ‘ _ ~
B - WL .5 I VY - —
T Qe Ammmy ¥ &L - N )
Y ® CAT B Madem e -
J Fedy WOk
Comyhar V3T \)@heie,
VLo O v > B3 T Nma
e yd
A A
Lo\a\a _\avy
\AC M\ - SN -
Gu,“*b - Y AT
= bwo v
S T
GSSewa ]
G et B\
- St = 2o o
N B T N e T R
I > S .
N T N A ANy
e 10 0 N
= A Ny
\-\M—’;. (V2% 3 Aoy — (e D) ~(6d 1> 0 e O-UAD
I U RN N




“y

WAL Q4% Fers 1 L

/s ATKINS Pomst oo
CRL AWNEDINEANT =~ CanXOAT ~  [Ad ¥33 10y
Part of structure Calc sheet no  rev
Do bty (L CHE ey ¢3S
Drawing ref Calc by Date Check by { Date
 HISES
Ref Calculations Qutput
NN
! ] ! I I : ‘ '
S f | : . e -
I SRR B I B L
U D T3§S~§'\,\_“i < ‘\_\_\.«-&t:,, R -
| Comseas WWE NVerviow, T
T e - o — ——— —— - _B;H;-—?—““ e oot - o c ToTTT T
- T TR oot TSy
I_LI [ | 1 .
U A _ _ A o
P L /\m A <z
o U <1 T WAl
™~ ’-Q*\"ﬁow‘*: 3 0ot1) oW Ty & (U wa -
F el
= WO e\
Miwe = (3 'y a3 ) (U wwo warry e ) - (SQ-LW-NS ~ 2 TEY)
— A\WO S T UnN-e =R\
e \3“" H~
™ = L1 r YT
= AL S eam B % M
CeReciy w VG Lanel AGCEAOTANTP,.
AN



pea "‘29&1 r e "9

f

[ ATKinS o

Job ref
Et. AMERNERNS — CawltiaeT 3 AN R ()
Part of structure Calc sheetno  rev
WA WTH WD (S 1 &/
Drawing ref Calc Date Check by | Date
wWluoo
Calculations Output

LANE Loald Neac\Tg -~ ST

?QS!'M-\\ \© ash)
AN DN O v,

N T LA

Seey AT Ve 2 QRR V.

Nor < N ik

r_c_eag..\'b <= et

CARACAY o 1\ ok, \asatiell ACOD &I B,
Lt L . ) AN




ROLLED (E=C TSowwts

CIWARY LA NG

31



e

__...._--_—_.-..____..__-..._..___.-_---_-—-—.....___..-_—_--.-.--__‘-_-___..___--__-_..____

Ref Size Approximate Metric Equivalent Thickness
No. b x B Mass/ft D x 8 Mass/m Web Flange
ins lbs mm kg ins

NBSB 1 3 x1,50 q 76x18 6 0.16 0,25
NBSB 2 L x1.75 5 102x44 7 0.17 0.24
NBSHB 1 4 X3 10 102x76 15 0.24 0.35
NBSB 3 4.50x2 7 114x51 10 0.19 0.32
NBSB 4 5 x2.50 9 127x64 13 0.20 0.35
NBSHB 2 5 x4.50 20 127x114 Jo 6.29 0.,5)
NBSB 5 6 x3 12 152x78 18 0.23 0.38
NRSHB 1 6 x5 25 152x127 37 0.33 0,56
NBSB 6 7 x3.50 15 178x89 22 0,25 0.40
NBSB 7 B x4 18 203x102 37 0.28 0.40
NBSHB ¢ 8 x6 35 203x152 52 0.35 0.,6%
NBSB 8 9 x4 21 229x102 3 0.30 0.456
NBSHB 5 9 x? 50 229x178 74 0.40 0.83
NBSB 9 10 x4 .50 25 254x114 37 0.30 0.51
NBSHB 6 10 x6 40 254x)52 60 0.36 0.71
NBSHB 7 10 xB8 55 254x203 82 0.4¢ 0.78
NBSB 10 12 x5 30 305x127 45 0.33 0.51
NBSHB § 12 x§ 65 305x203 97 0.43 0,90
NBSB 11 13 x5 35 33ox127 52 0.35 0.60
NBSB 12 14 x5.50 40 356x140 60 0.37 0,83
NBSHB 9 14 %8 70 356x203 104 0.46 0.92
NBSB 13 15 X6 45 381lx152 67 0.38 0.66
NBSB 14 16 x6 50 406x152 74 0.40 0,73
NBSHB 10 16 x8 75 406x203 112 0.48 0.94
NBSB 15 18 x6 55 457x152 82 0.42 0.76
NBSHB 11 18 xB 80 457x203 119 0.50 0,95
NBSB 16 20 x6,50 65 508x165 97 0.45 0.82
NBSB 17 22 x7 75 559x178 112 0.50 0.83
NBSB 18 24 x7.50 g0 610x191 140 0.52 0.98

T T T R e e e o m e e e S E e s o - o v . b = .

R A e el e e R S e S el e e e e ek e e e g e

e
et
e
——

__-___-__....---..._--___--—--_..-_---....__-...----—--.-.----.--.-

_..--_...___..__---_-_......_....__--a_..__---_---—-——----4-----—

Area Mom. of Inert. Rad. of Gyr. Sec. Mod,
X - X Y - Y X - X Y - Y X - XY =¥
ins? ins4 ing ins3
.18 1.66 0.13 1.19 0.33 1.11 0.17
1.47 l.66 0.19 1.s8 0.136 1.83 0.21
2.94 7.719 1.33 1.63 0.67 .89 0,88
2.06 6.65 0.38 1.80 0.4) 2,96 0.38
2.65% 10.9 0.79 2.03 0.55 4.36 0.63
5.88 25,0 6.59 2,06 1.06 10.0 2.91]
3.5 21,0 1.46 2.44 0.64 7.00 0,97
7.35 45,2 9.88 2,48 1.16 15.1 3.9%
4,42 35.9 2.41 2.85 0.74 10.13 1.38
5,30 55.9 3.531 31.24 0.81 13.9 1.75
10.130 115.1 19.54 3.34 1.38 28.8 6.51
6,18 81.1 4.15 1.62 0.82 18,0 2.07
14,71 208.1 10.17 3.76 1.65 46,25 11.48
7.35 122.,3 6.49 4.08 0.94 24,47 2.88
11.77 204.8 21.76 4.17 1.36 40,96 7.2%
16.18 288.7 54,74 4,22 1.84 57.74 113,69
B.812 206.9 8.77 4.84 1.00 J4.49% 3.51
19.12 487.8 65.18 5.0S% 1,85 B1.30 16.30
190.30 283.5 10.80 5.25 1,013 43,62 4.1313
11.77 377.1 14.80 5.66 l.12 53.87 5.3
20.59 705.6 66.70 5.85 1.80 100.80 16,70
13.24 491.9 19.90 6.10 1,23 65.59 6.62
14.71 618,1 22.50 6.49 1.24 77.26 7.49
22.06 973.9 68,30 6,64 1.76 121.70 17.10
16.18 841.8 23.60 7.21 1.21 93.53 7.88
23.53 1292.0 69.40 7.4) 1,72 143.60 17.40
19,12 1226.0 32.60 8,01 1,31 122,60 10,00
22.06 1677.0 41.10 8.72 1.36 152.40 11,70
26.47 2443.0 60.40 9.61 1.51 203.60 16.10

e e R bk L

__..-__--_-._—..—---—-_--_..___--__4...-------------_-.---.._..

__--*.._-----_..-.-___-..__._---__-..-----—-.—--—--—-_. --------------------------------------------------------- .
Reference Size Approx. Metric Equivalent Thickness Area Mom., of Int. Rad. of Gyr. Sec. Mod,
No. D x B Mass/ft D x 8 Mass/m Web Flange X =X Y «Y X=X ¥ -Y X XY ~Y
, 4 nd Ibs mm kg ins ins2 insy Ins ins3
BSB 140 < 24%7.50 95 610x191 141 0.57 1.01 27,94 2533, 62,5 9,52 1.50__2)1.1 16,7 .
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TABLE NO. 3.26 PROPERTIES OF EQUAL ANGLES TO BS4 PART I 1962

IMPERIAL UNITS See separate page for notes ' L__
besignation Mass/ft Metric Equivalent Area Centte of Moment of Inertia Radius of Gyration Section Modulus
Size Nom. Size Th., Mass/m Gravity X = X Y- YU -0 V-VX-XY=-YU-UV-~-V X- X Y'- Y
A x 8 Th. A x B Cx Cy minimum
ins ins 1bs mm-  mm kg ins2 ins ins ins4 ins ' ins3
g x8 1 51.0 203x203 25.3 76 15.01 2.36 2.36 B8.56 8B.56 140.42 36.69 2.43 2.43 3,05 1.6 15.69 15.69
0.87 45,0 203x203 22.1 67 13.24 2.31 2.31 79.15 79.15 125.71 32.59 2.45 2.45 3.08 1,57 13.91 13.91
0.75 18.9 203x203 19.0 58 11.44 2.26 2.26 69,30 69,30 110.19 28.41 2,46 2.46 3.l10 1,58 12,08 12,08
0.62 32,7 203x203 15.8 49 9 61 2.21 2.21 58.99 58,99 91.86 24,12 2.48 2,48 3,12 1,58 10.20 10,20
& x 6 0.87 33.1 152x152 22.2 49 9.74 1.81 1.81 31.73 31.73 50,18 13.28 1.81 1.81 2,27 1.17 7.58 7.58
0.75 28.7 152x152 19.0 43 8,44 1.77 1.77 27,96 27.96 44,34 11.59 1.82 1.82 2.29 1.17 6.60 6.60
0.62 24,2 152x152 15.8 36 7.12 1.72 1.72 24.00 24.00 38.12 9.87 1.84 1.84 2,31 1.18 5.61 5.61
0.50 19.5 152x152 12.6 29 .74 1.67 1.67 19,68 19.68 31.29 B8.06 1.85 1.85 2,34 1.18 41.54 4.54
0.37 14.8 152x152 9.4 22 4.35 1.62 1.62 15.15 15.15 24,10 6.20 1,87 1.87 2,35 1.19 31.46 3.46
5 x5 0.75 23.6 127x127 19,0 35 .94 1.52 1.52 15.63 15.63 24.71 6.56 1.0 1.50 1.89 0,97 §.49 4,49
0.62 19.9 127x127 15.8 30 .86 1.47 1.47 13.45 13.45 21.32 5.57 1.52 1.52 1,91 0,98 3,81 3.81
0.50 16.1 127x127 12,6 24 4.74 1.42 1.42 11,10 11,10 17.64 4.56 1.53 1.53 1.93 0.98 31.10 3.10
0.37 12.3 127x127 9.5 18 3.61 1.37 1.37 8.63 8.63 13.73 3.53 1.55 1.55 1.95 0.99 2.38 2,38
4 %4 0.75 18.5 102x102 19.0 28 S.44 1.27 1.27 7.61 7.61 11.95 3.27 1.18 1.18 1.48 0.277 2.78 2,78
0.62 15.7 102x102 15.9 23 4.62 1.22 1.22 6,60 6,60 10,42 2.78 1,20 1.20 1.50 0.78 2.37 2,37
0.50 12.7 102x102 12.6 1% 1,73 1.17 1.17 5.47 5.47 g,68 2,27 1.21 1.21 1,52 0.78 1.94 1.94
0.37 9.7 102x102 9.5 14 2,85 1.13 1.13 4,28 4.28 5,80 1.76 1,22 1,22 1.54 0.78 1.49 1,49
IS J;SOxJ.SQ 0.62 13.5 89x B9 15.8 20 3,97 1.09 1.09 4.27 4.27 6.72 1.82 1,04 1.04 1,30 0.68 1.17 1.77
~ 0.50 11.0 89x 89 12.6 16 3.23 1.05 1.05 3.57 3.57  5.65 1.49 1,05 1.05 1, 32".0.684“ 1.46 1,46
031 ¥4 89x 89 9.4 13f 2.47 1.00 1.00 2.80 2.80¢ 4.44 1.15 1,06 1.06 a4 0,68 0 1,12 1.12¢
0.2 57% g9x 89 6.3 9 1.68 0.95 0.95 1.95 1.95 3.0y 0.80 1.08 1.08 1,36 0.69 .0.76 0.76
3 %3 0.50 9.3 76x 76 12.6 14 2.73 0.92 0.92 2,17 2.17 1,43 0.92 0.8% 0.89 1.12 0,58 1.05 1.05
0.317 7.1 76x 76 9.4 11 2,09 0,88 0.88 1.71 1.71 2.71 0,71 0.90 ©0.%50 1l.14 0.58 0.80 0,80
0.25 4.8 76x 76 6.2 7 1.41 0.83 0,83 1.19 1.19 1.89 0.49 0,92 0.%2 1l.16 0.59 0.55% 0.55
2.50x2.50 0.50 7.6 64x 64 12.5 11 2.23 0,80 0.80 1.21 1.21 1.90 0.52 0.74 0,74 0.92 0.48 0.71 0.71
0.37 5.9 64x 64 9.5 9 1.73 0.76 0.76 0,97 0.97 1.54 0.4 0.75 0.75 0.94 0.4%5 0.56 0.56
0.25 4.0 64x 64 6.2 6 1.18 0.71 0.71 0.69 0.69 1.09 0.28 0.76 0.76 0,96 0,49 0.38 0.38
2.25%x2.25 0.17 5.2 57« 57 9.2 ] 1.53 0.69 0.69 0,69 0,69 1.08 0.29 0.67 0.67 0.84 0.44 0.44 0.44
0.25 1.6 57x 57 6.1 5 1,06 0.65 0.65 0.49 0.49 0.76 0.20 0,68 0.68 0.86 0.44 0.31 0.31
2 x2 0.37 1.6 51x S1 9.4 7 1.35 0.63 0.63 0.47 0.47 0.74 0.20 0.59 0.59 0.74 0.39 0.34 0.4
0.25 i,2 51x 51 6.3 5 0.94 0.59 0.59 0.34 0.34 0.54 0.14 0.60 0.60 0.76 0.38 0.24 0.24
1.75x1.75 0,31 3.4 44x 44 1.9 5 1.00 0.55 0.55 0.27 0.27 0.42 0.l11 06.52 0.52 0.65 0.34 0.22 0.22
0.18 2.1 44x 44 4.7 3 0.62 0.50 0.50 0.17 0.17 0.28 0.07 ©0.53 0,53 0,67 0.34 0.14 0.14
1.50x1.50 0.2} 2.85 38x 38 7.9 4 0.84 0.48 0.48 0.16 0,16 0.25 0.07 ©0.44 0.44 0.55 0.29 0.16 0.16
0,18 1.8 18x 38 4.7 3 0.53 0,44 0.44 0,11 0.1l p.17 0.04 0.45 0,45 0.57 0.29 0.10 0.0
1.25x1.2% .25 1.9 32x 32 6.1 3 0.56 0.40 0.40 0.07 0.07 ¢.12 0.03 0,37 0.37 0.46 0,24 0.09 0.09
0.12 1.0 3zx 32 3.1 2 0.29 0,35 0.35 0.04 0.04 0.07 0,02 0.38 0,38 0.47 0.24 0.05 0.05
1 xl 0.25 1.5 25x% 25 6.4 2 0.44 0.34 0.34 0.04 0.04 0.06 0,02 0,29 0.29 0,36 0.19 0.05 0.05
0.12 048 25x 25 3,2 - 1 0.24 0,29 0.29 0,02 0,02 0.03 0.01L 0.30 0.30 0,37 0.1% 0.03 0.03
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263,429 bt

Al

63b
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Span 1265 mm Rise 387 mm
Depth of £ill 413 mm Depth of surfacing 100 mm
Ring depth 230 mm Ring depth factor 1
Position of backing 0 Depth of mortar loss 0 mm
Fill density 23 kN/m*3 Masonry density 21 kN/m™3
Surfacing density 23 kN/m*3
Phi for fill 30 deg Masonry strength 2.3 N/mm"2
Load Single Axle:11.5t at 100
Lane width 1452mm
Required ring depth 146 mm Geometric F.0.8 1.58
H Left 42 kN/m H Right 80 kN/m
V Left 176 kN/m v Right 58 kN/m
Comp. zone at hinge 2 39 mm Factor on pass. press. .1
Hinges
1 AT 1 2 AT 8 3 AT 16 4 AT 21

Param(mn) . segment
Vertical Horizontal Vertical Horizontal Additional

Live Load Live Load Pass Press

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

Weight Dead Load Deadload

-9.6
-14.
-17
-19.
-21.
-23.
-22.
-21.
-18.
0 -l4.
o] -10.
-6.4 -
-3.2 -.
-1.1 -.
-.1
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Rail Property Ltd
ECC Bridge Assessment Contract No. 3

Rail Property Bridge No. AEB/2117 Structure: South Road Bridge
ECC Bridge No. 1020 Date: May-2000
APPENDIX C
APPROVAL IN PRINCIPLE
AND

INSPECTION FOR ASSESSMENT

B1204/1020.ASSESS






