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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

1 EXECUTIVE SUMMARY

Caneparo Associates have commissioned Arcadis to undertake an inspection for assessment and
assessment for the Riverhill Estate Access Bridge. The bridge carries vehicular and pedestrian traffic over
the Hogsmill River.

The inspection for assessment was carried out on the 14 October 2020 by Sebastian Springer and Avishek
Pal.

The inspection noted varying degrees of general spalling, mortar loss and parapet damage. Furthermore,
there are areas of vegetation growth adjacent to the abutments and cracks have been observed at the arch
springing. The main defects were signs of settlement behind the south abutment and damage/deterioration
to the parapets.

The structure is in a fair condition but in need of maintenance. The structure would also benefit from a general
review of its maintenance regime, this is outside of the scope of this document.

There is no evidence of any structural record or as-built drawings which exist for the structure, therefore
information from the visual inspection, prior inspections and engineering judgement have been used to
determine any missing parameters and any assumptions have been stated. No destructive testing or material
testing have been commissioned for this assessment. The assessment check is CAT Il as per DMRB CG300
and has been undertaken by an independent team within Arcadis.

The assessment was carried out in accordance with DMRB CS 454 using the ARCHIE-M arch analysis
software. The Assessment Live Load (ALL) capacity was found to be 40T.

The parapets do not comply with modern standards. A safety audit is recommended.

Key Recommendations:

e Repair the cracks to the arch springing and spandrel wall.

e Resurface the road where there is cracking and settlement (note the surfacing level should not be
increased.

* Monitor the bridge for ongoing signs of settlement behind the abutments.

e Undertake a risk assessment to determine the level of restraint required for the parapets.

e Repair/replace the parapet following the recommendations of the risk assessment.

e Repair minor spalling to the concrete as required.

e Remove corrosion and paint the service duct brackets.

e Remove vegetation from the spandrels and river training walls and repair/repoint as required.
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

2 INTRODUCTION

The inspection for assessment was carried out on the 14t October 2020 by Sebastian Springer and Avishek
Pal.

The weather was moderate with a shade temperature of 12°C.

The 1997 and 2005 Principal Inspections, 1994 AIP for Assessment and Strength Assessment report were
available for reference. The 1994 assessment reported a capacity of 40T ALL + 45 HB.

Hogsmill Brook was subject to normal flow conditions and all visible parts of the bridge could be inspected.

3 DESCRIPTION OF STRUCTURE

Bridge Name Riverhill Estate Access Bridge
Bridge No. C/028

Grid Reference E520865, N165485

Weight restriction None

signs

Access Accessed from B284 Old Malden Lane
Location Residential access

Skew 0°

The structure comprises a single span reinforced concrete arch with a clear span of 9.20m which is
continuous with reinforced concrete abutments. There are river training walls of stone and concrete at both
ends of the structure. Brick and masonry parapets and architectural wrought iron railings protect the public
from the open water course. The height of the crown above the arches is approximately 1.0m. The barrel
thickness is 0.29m at the crown and varies at the arch springing positions. The date of construction of the
bridge is not known

The depth of fill above the arches appears to be approximately 0.34m. The overall width of the bridge is
5.24m.

The remaining design life of the structure is unknown.
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Figure 2 Elevation view
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

4 DISCUSSION OF BRIDGE CONDITION

4.1 Superstructure
411 Arch

The reinforced concrete arch is in fair condition. Noticeable cracking has been observed to the concrete
behind the arch springing at the south abutment (figure 9). This was noted at the 2005 Principal Inspection
and appears to be stable, but it should be formally monitored as it may indicate potential settlement to the
fill to the south of the bridge. At the crown of the arch, there is minor staining and spalling (figure 10).

4.1.2 Spandrel Walls and Parapets

The spandrel walls are generally poor condition, with extensive vegetation growth (figure 8 and 12). The
crack observed to the arch at south abutment continues through the spandrel at the south east end (figure
9). The masonry parapets are in poor condition with dense vegetation growth. They have exhibited
cracking of varying degrees. Some portions of the masonry parapets are longitudinally displaced from their
original position. There are steel railings at the central portion of the structure connected with the masonry
parapet. The railings are mostly in a fair condition however the collapse of an adjoining masonry parapet
portion on the western end may have affected the structural stability of the railing at that position (figure 7).

4.1.3 Carriageway Surfacing

There are signs of settlement in the carriageway to the south of the south abutment, which is consistent
with cracking observed behind the arch springing (figure 13). The carriageway should be resurfaced and
monitored.

4.2 Substructure

4.2.1 Foundations

The foundations were not visible during the inspection. There are signs of settlement behind the south
abutment as described in section 4.1 above.

4.2.2 Abutments

The abutments appeared to be in good condition. Drainage through the abutments appeared to be
functioning (figure 10).

4.3 Other Elements
4.3.1 Approach/River Training Walls

The river training wall were generally overgrown with vegetation but appeared to be stable and in a fair
condition (figures 3, 8 and 10).

4.3.2 River Invert

The depth of water did not allow for a visual inspection of the invert, but no obvious signs of silting or other
defects were noted.

4.3.3 Services

There are a number of service ducts attached to both elevations. The brackets holding the ducts are
corroding (figures 11 and 12).
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

5 ASSESSMENT

Following agreement of the Approval in Principle (AIP), 10044965-ARC-XX-XX-RP-CB-001, Arcadis carried
out an assessment of Riverhill Estate Access Bridge for single, double and triple axles as per guidance in
Table 7.3.1a of CS 454 for current AW vehicles up to 40/44 tonnes gross vehicle weight.

The condition of structure has been based on the Inspection for Assessment. Although a number of
defects were observed, these are not deemed to currently impact the load capacity of the bridge. In
particular it should be noted that the crack observed at the south abutment is in a position that will not
impact the load path of the arch. As a result, a condition factor of 1.0 was used for the assessment of the
superstructure.

The bridge was found to be capable of sustaining loads from single, double and triple axles given in Table
7.3.1a of CS 454 for current AW vehicles up to 40/44 tonnes gross vehicle weight. The Assessment rating
of the structure is 40T ALL. A copy of the Assessment and CATII Assessment Check certificate can be
found in Appendix E.

5.1 Assessment Criteria

5.1.1 Superstructure
The bridge was assessed for single, double and triple axles given in Table 7.3.1a of CS 454 up to 40/44
tonnes gross vehicle weight. The structure has been assessed using Archie-M software.

Archie-M software is based on the mechanism method and uses basic assumptions for the plastic analysis
method. The analysis produces a thrust line along the arch. If the line of thrust remains within the arch cross
section at all points, this demonstrates that a collapse mechanism is unlikely to form.

Following loads have been applied in the Archie M model
o Self-weight of arch barrel
e Superimposed dead loads (fill and surfacing)

e Single, double and triple axle loading as per Table 7.3.1a of CS 454. The nominal values of the axle
weights have been determined by multiplying the axle weight by appropriate factors. The lift off condition
of axles has been considered for this assessment.

Longitudinal traction loads were not considered as part of this assessment.

5.1.2 Substructure

The quantitative assessment of the sub-structure was not part of the scope of these works. There is no
sign of distress to the abutments and are deemed satisfactory on a qualitative basis.

5.1.3 Material Properties
The material unit weights used are as follows:

e Concrete — 2400 kg/m3
e Surfacing — 2300 kg/m3
e Fill - 1800 kg/m?3
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

5.1.5 Assumptions

The following assumptions have been made for the use of Archie-M software on a concrete arch, which are
deemed to be conservative:

The concrete has zero tensile strength

The compression is limited to capacity of concrete and no tensile stresses are allowed on the
concrete surface. Any tension on the surface of the barrel to be evaluated manually.

Rebar present in the Reinforced Concrete sections provides sagging/hogging moment capacity,
therefore formation of plastic hinge may not be at the same location as a corresponding masonry
arch with zero tensile strength. However, in this assessment, masonry arch hinge locations have
been adopted.

The reinforcement also provides additional shear capacity which masonry does not offer. In this
assessment shear capacity has been ignored.

Due to absence of as built drawings, reinforcement details are not known. The assessment has
been carried out assuming an unreinforced concrete section.

5.2 Assessment Results
The results of the assessment demonstrate that the bridge can withstand single, double and triple axle
loading as per Table 7.3.1a of CS 454.

Two load case combinations were analysed for each type of load, factored and unfactored. The factors used
are shown in Table 2 in Appendix D.

The live loads have been positioned at the most onerous position so as to produce the most adverse effects
on the structure.

Unfactored load case combination | Factored load case combination
(refer Archie-M output for factors) | (refer Archie-M output for factors)
. Single Axle 11.5t (PASS) Single Axle 11.5t (PASS)
Single Axle
(See Figure 14,15) (See Figure 24,25)
Double Axle (>1.0m) (PASS) Double Axle (>1.0m) (PASS)
(See Figure 16,17) (See Figure 26,27)
Double Axle
Double Axle (1.3m) (PASS) Double Axle (1.3m) (PASS)
(See Figure 18,19) (See Figure 28,29)
Triple Axle(<2.6m) (PASS) Triple Axle(<2.6m) (PASS)
(See Figure 20,21) (See Figure 30,31)
Triple Axle
Triple Axle(>2.6m) (PASS) Triple Axle(>2.6m) (PASS)
(See Figure 22,23) (See Figure 32,33)

Table 1 Results Summary
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

6 CONCLUSIONS

The inspection found the main load carrying elements of the structure to be in fair condition, with no defects
that are currently reducing the load carrying capacity of the bridge. There were however a number of
defects noted that will need to be monitored or addressed.

There are signs that the fill behind the south abutment has settled. Cracking to back of the arch at the
springing point, continuing up though the spandrel wall and parapet as well as cracking and dipping of the
road surfacing were all noted. These have also been noted in previous inspections, and may have been
historic after the bridge was constructed. Cracks should be repaired and then formally monitored. The
dipping of the road surface will be causing additional dynamic loading to the arch and it should be
resurfaced to eliminate this. The resurfacing should not increase the level of surfacing over the bridge as
this will in turn increase the loading on the bridge.

The parapets are in poor condition, with cracking and areas of collapse. Visual inspection suggests that
they not be providing any vehicle restraint. It is recommended that a risk assessment be undertaken into
the required level of restraint needed and that the parapets are repaired and strengthened if required.

Other general maintenance should be carried out to avoid deterioration to the structure, including
vegetation removal and corrosion protection to the service duct brackets.

The assessment concludes that the superstructure is capable of sustaining single, double and triple axle
loads for current vehicles up to 40/44 tonnes gross vehicle weight. The assessment rating of the structure is
40T ALL.

7 RECOMMENDATIONS

Overall, the structure is in fair condition. The recommendations are as follows:

¢ Repair the cracks to the arch springing and spandrel wall.

e Resurface the road where there is cracking and settlement (note the surfacing level should not be
increased.

e Monitor the bridge for ongoing signs of settlement behind the abutments.

e Undertake a risk assessment to determine the level of restraint required for the parapets.

e Repair/replace the parapet following the recommendations of the risk assessment.

e Repair minor spalling to the concrete as required.

e Remove corrosion and paint the service duct brackets.

e Remove vegetation from the spandrels and river training walls and repair/repoint as required.
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Figure 6 Longitudinal displacement of parapet on the western face, south of the bridge

4440,

4560,

B284 Old
Malden
Lane

B284 Old
Malden

Lane

0¥ESH

4440,
E‘m]’
4900, N

|




“ N

4900,

0vESH

B284 Old
Malden
Lane

4440,
4560.
4900.

g N
3
B284 Old ?

Malden
Lane
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Figure 9 Cracking at arch springing at the south abutment on the east face
- N F 4 . b ‘.’"
o A !
5 B

J
Ve

S

Figure 10 Soffit of arch on the east face showing minor spalling and staining
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s 1 \.-y 4 B el L

I sty

Figure 12 Water seepage at the arch-masonry interface, west face of the bridge

()

O¥ESH




i . MBS

Fgure 13 View of the carri

ge way,

4440,

4560,

4900,

284 Old
alden
ane

[




APPENDIX C SIGNED APPROVAL IN PRINCIPLE




Design & Consultancy
for natural and
built assets

A ARCADIS

ASSESSMENT OF RIVERHILL ESTATE
ACCESS BRIDGE

Approval in Principle

OCTOBER 2020




CONTACTS

ANDREW BRANCH
Associate Technical Director

dd +44 (0)20 3882 7248 Arcadis.
. Arcadis House
e andrew.branch@arcadis.com 34 York Way
N1 9AB
London

United Kingdom

Arcadis Consulting (UK) Limited is a private limited company registered in England & Wales (registered number 02212959). Registered Office at Arcadis
House, 34 York Way, London, N1 9AB, UK. Part of the Arcadis Group of Companies along with other entities in the UK.

Copyright © 2015 Arcadis. All rights reserved. arcadis.com



Assessment of Riverhill Estate Access Bridge
Approval in Principle

Author Avishek Pal

Checker Anastasios Karakolios

Approver Andrew Branch

Report No 10044965-ARC-XX-XX-RP-CB-0001
Date OCTOBER 2020

VERSION CONTROL

30/10/2020 First Issue

This report dated 30 October 2020 has been prepared for Caneparo Associates (the “Client”) in accordance with the
terms and conditions of appointment dated 28 October 2020 (the “Appointment”) between the Client and Arcadis
Consulting (UK) Limited (“Arcadis”) for the purposes specified in the Appointment. For avoidance of doubt, no other
person(s) may use or rely upon this report or its contents, and Arcadis accepts no responsibility for any such use or
reliance thereon by any other third party.



CONTENTS

1 HIGHWAY DETAILS ..ot s ss s s sas s s an e s
2 SITE DETALILS ...t s s ss s s aas s s as s s an e s e nan e e
3 PROPOSED STRUCTURE........coi it nssss s ss s sass s
4 ASSESSMENT CRITERIA ...t ssss s
5 STRUCTURAL ANALYSIS ...t ssss s sss s s sssss s sssnns
6 GEOTECHNICAL CONDITIONS. ...ttt s sss s sanes
7 03 5 | 0
8 DRAWINGS AND DOCUMENTS ......ooiiiiririnsnnii s snsssss s ssssssss s sssnns s
9 THE ABOVE IS SUBMITTED FOR ACCEPTANCE ........ccocciiirirnnene s

10 THE ABOVE IS REJECTED/AGREED SUBJECT TO THE AMENDMENTS AND
CONDITIONS SHOWN BELOW .......coooiiiiiinin s ssss s nssss s ssssss s s sssss e nas

APPENDICES

APPENDIX A TECHNICAL APPROVAL SCHEDULE (TAS)



Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

Name of Project: Approval in Principle for Assessment of Riverhill Estate Access Bridge
Structure Name: Riverhill Estate Access Bridge
C/028

Structure Key No:

1 HIGHWAY DETAILS
1.1 Type of highway

Over the structure Single carriageway road providing access to Riverhill Estate
properties
Under the structure Not applicable

1.2 Permitted traffic speed

Over the structure 30mph
Under the structure Not applicable
1.3 Existing restrictions

None.

2 SITE DETAILS
2.1 Obstacles crossed

The bridge crosses over the Hogsmill River.

3 PROPOSED STRUCTURE
3.1 Description of structure and design working life

Riverhill Estate Access Bridge carries vehicular and pedestrian access over the Hogsmill River. The
structure comprises a single span reinforced concrete arch with a clear span of 9.12m built onto
reinforced concrete abutments. There are river training walls of stone and concrete at both ends of
the structure. Brick and masonry parapets and architectural wrought iron railings protect the public
from the open water course.

Design working life of the structure is unknown.

3.2 Structural type

Single span reinforced concrete arch spanning onto concrete abutments
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

3.3

3.4

3.5

3.6

3.7

3.8
3.8.1

3.8.2

3.8.3

3.9

3.10

3.1

Foundation type

Foundation type is unknown

Span arrangements

The structure has a clear span of 9.12m and the overall length of the structure is 16.30m. The
structure is built square to the Hogsmill River. The arch is built continuous with the abutments.
Articulation arrangements

The arch is continuous with the abutments.

Road restraint systems requirements
Brick and masonry parapets and architectural wrought iron railings protect the public from the open

water course.

Proposals for water management

Not Applicable

Propose arrangements for future maintenance and inspection
Traffic management

Not Applicable

Access arrangements to structure.

The top of the deck is accessed by road. Access to the underside of the deck is via shallow
embankments, no special access arrangement are needed. When the water depth is shallow, access
to the underside of the deck can be undertaken using waders.

Intrusive investigations proposed

None.

Environment and sustainability

Not applicable to this assessment.

Durability - materials strengths assumed and basis of
assumptions

Factors for the assessment shall be determined in accordance with CS 454 following an inspection
for assessment.

Risks and hazards considered

Hazards and associated risks for the inspection for assessment are:

Working over or near water - drowning, leptospirosis.

Slips trips and falls - Injury

Infection (including needle prick — Hep A, Hep B, HIV etc.) - Damage to nervous / immune system.
Falls from height - Injury to any body part,

Working adjacent to live traffic — Injury / death

Working around the public — Confrontation, public injury
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

3.12 Resilience and security
Not applicable

3.13 Year of construction

Unknown.

3.14 Reason for assessment

To determine the current capacity of the bridge so that its suitability as an access route for a proposed
park and ride facility can be determined.

3.15 Part of structure to be assessed
Quantitative assessment of the structural arch.
Qualitative assessment of the abutments, spandrels, wing walls and parapets.

All structural measurements will be recorded during the inspection for assessment.

4 ASSESSMENT CRITERIA

4.1 Actions
4.1.1 Permanent actions

Fill and self-weight of arch, spandrels and parapets.

4.1.2 Snow, Wind and Thermal actions

Not applicable.

4.1.3 Loading relating to normal traffic under AW regulations and C&U regulations

Highway loading in accordance with CS 454

4.1.4 Loading relating to General Order traffic under STGO regulations
Not applicable.

4.1.5 Footway or footbridge variable actions

Not applicable, there are no footways on the bridge.

4.1.6 Actions relating to Special Order traffic, provision for exceptional abnormal
indivisible loads including location of vehicle track on deck cross-section

Not applicable.

4.1.7 Accidental actions

Not applicable.

4.1.8 Actions during construction
Not applicable.

4.1.9 Any special action not covered above

None
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

4.2 Heavy or high load route requirements and arrangements being
made to preserve the route, including any provision for future
heavy loads or future widening

Not applicable.

4.3 Minimum headroom provided

River is non navigable hence not required

4.4 Authorities consulted and any special conditions required

Records including any existing drawings and principal inspection reports were made available.

4.5 Standards and documents listed in the Technical Approval
Schedule

Refer to Appendix A.

4.6 Proposed Departures relating to departures from standards given
in4.5

None.

4.7 Proposed Departures relating to methods for dealing with aspects
not covered by standards in 4.5

None.
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

5 STRUCTURAL ANALYSIS

5.1 Methods of analysis proposed for superstructure, substructure
and foundations
The arch will be assessed using Archie-M software, which uses the mechanism method of arch
analysis.

Factors will be derived in accordance with CS 454

The current load capacity will be provided in terms of allowable vehicle loading.

5.2 Description and diagram of idealised structure to be used for
analysis.

Figures 1 and 2 show the plan and elevation view of the structure. Dimensions are based on the
measurements taken at the most recent inspection.
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Figure 2 Elevation View

5.3 Assumptions intended for calculation of structural element
stiffness.

Not applicable.

5.4 Proposed range of soil parameters to be used in the assessment
of earth retaining elements.

Not applicable.
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Structure Name: Riverhill Estate Access Bridge
Structure No: C/028

6 GEOTECHNICAL CONDITIONS

6.1 Acceptance of recommendations of the Geotechnical Design
Report to be used in the assessment and reasons for any
proposed changes

Not applicable.

6.2 Summary of design for highway structure in Geotechnical Design
Report.

Not applicable.

6.3 Differential settlement to be allowed for in the assessment of the
structure.

Not considered in the assessment.

7 CHECK
7.1 Proposed Category
Category 2.

7.2 If Category lll, name of proposed independent Checker
Not applicable.

8 DRAWINGS AND DOCUMENTS

8.1 List of drawings (including numbers) and documents
accompanying the submission

Appendix A Schedule TAS

8.2 List of construction and record drawings (including numbers) to
be used in the assessment

None available.

8.3 List of pile driving or other construction records

None available.

8.4 List of previous inspection and assessment reports
Principal Inspection Report 1994 and 2005.

Assessment report 1994
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Signed

Name

Engineering Qualifications
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Appendix A

Technical Approval Schedule (TAS)

Schedule of Documents Relating to Design of Highway Bridges and Structures

(All documents are taken to include revisions current as of 13 October 2020)

The standards listed are typically required for a highway structure.

Additional standards needed for a particular design should be added to the section at the

bottom of the TAS.

The Designer is responsible for ensuring that the standards and references given in the
schedule are correct and up to date.

Eurocodes and associated UK National Annexes

Eurocode part Title Amendment / Notes
Corrigenda
E o0 Basis of structural desi
BS-EN-1990:2002 Eurocode 0:-Basis-of structural +A1:2005 See CD-350
A1:2005 ) . ion 7.5
esigh I"EE.”EE'E;““g litional
December 2008 | guidance-
and-April 2010
guidance-
Eurocode1 Actions-on-structures
ioht_i load for buildi | March 2009
NAto-BS-EN-1991-1-1:2002 | UK-NationalAnnexio-Eurocode 1 Corrigenda-July
i - iti ’ i ’
: ctions lEsnsFtlssl S.IE:. weight
corrigenda
December 2004
and-March-2009
2007,
December 2015
and-October




Eurocodes and associated UK National Annexes

Eurocode part Title Amendment / Notes
Corrigenda
2009-and
January-2040
and-March-2009
NA-to-BS-EN-1991-1-5:2003 | UK NationalAnnexto-Eurocode1: -
Actions-on-structures—General
— General-Actions-Actions-during 2008;
execution November2012
and-February
20143
NA-to-BS-EN-1991-1-6:2005 | UK-NationalAnnexto-Eurocode1: -
Actions-on-structures—General
February 2010
August 2014
and-November
2016
and-February additional
2010 guidanee-
Juhe-2020 guidance:
Eurocode 2 Designh-of concrete structures
November2010
and-January
2014
1-4-Generalrules-and-rules-for




Eurocodes and associated UK National Annexes

Eurocode part

Title

Amendment /
Corrigenda

Notes

BS-EN-1992-2:2005

Corrigendum
July-2008

NAtoBS-EN-1992-2:2005




Eurocodes and associated UK National Annexes

Eurocode part Title Amendment / Notes
Corrigenda
Plated structural-elements 41
stability-of shell structures 4
structures—Part1-7 Plated Apri-2009
structures-subjectio-out-of plane
loading
structures —Part-1-8 Design-of December
September
2006, Juhy-2009
and-August
2010
NA-to-BS-EN-1993-1-8:2005 | UK-NationalAnnexto-Eurocode-3: -
Design-of steel-structures—Part-1-8
Desi o
structures—Part-1-9-Fatigue December
2008;
September
2006-and-April
2009
NA-to-BS-EN-1993-1-9:2005 | UK-NationalAnnexto-Eurocode-3: -
Design-of steel-structures—Part1-9
Fatigue
structures—Part-1-10-Material December
toughness-and-through-thickness 2005;
properties September
2006-and-Marech
2009
NA-to-BS-EN-1993-1- UK-National-Annex-to-Eurocode-3: -
10-MaterialHHoughness-and-through
hick .
BS-EN-1993-1-11:2006 Eurocode-3:-Design-of steel Corrigendum
; X
structures .I at .I Design of Aprl-2008
NA-toBS-EN-1993-1- UkK-NationalAnnex-to-Eurocode-3: -
components
rulesforthe-extension-of EN-1993




Eurocodes and associated UK National Annexes

Eurocode part Title Amendment / Notes
Corrigenda
NA-toBS-EN-1993-1- UkK-NationalAnnex-to-Eurocode-3: -
of EN-1993-up-to-steel grades-S-700
structures —Part 2 Steel bridges Juhy2009
Steel-bridges
Bart 5 Dil Mav. 2009
NA+A12012t0 BSEN UK-National-Annex-to-Eurocode-3: +A1:2012
Bili
Eurocode 4 Design-of composite steel-and concrete structures
steel-and-concrete structures—Part | April-2009
1-1+-General-rules-and-rules-for
i
NA-to-BS-EN-1994-1-1:2004 | UK-NationalAnnexto-Eurocode4: -
Design-of compesite-steel-and
conerete-structures —Part-4-1
Generalrules-and rulesfor buildings
steel-and-concrete struetures—Part | July-2008
2-General-rules-and-rulesfor
bridges
NA-to-BS-EN-1994-2:2005 UK-National-Annex-to-Eurocode 4 -
Design-of compesite-steel-and
conerete-structures—Part- 2 General
rules-andrulesfor-bridges
Eurocode 5 Design-of timber structures
common—rules-and-rules-for corrigendum
buildings June-2006
1 General—common—rulesand
rules-for-buildings
BS-EN-1995-2:2004 Eudrocode-5:-Design-of timber -
structures—Part 2 Bridges
NA-to-BS-EN-1995-2:2004 UkK-NationalAnnex-to-Eurocode 5: -
Design-of timber-structures —Part 2




Eurocodes and associated UK National Annexes

Eurocode part Title Amendment / Notes
Corrigenda
Eurocode 6 Design of masonry structures
forreinforced-and-unreinforced Eebruany 2006
masonry-siructures and-July-2009
110 Lrules £ in | and
i |
BS-EN-1996-2:2006 Eurocode 6:-Design-of masonry Corrigendum
Part 2 Desi S I
il I . ‘
Design-of-masonry-structures —Part | No:t
of-materials-and-execution-of
FRasonry
caleulation-methodsforunreinforced
masoenry-structures
: E".“EF““EEHEE'IEE ation-methods-ic
E o7 Geotechnical desi
February 2009
Generalrules Corrigendum
Ne-t
testing
NA-to-BS-EN-1997-2:2007 UkK-NationalAnnex-to-Eurocode 7+ -
Geotechnical- design—Part 2
5 " o | .
E o8 Desi £ struct ¢ m | -




Eurocodes and associated UK National Annexes

Eurocode part Title Amendment / Notes
Corrigenda
NA-to-BS-EN-1998-1:2004 UkK-NationalAnnex-to-Eurocode-8: -
Design-of structuresfor-earthquake
resistance—Part1-Generalrules;
buildings
Bridges and-February
2012
NA-to-BS-EN-1998-2:2005 UkK-NationalAnnex-to-Eurocode 8: -
Design-of structuresfor-earthquake
resistance—Part 2 Bridges
BS-EN-1998-5:2004 Eurocode-8:-Design-of structuresfor | -
earthquakeresistance—Part &
and-geotechnical-aspeets
NA-to-BS EN-1998-5:2004 Uk-National-Annex-to-Eurocode 8: -
Design-of structuresfor-earthquake
: Part5E iations.
"
taining .Et':”t‘ oS ane
E o9 Desi £ alumini truct
BS-EN-1999-1-1:2007 + Eurocode 9:-Design-of aluminium +A2:2013
structural-rules corrigendum
Mareh-2014
Part-1-1-General-structural-rules No:t
Corrigendum
Net
A1:2011 structures—Part-1-3-Structures
bl ot
NA-to-BS-EN-1999-1-3:2007 | UK-National-Annexto-Eurocode 9: +A1:2014
A1:2011 . o
Design-of aluminiun Eh;t“.'ss
Iﬁ E'.'t -3 Structures-susceplible-to
structural-sheeting November 2009
NA-to-BS-EN-1999-1-4:2007 | UK NationalAnnexto-Eurocode 9: -
Part-1-4-Cold-formed-structural
sheeting

Bsi Published Documents

For guidance only unless clauses are otherwise specified in CD 350 Appendix A.




Eurocodes and associated UK National Annexes

Eurocode part Title Amendment / Notes
Corrigenda
Published Document Title Notes
reference
and-BS-EN-1992-3
National A BS EN_1994-1-4 (it id _
PD 6688-1-7:2009 Recommendationsforthe-design-of | See-CD350-clause-3.7-and
PD 6688-2:2011 . - -
Reee "“EHE!EE'“; EEI Ilslgtgllls 2;!55|g Hof EEI EI. .;E glgg', |‘|E|EE'_E'“' o
loadingto-BS-EN-1997-1
Amended-27 May 2020
. .
(I | P | ) }
PD 66951-9-2008 = T o tho dosi i | See.CD 350 A AT
S’t‘FH’G‘t‘H’F€S‘tG‘B‘S‘EN4‘g‘g3‘4"9 a-d-d-l-t-l-ena-l—g-bl-l-daﬂ'se—. j i T
Ne-t
EN-1994-2
{toBS-EN-1998
Recommendationsfor the design-of
aluminivm-structures-to-BS-EN-1999
the-use-of structural-bearings
. .
2;" ;Egs_s| conforming to-BS EN-A090
of-aluminium-structures-to BS-EN




Execution Standards referenced in British Standards or Eurocodes

Execution Standard Title Notes

reference

BS EN-1090- Executionof steel-structuresand
Reguirements-for-conformity
assessmentof structural
components
requirements-for the-execution-of
steelstructures
Technicalrequirements for
aluminium-structures

| . . |

October2015-and

November 2015

Product Standards referenced in British Standards or Eurocodes

Product Standard
reference

Title

Notes

BS-EN4347-4:2010




Product Standards referenced in British Standards or Eurocodes

Product Standard
reference

Title

PD-CEN/TR-16949:2016

. "
I:eadll cestraint S’;tel“ .I edestria
parapets




Product Standards referenced in British Standards or Eurocodes

Product Standard Title Notes
reference




British Standards

British Standard reference | Title Notes
conerete {See-BS4482-up-to-12mm-dia;, see
BS-EN-10025-1-for larger-sizes-and
dowels-See BS-EN-13877-3-for
dowel-bars-in-concrete-pavemenis:)
. | ! for t i
ofconcrete
September 2006
Currently-the requirements-of BS
PD CEN/TR-16949:2016
structures
BS 8004:2015+A1-2020 Code-of practice-forfoundations Amendment+A1:2020
; .
stlleng; Iened,lel foreed-solis-and
BS-8500-1:2015+A2:2019 Conerete —Complementary British tncorporating-Corrigendum-No-+
Standard-to-BS-EN-206:-Method-of and-Corrigendum-No.2-June-2020
i L aui for
specifier: Amendment+A2:2019
BS-8500-2:2015+A2:2019 Concrete —Complementary British Amendment+A2:2019
Standard-to-BS-EN-206-
materials-and-concrete-
| X : Lraint
forconcrete
The Manual Contract Document for Highway Works (MCHW)
MCHW reference Title Notes
Mareh-2020 execultion-standards-mustbe-used-
A-Departure-is-necessary-forthe
has-not-been-published-
Amendments-Mareh-2020
MCEW ol >. . - - -
March 2020 Sletes.rle gu dﬁa IGI el' eln t em | {:etes forgLiaance ZGG“!”G“a”l ”E“z”




has-not-been-published-
Amendments-March-2020

2047
The Design Manual for Roads and Bridges (DMRB)
DMRB reference Title Notes
GG101 Introduction-to-the-Design-Manual-for | Replaces-GD-01/16
GG102 Quality Management-Systems-for Replaces- GD-02/16
GG103 Introduction-and-general

developmentand-design
G104 Regquirementsfor Safety Risk Replaces-GDo4/42-andHAN-191/16
Revision-0 Assessment

Aided-Design
CG 300 Technical approval of highway Supersedes BD 2/12
Revision 0 structures

structures
€G-303 Quality-assurance-schemeforpaints | Supersedes-BD-35/14
Revision-0 structures
CG.501 - . - ’
Revision.2 Design-othighway arainage systems | Supersedes HD 33/16,TA-80/99
cb127 Cross-sections-and-headrooms ReplacesB-27/05-and-+b-70/08
Revision.1
Revision.0 BD 57/01 and IAN.124/1
cb354 Fhe-design-and-appearance-of SupersedesBA41/98
Revision.0 ;
cb352 Design-ofroad-tunnels SupersedesBD-78/99
Revision.0
Revision.0
cb354 Design-of- minorstructures SupersedesBD-94/47
Revision
Revision0 oo | mai £ hil

structures
cb-356 Design-of-highway structuresfor SupersedesBA-59/94
Revision1 168/42-andAN-169/12
cb-359 Design-requirements-for permanent Supersedes-BA-36/90-and-1AN




The Design Manual for Roads and Bridges (DMRB)

DMRB reference Title Notes
cb-361 Weathering-steel-forhighway SupersedesBB-7/01
Revision-0 structures
cb-362 Enclosure-of bridges Replaces BD-67/96-and BA-687/96
Revision1
cb-363 Design-rules-foraerodynamic-effects | Replaces-BD-49/01
Revision0 beams
cb-369 Surface protectionforconcrete Replaces BA-85/04
cb 372 Design-of post-installed-anchors-and | SupersedesAN-104/15

conerete
cb373 impregnation-ofreinforced-and SupersedesBB-43/03
Revision 0 ;

prestressed GORG ote-hig rway

s'n.uetu.|es using hydrophobic-pore
cb374 The use-of recycled-aggregates-in SupersedesBA-92/07
Revision 0
cb37#5 Design-of corrugated-steel-buried Supersedes-BD-12/01
Revision_1
cb377 Requirements forroad restraint SupersedesTB-19/06
Revision 2
Revision.1 LA 120/08
~S 45 ! I T 7 S los BA_37/92 and JAN
Revision.2 ;

i E] l
I:R” I_Q_I | & WiFORME Hal-assessment and Isfhllpl ellgssedess’ H Klzl g! EI ,Iggg gl IE; 8/08
Revision—1 HA75/04
LA110 Material-assets-and-waste SupersedestAN-153/11
Revision0
LA-13 Road-drainage-and-the-water Supersedes-HD-45/09
LD 44 - - —— i
Revision0 HQEI'ES'Ide eRviroRmental mitigation : |E:”§“58|zglyql=” || ||§In|§||§!5955E58I55E8E|
Interim Advice Notes
IAN reference Title Notes
1AN-105/08 Implementation-of construction
{design-and-management)- 2007 and




Miscellaneous

Standard reference Title Notes
CIRIA G543 Bridoe Detailing Guid
CIRIA-C766 Controlof cracking-caused-by Supersedes-C660
) lof L
CIRIA CB88 Safe-Access-forMaintenance-and
Repair
design

Additional Standards

Additional standards needed for a particular design should be listed here.

Reference

Title

Notes

CS454

Assessment of highway bridges and
structures
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APPENDIX D ARCHIE-M RESULTS



Safety
Factors

Dead load Superimposed dead load Surfacing Live Load Load effect Material strength
Factored Load 1.15 1.2 1.75 1.9 1 1
case
Unfactored Load 1 1 1 1.9 1 1
case
Table 2 Safety Factors used
APFLIED LOAD CASES
1 Single Axle Taotal weight: 11282 [kM] Position:  -220 [mm]
11.50 1 1.00 11.50 1.00 1.30 250
Effective lane width: 4447 [mm] Digtribution length: 1448 [mm]
2 Double Axle (1.0 m) Total weight: 156.96 [kM] Posttion:  -220 [mm]
16.00 2 1.00 a.00 1.02 a.00 1.00 1.20 250
Effective lane width: 4447 [mm] Digtribution length: 1448 [mm]
3 Double Axle (1.3 m) Total weight: 176.58 [kM] Position:  -220 [mm]
18.00 2 1.00 500 1.30 9.00 1.00 1.80 250
Effective lane width: 4447 [mm] Distribution length: 1448 [mm]
4 Triple Axle (=2 6m)  Total weight: 206.01 k] Position: 220 [mm]
21.00 3 1.00 7.00 0.70 7.00 140 7.00 1.00 1.30 250
Effective lane width: 4447 [mm] Distribution length: 1448 [mm]
B Triple Axle (=26m)  Total weight: 235 44 [kM] Position:  -220 [mm]
24.00 3 1.00 8.00 132 8.00 264 8.00 1.00 1.80 250
Effective lane width: 4447 [mm] Distribution length: 1448 [mm]
Applied distrbution mode: Archie-M, BDZ21/97
Applied live load pressure: Active pressure
STRUCTURE PROPERTIES
Road shape: Aat line {14pairt method)
Foad points: (0. 1630)
Depth of sufacing: 75 Depth of overday: 0
Suface unit weight:  23.00 kMN/m3] Owverday unit weight:  23.00 Msm3]
Lane width: 0
Fill unit weight: 18.00 kMN/m3]  Fill phi: 30 degree
Fill unit weight: 18.00 kMNs/m3]  Fill phi: 30 degree
Shape: Circular
Span: 5200 [mm] Rise: 1000 [mm] Cise: 60 [mm]
Ring thickness at crown: 250 [mm] Ring thickness at springing: 530 [mm] Martar loss: 0 [mm]
Concrete unit weight 2400 kMN/m3] Masonny strength: 5.00 [MPa]



Single Axle at 2425 mm

Factored Loadcase

2185

Figure 14 Single axle at quarter span

Segment Intradosx  Intrados.z Extradosx Extrados.z Road.z Fedead Fzdead Mydead Fulive Fz live Iy live Fx passive Fx total Fz total Mytotal  Thrustin  Thrust out Estra-Thrust
1] 1] 1] -220 482 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24440 16040 464 0 32 458
1 290 127 95 587 1630 131 -12.50 037 0.00 000 0.00 0.00 -24572 14791 -1658 43 74 425
2 583 246 412 684 1630 1.11 -11.57 0.52 0.00 0.00 0.00 0.00 24683 136Md 2772 84 115 356
3 879 356 730 774 1630 054 -10.70 063 0.00 0.00 0.00 0.00 24777 12564 -38.A4 123 154 290
4 1178 458 1049 857 1630 0.79 989 071 0.00 0.00 0.00 0.00 -24856  -11575 4823 162 152 227
5 1430 h52 1369 933 1630 065 5915 076 0.00 0.00 0.00 0.00 24521 10655 5793 200 230 167
& 1785 636 1685 1001 1630 0.54 -3.48 0.79 0.00 0.00 0.00 0.00 -24574 5812 6747 238 268 109
7 2052 T2 201 1062 1630 0.44 -787 0.81 0.16 -258 0.48 0.00 -250.34 8766 -76.65 276 305 53
8 2401 780 2333 1115 1630 035 733 0.32 102 -18.35 233 0.00 25171 H1358 3204 302 N 1
g 272 838 2656 1162 1630 028 £.85 0.2 1.20 -25.04 260 0.00 -253.19  -30.09 -80.04 300 328 0
10 3024 887 2579 1201 1630 0.22 .44 0.82 0.41 -10.16 0.71 0.00 -253.82  -1349 -73.23 275 303 13
11 3338 528 3303 1233 1630 017 £.10 0.81 0.01 023 0.00 0.00 -25359% 715 -66.00 247 275 32
12 3652 559 3627 1258 1630 012 -5.83 0.81 0.00 0.00 0.00 0.00 -25412 132 554 220 248 52
13 3568 582 3551 1276 1630 0.08 -562 0.82 0.00 0.00 0.00 0.00 25420 430 -52.94 155 223 71
14 4284 935 4275 1286 1630 0.05 -545 043 0.00 0.00 0.00 0.00 25425 979 4723 172 200 91
15 4600 1000 4600 1250 1630 0.02 542 0.84 0.00 0.00 0.00 0.00 25426 154 4212 152 180 110
16 4516 555 45925 1286 1630 002 -542 0.87 0.00 0.00 0.00 0.00 =254 25 2062 -37.62 134 162 129
17 5232 582 5249 1276 1630 0.05 -5.49 0.51 0.00 0.00 0.00 0.00 25420 2611 -33.72 118 146 148
18 5548 559 8573 1258 1630 008 562 0.56 0.00 0.00 0.00 0.00 28412 3173 -30.40 105 133 167
19 ha62 528 h8s7 1233 1630 012 -5.83 1.02 0.00 0.00 0.00 0.00 -25355 3756 -27 61 53 122 185
20 6176 887 6221 1201 1630 017 £.10 1.1 0.00 0.00 0.00 0.00 -256383 4366 -25.31 84 113 204
21 6438 233 6h44 1162 1630 022 644 1.2 0.00 0.00 0.00 0.00 28361 5010 -23.40 76 105 224
22 6759 780 GBET 1115 1630 0.28 £.85 133 0.00 0.00 0.00 0.00 -26333 5656 -21.80 70 58 244
23 7108 T2 7189 1062 1630 0.35 -7.33 147 0.00 0.00 0.00 0.00 -26258 6428 -20.40 64 53 266
24 7415 636 7511 1001 1630 044 787 164 0.00 0.00 0.00 0.00 -2h2h4 7215 -15.08 53 a7 289
25 7720 552 78N 533 1630 .54 -3.48 1.83 0.00 0.00 0.00 0.00 -26201 8063 -17.65 52 82 315
26 8022 458 8151 857 1630 065 515 207 0.00 0.00 0.00 0.00 -251.36  89.78 -16.09 45 75 344
27 831 356 8470 774 1630 079 989 233 0.00 0.00 0.00 0.00 -25057 9968 -1413 7 67 376
28 8617 246 8788 684 1630 054 -10.70 264 0.00 0.00 0.00 0.00 24563 11037 1164 28 58 413
29 8510 127 5105 587 1630 -1.11 -11.57 3.00 0.00 0.00 0.00 0.00 -24852 12194 845 15 46 453
30 5200 0 5420 482 1630 1.3 -12.50 342 0.00 0.00 0.00 0.00 24721 13444 438 -0 k) 459




Single Axe 5t 4223 mm

2185

Figure 15 Single Axle at crown

Segment  Intradosx  Intrados.z Extradosx Extrados.z Road.z Fedead Fzdead Mydead Fxlive Fz live My live Fx passive Fxtotal Fz total Mytotal Thrustin  Thrust out Extra-Thrust

0 0 0 -220 482 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -2728% 15102 B3V 0 35 435
1 250 127 95 587 1630 1.3 -12.50 0.37 0.00 0.00 0.00 0.00 2716 13852 -10.98 19 53 446
2 583 245 412 684 1630 11 -11.57 0.52 0.00 0.00 0.00 0.00 -2/27  -1269% -1593 36 70 40
3 879 356 730 774 1630 0.94 -10.70 063 0.00 0.00 0.00 0.00 2621 -11625 2056 52 a5 358
4 1178 458 1045 a57 1630 0.79 -5.39 0.71 0.00 0.00 0.00 0.00 27700 10636 -24.86 67 100 319
5 14380 552 1365 9331 1630 0.65 915 0.76 0.00 0.00 0.00 0.00 2776y S -29.07 a3 115 282
6 1785 636 1689 1001 1630 054 -2.48 0.79 0.00 0.00 0.00 0.00 -2/818  -88.73 -33.34 93 131 246
7 2052 2 20 1062 1630 0.44 -7.487 0.31 0.00 0.00 0.00 0.00 -27/362  -80.86 -37.81 114 147 212
8 24 780 2333 1115 1630 035 -733 0.82 0.00 0.00 0.00 0.00 -27/897 7353 -42.61 132 164 178
9 272 833 2656 1162 1630 0.23 .85 082 0.00 -0.00 0.00 0.00 27925 6668 -47.86 151 183 146
10 3024 a87 2579 1201 1630 0.22 644 0.82 0.00 0.00 0.00 0.00 -27947 6024 -53.68 172 204 113
) 3338 923 3303 1233 1630 017 £.10 0.31 0.00 0.00 0.00 0.00 279631 M4 £0.15 196 223 a0

12 3652 955 3627 1253 1630 012 -5.43 0.31 0.00 -0.00 0.00 0.00 27976 483 £7.34 222 254 45

13 3363 982 3951 1276 1630 0.08 -h62 0.82 011 -5 133 0.00 -279.54  -36.94 -74.83 250 281 13

14 4234 995 4775 1286 1630 0.0% -5.45 0.83 033 -30.14 454 0.00 -280.32 13 -77.21 260 291 0

15 4600 1000 4600 1250 1630 0.02 542 0.84 0.03 -21.77 2.593 0.00 28042 2588 -71.19 233 269 21

16 4316 995 4525 1286 1630 002 -h.42 0.87 -0.00 -1.14 0.04 0.00 -28040 3243 £3.12 209 240 51

17 5232 982 5245 1276 1630 0.05 -5.45 0.91 0.00 0.00 0.00 0.00 -280.3% 3792 -55.84 182 214 a1

13 5548 955 5573 1253 1630 0.08 -h62 0.96 0.00 0.00 0.00 0.00 28027 4354 -45.38 159 150 109
19 5862 928 5897 1233 1630 012 -5.83 1.02 0.00 0.00 0.00 0.00 -28015 4937 4371 138 170 137
20 6176 as7 6221 1201 1630 017 £.10 1 0.00 0.00 0.00 0.00 -27/958 5547 -33.76 120 152 165
21 6438 433 6544 1162 1630 022 644 1.21 0.00 0.00 0.00 0.00 2776 6191 -34.45 104 136 192
22 6799 780 6867 1115 1630 028 .85 133 0.00 0.00 0.00 0.00 -27/948 6877 -30.71 El 123 220
23 7108 72 7139 1062 1630 0435 -733 147 0.00 0.00 0.00 0.00 -27/9131 7609 -27.42 79 111 247
24 7415 636 7511 1001 1630 .44 -7.87 1.64 0.00 0.00 0.00 0.00 -2/8.70 8396 -24.45 63 100 276
25 7720 552 78N 933 1630 .54 -2.48 1.83 0.00 0.00 0.00 0.00 -2/816 9244 -21.68 58 50 7
26 8022 453 41, a57 1630 065 915 207 0.00 0.00 0.00 0.00 27751 153 -13.96 43 a1 335
27 43N 356 8470 7 1630 079 -5.89 233 0.00 0.00 0.00 0.00 -2/%.72 11143 -16.13 33 il 373
28 8617 245 g738 684 1630 054 -10.70 264 0.00 0.00 0.00 0.00 2/A7 1213 1303 26 60 410
25 8910 127 9105 587 1630 =1 -11.57 3.00 0.00 0.00 0.00 0.00 -2/467 13375 943 14 43 451
30 5200 0 59420 432 1630 -1 -12.50 342 0.00 0.00 0.00 0.00 -27336 14625 532 0 H 496



Double Axle (>1.0 m) at 3083 mm

Figure 16 Double axle (>1.0m spacing) at quarter span

Segment Intradosx  Intrados.z Extradosx Edrados.z Road.z Fedead Fzdead Mydead Fxlive Fz live My live Fx passive Fxtotal Fz total Mytotal  Thrustin  Thrust out Extra-Thrust

0 0 0 -220 432 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 26645 17698 -hhd4 O 35 495
1 290 127 95 587 1630 1.3 -12.50 0.37 0.00 .00 0.00 0.00 -26777  -16443 1943 45 80 415
2 583 245 412 634 1630 1.1 -11.57 0.52 0.00 -0.00 0.00 0.00 -26348 15292 3236 30 124 6
3 a7 356 730 774 1630 0.94 -10.70 0.63 0.00 0.00 0.00 0.00 -269.82 14222 45143 135 163 275
4 1178 458 1045 as7 1630 0.73 -5.2% 0.1 0.00 0.00 0.00 0.00 27060 13232 5356 180 213 206
5 14280 552 1363 933 1630 0.65 915 0.76 0.00 -0.00 0.00 0.00 226 12317 1A 225 258 135
6 1735 636 1683 1001 1630 0.54 -3.43 0.73 033 -4.70 0.70 0.00 27212 10993 437 270 02 75
7 2052 12 20 1062 1630 0.44 -1.87 0.81 1.26 -19.95 217 0.00 27382 8217 -50.58 302 333 25
3 24 780 2333 1115 1630 0.35 -733 0.82 13 -23.55 217 0.00 -27543 5129 -50.50 309 340 2

9 2n2 433 2656 1162 1630 023 £.45 0.a2 0.47 345 0.69 0.00 27623 3459 -37.05 293 323 0
10 3024 a87 2973 121 1630 0.22 £.44 0.82 0.26 -6.50 0.96 0.00 2767 2165 -81.92 280 n &
ih 3338 5928 3303 1233 1630 017 £.10 0.81 0.33 -5.53 1.20 0.00 27720 -he2 -74.47 254 285 22
12 3652 359 627 1253 1630 012 543 0.81 0.09 -3.50 0.26 0.00 27742 3N 6563 222 253 47
13 3963 932 3551 1276 1630 0.08 562 0.a2 0.00 0.02 0.00 0.00 27750 935 5724 152 222 72
14 4284 995 4275 1286 1630 0.05 -5.4% 0.83 .00 0.00 0.00 0.00 -27755 1484 -45.62 164 195 97
15 4600 1000 4600 1250 1630 0.02 542 0.84 -0.00 0.00 0.00 0.00 27iae 2025 -42.81 139 170 120
16 4576 995 4525 1286 1630 0.02 542 0.87 0.00 0.00 0.00 0.00 277588 2567 -36.31 17 148 143
17 5232 982 5245 1276 1630 0.05 -5.4% 0.91 0.00 0.00 0.00 0.00 27750 N6 -31.63 593 125 165
18 5544 359 2573 1258 1630 .08 562 0.96 0.00 0.00 0.00 0.00 27742 3673 272 32 13 187
19 5862 323 2857 1233 1630 .12 543 1.02 0.00 0.00 0.00 0.00 272 4261 -23.61 69 100 207
20 6176 487 6221 121 1630 017 £.10 1 0.00 0.00 0.00 0.00 27713 4801 -20.66 58 39 223
21 6423 433 6544 1162 1630 022 £.44 121 0.00 0.00 0.00 0.00 27691 55615 -18.33 45 81 248
22 6793 780 6367 1115 1630 -0.238 .45 133 0.00 0.00 0.00 0.00 27663 6200 -16.52 43 74 263
23 7108 12 7183 1062 1630 035 733 1.47 0.00 0.00 0.00 0.00 276238 6533 -15.12 37 69 285
24 7415 636 7511 1001 1630 .44 -1.87 164 0.00 0.00 0.00 0.00 27584 7720 -14.02 33 65 32
25 ] 552 7331 933 1630 -1.54 -2.43 143 0.00 0.00 0.00 0.00 273 3563 -13.06 29 61 335
26 a0z2 453 8151 a57 1630 .65 915 207 0.00 0.00 0.00 0.00 27466 9433 -12.12 26 53 361
27 43 356 8470 774 1630 079 -5.8% 233 0.00 0.00 0.00 0.00 27387 1473 -1.02 21 54 350
28 3617 245 4753 634 1630 -0.54 -10.70 264 0.00 0.00 0.00 0.00 27293 11542 561 16 43 421
29 a910 127 9105 587 1630 -1.11 -11.57 3.00 0.00 0.00 0.00 0.00 27482 1269 T 9 42 457
30 9200 0 59420 432 1630 -1 -12.50 342 0.00 0.00 0.00 0.00 275 1394% 513 0 M 496



Double Axle (>1.0  m) at 4752 mm

Figure 17 Double axle (>1.0m spacing) at crown

Segment Intradosx  Intrades.z Extradosx Extradosz Road.z Fedead Fzdead Mydead Fxlive Fz live My live Fx passive Fx total Fz total Mytotal Thrustin  Thrust out Extra-Thrust

0 0 0 -220 432 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3249 17547 -7H4 0 4 435
1 290 124 95 587 1630 13 -12.50 0.37 0.00 .00 0.00 0.00 -32623  -162597 1361 17 58 442
2 583 246 412 634 1630 1.1 -11.57 0.52 0.00 -0.00 0.00 0.00 32734 151400 1959 4 74 396
3 479 356 730 774 1630 0.594 -10.70 0.63 0.00 -0.00 0.00 0.00 -32828 14070 2565 52 52 352
4 1173 458 1043 357 1630 0.79 -5.83 0.1 0.00 -0.00 0.00 0.00 32306 13081 3197 1 10 309
5 1430 552 1369 931 1630 0.65 515 0.76 0.00 0.00 0.00 0.00 32971 12166 3871 Ell 130 267
6 1785 636 1683 1001 1630 0.54 -2.43 0.7% 0.00 0.00 0.00 0.00 -33025  -11318 4602 113 152 225
) 2092 2 2011 1062 1630 0.44 -7.87 0.81 0.00 -0.00 0.00 0.00 -33063 10531 5403 137 175 133
8 24 780 2333 1115 1630 0.35 -7.33 0.82 0.00 -0.00 0.00 0.00 3314 9793 -62.89 164 202 140
3 22 433 2656 1162 1630 0.28 6.85 0.82 0.00 -0.00 0.00 0.00 33132 9113 =727 154 232 97

10 024 aa7 2979 1201 1630 022 544 0.a2 0.02 033 010 0.00 331565 -84 4357 227 265 52

11 3333 528 3303 1233 1630 017 £.10 0.81 0.59 -17.87 314 0.00 33231 6036 -52.598 257 295 12

12 3652 359 27 1253 1630 012 -5.483 0.81 0.94 -36.56 436 0.00 -33337  -17.96 3379 263 300 0

13 3963 582 3551 1276 1630 0.02 -h.62 0.82 0.27 -14.62 1.25 0.00 33372 223 -87.62 245 282 13

14 47284 995 4275 1286 1630 0.05 -5.45 0.a3 0.00 0.6 0 0.00 33377 782 -31.43 226 263 28

15 4600 1000 4600 1250 1630 0.02 542 0.84 0.02 £.50 1.37 0.00 -33381 1984 -75.87 209 246 44

16 4316 555 4525 1286 1630 .02 -5.42 0.87 0.05 -14.55 233 0.00 -333.73 4025 £7.90 184 221 70

17 5232 332 5243 1276 1630 .05 -5.45 0.9 .06 -533 0.55 0.00 -33363 5107 5774 153 193 104
13 5543 955 5573 1258 1630 .08 -h.62 0.96 0.00 0.0 0.00 0.00 -33355 5670 -43.33 125 162 132
19 5862 928 5897 1233 1630 .2 -5.83 1.02 0.00 0.00 0.00 0.00 -33342 6253 -40.20 100 133 170
20 6176 a87 6221 1201 1630 017 -6.10 1 0.00 0.00 0.00 0.00 33326 6363 -33.28 73 117 200
21 6423 833 6544 1162 1630 0.22 .44 121 0.00 0.00 0.00 0.00 -33304 7507 -27.50 62 100 225
22 6799 780 6867 1115 1630 028 .35 133 0.00 0.00 0.00 0.00 33276 8192 2278 43 a6 257
23 7108 2 7183 1062 1630 035 -7.33 147 0.00 0.00 0.00 0.00 -33241 8525 -19.00 36 74 284
24 415 636 7511 1001 1630 .44 -7.87 164 0.00 0.00 0.00 0.00 43197 9712 -16.04 27 66 31
25 7720 552 783 933 1630 0.54 -5.43 1.83 0.00 0.00 0.00 0.00 -331.44 10559 1378 20 59 333
26 3022 458 3151 857 1630 .65 515 207 0.00 0.00 0.00 0.00 33073 114595 1205 15 54 365
27 431 356 2470 774 1630 0.79 5.39 233 0.00 0.00 0.00 0.00 33000 12464 1072 1 50 354
28 3617 245 723 634 1630 .54 -10.70 264 0.00 0.00 0.00 0.00 -32906 13534 560 7 47 424
23 3910 127 3105 587 1630 -1.11 -11.57 3.00 0.00 0.00 0.00 0.00 32795 1469 -353 4 44 455
30 5200 0 59420 432 1630 1.3 -12.50 342 0.00 0.00 0.00 0.00 -32664 15541 -733 0 40 450



Double &xle (1.3 m) at 7251 mm

25.65 B8.55

Figure 18 Double Axle Loading (1.3m spacing) at quarter span

Segment  Intradesx  Intrados.z Extrados x Extrados.z Roadz Fxdead Fzdead Mydead Fxlive Fz live My live Fx passive Fxtotal Fz total Mytotal Thrustin  Thrust out Extra-Thrust

0 0 0 -220 482 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -3065% -14832 644 0 33 452
1 250 127 95 587 1630 1.3 -12.50 0.37 0.00 .00 0.00 0.00 -307590 -13583 653 2 35 460
2 583 245 412 634 1630 11 -11.57 0.52 0.00 .00 0.00 0.00 -30902 12426 -7 3 40 430
3 473 356 730 74 1630 0.54 -10.70 0.63 0.00 .00 0.00 0.00 -309.96  -11356 723 4 40 404
4 1173 458 1043 857 1630 0.79 -3.43 0. 0.00 .00 0.00 0.00 -310.74 10367 725 4 40 37
] 14380 952 1363 933 1630 0.65 315 0.76 0.00 -0.00 0.00 0.00 -311.3% 0 -5 -7.04 5 41 356
6 1785 636 1683 1001 1630 0.54 -3.43 0.73 0.00 .00 0.00 0.00 -311.93 -36.04 -3.13 7 43 333
7 2092 712 2011 1062 1630 0.44 -1.87 0.81 0.00 .00 0.00 0.00 -1237 787 -5.20 11 46 312
8 24 780 2333 1115 1630 0.35 -733 0.82 0.00 .00 0.00 0.00 3272 -84 -10.91 16 52 291
9 272 a33 2656 1162 1630 023 £.85 0.82 0.00 .00 0.00 0.00 31300 6399 -13.36 24 60 265
10 024 as87 2975 121 1630 0.22 £.44 0.82 0.00 .00 0.00 0.00 -313.21 5755 -16.66 35 70 247
i 3338 923 3303 1233 1630 0.17 £.10 0.81 0.00 .00 0.00 0.00 -31338 5145 -20.92 43 34 224
12 3652 955 3627 1258 1630 0.12 -5.83 0.81 0.00 0.00 0.00 0.00 -31350 4562 -26.20 65 100 195
13 3963 982 3951 1276 1630 008 -5.62 0.82 0.00 .00 0.00 0.00 -31358 -39.99 -32.56 36 121 174
14 4234 995 4275 1286 1630 0.05 -5.45 0.83 0.00 .00 0.00 0.00 -31363  -34.51 -40.04 110 145 146
15 4600 1000 4600 1250 1630 0.02 542 0.84 0.00 .00 0.00 0.00 -31365  -29.09 -43.67 133 173 117
16 4316 995 4525 1286 1630 -0.02 542 0.87 -0.00 .00 0.00 0.00 -31363  -2367 -53.44 163 204 a7
17 5232 932 5245 1276 1630 0.05 5.45 0.51 0.00 0.00 0.00 0.00 -31358 1818 6534 205 240 55
18 5h43 5955 5573 1253 1630 0.08 562 0.96 0.05 257 0.72 0.00 -31345 559 -81.24 244 273 2
15 5862 923 5857 1233 1630 0.2 5.43 1.02 066 25711 5.36 0.00 31267 21.55 5071 272 07 0
20 6176 as7 6221 1201 1630 0.7 £.10 1.1 -1.07 -32.23 5.58 0.00 31144 5988 51.23 270 306 1h
21 6483 a3 £544 1162 1630 0.22 £.44 1.2 030 -7.46 0.86 0.00 -31082 7378 -35.63 251 286 42
22 6799 780 6367 1115 1630 028 £.35 133 0.05 -1.81 0.45 0.00 -31055 8246 -79.93 231 267 rL
23 7103 712 7189 1062 1630 035 733 1.47 0.41 73 1.68 0.00 -30580 5708 -73.90 210 246 12
24 7415 636 751 1001 1630 .44 -7.87 164 .55 264 1.85 0.00 -30882 11359 6697 183 220 157
25 770 582 783 533 1630 .54 243 1.83 0.26 370 0.70 0.00 -30802 12677 562V 152 188 208
26 anz2 453 4151 357 1630 065 915 207 -0.01 0.16 0.02 0.00 -30735 13508 4624 120 157 262
27 a3 356 8470 T4 1630 0.79 5.33 233 0.00 0.00 0.00 0.00 30657 14497 -3643 a9 127 37
28 a617 245 4738 634 1630 094 -10.70 264 0.00 0.00 0.00 0.00 -30563 15667 2670 59 97 373
23 a0 127 3105 547 1630 -1.1 -11.57 3.00 0.00 0.00 0.00 0.00 30452 16724 -16489 30 6 43
0 9200 0 53420 432 1630 -1.31 -12.50 342 0.00 0.00 0.00 0.00 -30320 17974 642 0 39 451



Double Axle (1.3 m) at 5257 mm

Span1

Figure 19 Double Axle Loading (1.3m spacing) near the crown

Segment Intradosx  Intrados.z Extradosx Extrados.z Foad.z Fedead Fzdead Mydead Fxlive Fz live My live Fx passive Fxtotal Fz total Mytotal  Thrustin = Thrust out Estra-Thrust

0 0 0 -220 432 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 32216 16821 732 0 40 430
1 290 127 95 587 1630 1.3 -12.50 037 0.00 0,00 0.00 0.00 -32343 15571 1163 13 52 447
2 533 245 412 634 1630 1.1 1157 0.52 0.00 -0.00 0.00 0.00 -32455  -14414 0 1587 25 64 406
3 379 356 730 74 1630 0.94 -10.70 0.63 0.00 000 0.00 0.00 -32553 13344 2003 37 i 367
4 1178 453 1045 a57 1630 0.73 -9.29 0.71 0.00 -0.00 0.00 0.00 -32632 12355 2446 51 50 330
5 1430 552 1369 933 1630 0.65 .15 0.76 0.00 -0.00 0.00 0.00 32697 -1143% 2926 65 104 293
6 1785 636 1685 1001 1630 0.54 -3.48 0.73 0.00 0.00 0.00 0.00 -32750 10592 3453 32 120 257
7 2092 2 2011 1062 1630 .44 -1a7 0.81 0.00 -0.00 0.00 0.00 -32794  -53.05 -40.53 100 133 221
3 24 780 2333 1115 1630 0.3% -7.33 0.82 0.00 0,00 0.00 0.00 -3282% 9072 -47.38 121 158 184
3 272 433 2656 1162 1630 0.238 6.4 0.32 0.00 -0.00 0.00 0.00 -32857 8387 -55.10 144 182 147
10 3024 as7 2979 1201 1630 022 £.44 0.32 0.00 .00 0.00 0.00 32879 7743 6335 ia 208 108
11 3338 523 3303 1233 1630 017 £.10 0.81 0.00 0,00 0.00 0.00 -32895  -11.33 -737 2N 235 63
12 3652 359 3627 1253 1630 012 -5.43 0.81 0.08 -3.29 0.73 0.00 32316 6221 -34.51 235 272 23
13 3963 982 3551 1276 1630 0.08 -h.62 0.82 0.55 -30.27 507 0.00 32979 -2 -91.26 253 254 0
14 4284 995 4275 1286 1630 0.05 -5.43 0.33 0.34 -31.35 3594 0.00 -33019 1057 -33.22 245 286 5
15 4600 1000 4600 1250 1630 0.02 -5.42 0.24 0.0 -391 0.2 0.00 -33022 1939 -21.4% 223 265 25
16 4516 995 4925 1286 1630 0.02 -5.42 0.87 .00 -1.07 0.29 0.00 -33020 2638 -72.79 211 247 44
17 5232 982 5243 1276 1630 .05 -5.43 0N 0.1 -10.03 1.54 0.00 -33004 4133 6347 192 223 65
13 5543 955 5573 1253 1630 0.08 -h.62 0.96 0.19 -10.51 1.59 0.00 -32977 5302 £1.55 166 203 97
19 5362 923 5357 1233 1630 .12 -5.43 1.02 0.03 -1.35 on 0.00 -32361 6520 -52.56 133 176 132
20 6176 a87 6221 1201 1630 017 £.10 1 0.00 0.00 0.00 0.00 -32%44 .30 -44 65 114 151 165
21 6433 833 5544 1162 1630 022 £.44 1:21 0.00 0.00 0.00 0.00 -32923 T4 -37.85 93 131 198
22 6733 730 6367 1115 1630 .23 £6.45 133 0.00 0.00 0.00 0.00 -32395 3459 -32.07 76 113 223
23 7108 2 7189 1062 1630 035 -7.33 1.47 0.00 0.00 0.00 0.00 -32860 9192 -27.21 61 599 260
24 7415 636 7511 1001 1630 044 -1a7 1.64 0.00 0.00 0.00 0.00 -32816 0 9979 -23.14 43 a7 230
25 7720 552 781 933 1630 0.54 -8.48 1.83 0.00 0.00 0.00 0.00 32762 10827 1574 33 76 320
26 022 453 8151 a57 1630 065 915 207 0.00 0.00 0.00 0.00 -32697 11742 1685 29 623 351
27 a3 356 2470 774 1630 079 5.35 233 0.00 0.00 0.00 0.00 32619 1273 -1433 21 60 333
28 9617 246 g7a33 634 1630 054 -10.70 264 0.00 0.00 0.00 0.00 -32525 13801 -12.00 14 54 417
23 8310 127 9105 287 1630 -111 -1157 3.00 0.00 0.00 0.00 0.00 -32413 14958 9970 7 47 452
30 5200 0 5420 432 1630 -1 -12.50 342 0.00 0.00 0.00 0.00 -32282 16208 724 0 40 430



Triple Axle (<2.6 m) at 7280 mm

685 1330 19.95

Figure 20 Triple Axle Loading (<2.6m) around quarter length

Segment Intradosx Intrados.z Extradosx Estrados.z Road.z Fedead Fzdead Mydead Fxlive Fz live Iy live Fx passive Fx total Fz total Mytotal Thrustin = Thrust out Extra-Thrust
1] 1] 0.00 0.00 7 46 484

0 -220 482 1630 0.00 0.00 0.00 0.00 0.00 I b -7 14962 540

1 290 127 95 587 1630 13 -12.50 037 0.00 0.00 0.00 0.00 -3902 13712 -390 6 45 454
2 533 246 412 634 1630 1M -11.57 0.52 0.00 .00 0.00 0.00 32013 12555 -3.16 5 43 478
3 375 356 730 774 1630 094 -10.70 0.63 0.00 0.00 0.00 0.00 32107 -114.86 737 3 41 403
4 11738 453 1045 357 1630 0.79 5.8 0. 0.00 .00 0.00 0.00 -32136  -104936 663 1 39 )
5 1430 552 1365 9331 1630 065 915 0.76 0.00 0.00 0.00 0.00 -32251  -55.31 £.28 0 37 359
6 1785 636 1639 1001 1630 0.54 -3.48 0.79 0.00 -0.00 0.00 0.00 32304 3733 £.32 0 37 339
7 2052 712 2011 1062 1630 0.44 -7.87 0.31 0.00 0.00 0.00 0.00 -32343 7946 £.95 2 39 319
a 2401 780 2313 1115 1630 035 733 0.32 0.00 -0.00 0.00 0.00 -32383 7214 -3.31 7 43 239
9 272 433 2656 1162 1630 023 £.85 0.82 0.00 0.00 0.00 0.00 -32411 6523 -10.52 13 50 273
10 3024 a37 2379 1201 1630 022 544 0.32 0.00 .00 0.00 0.00 -32433 5384 -13.63 23 60 257
1 3333 523 3303 1233 1630 017 £.10 0.31 0.00 0.00 0.00 0.00 -32450 5274 -17.89 36 73 24
12 3652 955 3627 1253 1630 012 -543 0.8 0.00 .00 0.00 0.00 -32462 4601 -2323 53 a3 211
13 3963 982 3951 1276 1630 0.08 -b.62 0.82 0.00 0.00 0.00 0.00 -32470 4125 -29.75 73 109 185
14 47284 995 4275 1286 1630 0.05 -5.45 0.33 0.00 -0.00 0.00 0.00 3247 -3540 -37.45 37 133 158
15 4600 1000 4600 1290 1630 0.02 -542 0.84 0.00 0.00 0.00 0.00 -32476  -3038 -46.47 125 161 1253
16 4316 995 4325 1286 1630 .02 -5.42 0.7 0,00 .00 0.00 0.00 32475 -9 -56.70 157 193 33
17 5232 982 5245 1276 1630 0.05 -5.4% 0.91 0.00 0.00 0.00 0.00 -32470 1548 £3.16 193 225 65
13 5543 955 5573 1258 1630 .08 562 0.36 .07 -3.39% 039 0.00 32454 396 -30.57 232 263 32
15 5862 523 5857 1233 1630 012 -5.83 1.02 044 -17.04 331 0.00 -3239% 12590 -51.06 264 300 a
20 6176 837 6221 1201 1630 017 610 11 .54 -16.33 292 0.00 -32323 3539 -57.08 281 N7 -
21 6423 433 5544 1162 1630 022 544 121 062 -15.40 311 0.00 -32244 57322 -59.47 286 322 7
2 6753 780 6367 1115 1630 .28 -6.835 133 .32 -17.03 4 0.00 32134 3111 5774 277 14 23
23 7108 712 7189 1062 1630 035 -733 1.47 4.4 -14.55% 3.0% 0.00 -32018  103.02 9153 256 293 66
24 7415 636 7911 1001 1630 .44 -7.87 164 .85 -13.40 2.36 0.00 -390 12429 3250 224 262 15
25 7720 552 7831 9331 1630 054 -8.48 1.83 040 564 1.06 0.00 -317.96 13340 7016 185 223 174
26 a0z2 453 8151 357 1630 .65 .15 207 002 0.23 0.03 0.00 723 4779 HT22 145 184 235
27 83 356 8470 74 1630 079 -5.39 233 0.00 0.00 0.00 0.00 -31651 15768 4462 108 147 297
23 9617 245 §733 634 1630 -1.54 -10.70 264 0.00 0.00 0.00 0.00 -31557 16838 3222 1 110 360
25 4910 127 5105 587 1630 -1 -11.57 3.00 0.00 0.00 0.00 0.00 -31446 17995 19487 35 75 424
30 9200 0 5420 482 1630 1.3 -12.50 342 0.00 0.00 0.00 0.00 N34 19244 739 O 41 433



Segment

N N N e e e e e L e

Intrados x

Intrados.z  Extrados.x

127
246
356
458
552
636
712
780
833
as7
923
959
982
995
1000
995
982
955
923
as7
433
780
2
636
552
458
356
246
127
0

95
412
730
1045
1363
1683
2011
2333
2656
2979
3303
3627
3951
4275
4600
4525
5245
5573
5857
6221
6544
6867
7183
7511
7831
8151
8470
8783
5105
5420

Triple Axle (<2.6 m) at 5632 mm

6.65

13.30

19.95

Extrados.z Road.z
482

587
684
774
857
933
1001
1062
1115
1162
1201
1233
1253
1276
1286
1250
1286
1276
1253
1233
121
1162
1115
1062
1001
933
857
774
684
587
482

1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630

Fx dead
0.00
1.31
1.11
0.94
0.79
0.65
0.54
0.44
0.35
0.28
0.22
0.17
0.12
0.08
0.05
0.02
0.02
0.05
0.08
012
017
£0.22
0.28
0.35
044
0.54
.65
0.79
094
1.1
-1.31

Fz dead
0.00
-12.50
-11.57
-10.70
-5.89
515
-3.48
-7.87
7.3
£.85
644
£.10
-5.83
-b62
-549
-542
542
-549
-5.62
-5.83
£.10
644
£.85
733
787
-348
515
589
-10.70
1157
-1250

Iy dead
0.00
037
0.52
0.63
0.71
0.76
0.79
0.81
0.82
0.82

Fx live
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.10
0.03
0.06
0.20
0.40
067
0.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Fz live
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-1.52
-3.596
-3.63
-16.40
-17.86
-21.77
-26.18
-562
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Wy live
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.36
149
128
3.00
277
422
435
0.58
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Figure 21 Triple Axle Loading (<2.6m) around crown

Fx passive
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Triple Axle (>2.6 m) at 7743 mm

T7.60 15.20 22.80

Figure 22Triple Axle Loading (>2.6m) around quarter span

Segment Intradosx Intrados.z BExtradosx Extrados.z Road.z Fedead Fzdead Mydead Fulive Fz live My live Fx passive Fx tatal Fz total Mytotal  Thrustin  Thrust out Bxtra-Thrust

0 0 0 -220 482 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -30678 14546 647 0 38 432
1 230 127 35 587 1630 1.31 -12.50 037 0.00 -0.00 0.00 0.00 -30810  -13697 731 3 40 453
2 583 246 42 684 1630 11 -11.57 0.52 0.00 .00 0.00 0.00 -30921 12540 -7.82 5 42 428
3 37 356 730 774 1630 0.94 -10.70 0.63 0.00 -0.00 0.00 0.00 31015 11490 319 & 43 4
4 1178 453 1045 857 1630 0.73 -9.89 0.1 0.00 -0.00 0.00 0.00 310 1481 357 g 44 375
5 1480 552 1365 933 1630 0.65 .15 0.76 0.00 -0.00 0.00 0.00 -311.59 9565 -5.14 10 46 351
6 1785 636 1689 1001 1630 0.54 -8.43 0.79 0.00 -0.00 0.00 0.00 3212 BT -10.06 13 43 327
7 2052 712 201 1062 1630 0.44 -1.87 0.81 0.00 .00 0.00 0.00 31256 -9 -11.47 13 5 305
3 2401 780 23313 1115 1630 0.35 733 042 0.00 0.00 0.00 0.00 29 7198 -13.52 24 60 282
Ej 22 333 2656 1162 1630 0.23 £.85 0.82 0.00 0.00 0.00 0.00 -313.1% 6513 -16.31 33 69 260
10 3024 337 2979 1201 1630 0.22 644 042 0.00 0.00 0.00 0.00 -313.41 5369 -19.96 45 a0 236
11 3333 923 3303 1233 1630 017 £.10 0.81 0.00 0.00 0.00 0.00 -31357  -B2.59 -24.57 60 95 212
12 3652 955 27 1253 1630 012 -5.43 0.41 0.00 -0.00 0.00 0.00 -313.69 4676 -30.20 73 13 187
13 3963 982 3951 1276 1630 0.08 -h.62 0.82 0.00 -0.00 0.00 0.00 31378 413 -36.92 95 135 160
14 47284 995 4275 1236 1630 0.05 -5.43 0.43 0.00 -0.00 0.00 0.00 -313.82  -35.65 -4476 125 160 13
15 4600 1000 4600 1250 1630 0.02 -5.42 0.84 0.00 0.00 0.00 0.00 -313.84 3023 5374 154 189 101
16 4916 995 4525 1286 1630 .02 -5.42 0.87 4. -3.12 073 0.00 31381 -21.70 -63.62 136 221 70
17 5232 932 5245 1276 1630 .05 -5.43 091 .12 -11.03 193 0.00 -31364 518 -2 214 243 46
13 5543 955 5873 1253 1630 .08 -h.62 0.9 4n £.13 078 0.00 -31345 657 -79.08 235 270 29
15 5362 323 2897 1233 1630 .12 -5.43 1.02 .01 0.20 0.02 0.00 -313.32 1260 -36.04 253 233 15
20 6176 387 6241 121 1630 017 £.10 100 022 £.51 159 0.00 -31254 2521 -53.51 281 316 1

21 6443 331 6544 1162 1630 -0.22 544 T2 0.75 -13.45 374 0.00 31198 50,10 -33.24 233 323 O
22 6799 780 6367 1115 1630 .28 .85 133 .63 -13.23 230 0.00 31106 7008 -53.20 230 326 17
23 7108 712 7139 1062 1630 035 -733 147 04 -2.50 0.45 0.00 -31057  30.00 -56.30 283 33 40
24 7415 636 811 1001 1630 .44 -1.87 164 .65 -10.28 262 0.00 -305.45 5374 53.95 272 08 63
25 7720 552 78 933 1630 054 -2.43 1.83 -1.43 -20.159 484 0.00 -30752 12681 -83.03 248 284 112
26 a0z2 453 151 a57 1630 .65 915 207 -1.41 -17.30 414 0.00 -30547 15387 7625 207 244 175
27 83 356 8470 7 1630 079 -5.29 233 .56 647 136 0.00 30412 17023 55959 155 154 250
28 3617 245 4733 634 1630 -0.54 -10.70 264 -0.02 .21 0.03 0.00 30316 18114 4247 103 4 329
29 8910 127 9105 587 1630 T -T1.57¢ 3.00 0.00 0.00 0.00 0.00 302056 19271 -24.50 51 50 409
30 3200 0 3420 432 1630 -1.31 -12.50 342 0.00 0.00 0.00 0.00 -300.74 20521 -715 0 40 450



Triple Axle (+2.6 m) at 5927 mm

Figure 23 Triple Axle Loading (>2.6m) around crown

Segment Intradosx Intrados.z Extradosx Extradosz Road.z Fxdead Fzdead Mydead Fxlive Fz live My live Fx passive Fxtotal Fz total Mytotal Thrustin  Thrust out Extra-Thrust
0 0 0.00 0.00 44 436

0 -220 482 1630 0.00 0.00 0.00 0.00 0.00 ; ] -35217 17441 -8.57 Bl

1 290 127 95 587 1630 13 -12.50 0.37 0.00 -0.00 0.00 0.00 -35348 16191 -10.87 & 50 450
2 583 246 412 684 1630 11 -11.57 0.52 0.00 -0.00 0.00 0.00 -35460 15034 1330 13 56 414
3 a75 356 730 7id 1630 0.54 -10.70 0.63 0.00 0.00 0.00 0.00 -36654 13964 1604 21 63 331
4 1178 453 1045 357 1630 0.79 5.9 0.7 0.00 0.00 0.00 0.00 -36632 12995 1926 30 72 M7
5 1420 562 1365 933 1630 065 515 0.76 0.00 0.00 0.00 0.00 -36657 12060 2313 41 a2 14
& 1785 636 1639 1001 1630 054 -3.48 0.79 0.00 -0.00 0.00 0.00 5751 11212 273 L 95 281
7 2092 712 20M 1062 1630 044 187 0.1 0.00 -0.00 0.00 0.00 -35794 10425 -31343 69 10 243
3 2401 780 2313 1115 1630 0.35 733 0.32 0.00 -0.00 0.00 0.00 -35330 9692 -40.13 a3 123 213
3 272 433 2656 1162 1630 0.23 £.45 0.32 0.00 -0.00 0.00 0.00 -358.57 9007 -43.03 10 151 178
10 024 387 25973 1201 1630 0.22 -5.44 0.2 0.07 -1.70 0.35 0.00 -358.86 -81.93 -57.04 135 176 41
il 3313 923 3303 1233 1630 017 £.10 0.81 0.30 513 1.33 0.00 -35933 6670 65.55 160 200 107
12 3652 953 3627 1253 1630 012 -5.43 0.1 0.21 -3.27 0.92 0.00 -359.66 -5261 -72.49 180 220 a0
13 3963 982 3951 1276 1630 0.08 -3.62 0.32 0.02 -1.06 0.04 0.00 -359.76 4592 -13.73 200 240 54
14 4284 995 4275 1286 1630 0.05 -5.45 0.83 0.02 -1.52 0.45 0.00 -359.83 -33.51 -83.35 225 265 26
15 4600 1000 4600 1250 1630 0.02 -5.42 0.84 0.07 -18.45 334 0.00 -359.92 1461 -95.52 245 285 5
16 4916 995 4325 1286 1630 0.02 -5.42 0.87 0.07 -13.55% 253 0.00 -359.83 9.3% 5757 251 29 0
17 5232 582 5245 1276 1630 0.05 -5.45 0.91 0.02 -1.57 012 0.00 -358.76 16485 5315 253 293 2
18 5h43 955 5573 1253 1630 0.08 562 0.96 0.06 -3.12 0.85 0.00 -35562 2559 -10000 257 257 2
19 5862 528 5857 1233 1630 012 -5.43 1.02 063 -24.67 505 0.00 -35887 5609 59.74 255 295 12
20 6176 887 6221 1201 1630 017 .10 141 0.0 -27.43 466 0.00 -35779 8968 -51.23 230 27 46
21 6433 433 6544 1162 1630 .22 -5.44 1.21 .21 -5.19 0.56 0.00 -357.37 1013 -13.67 195 236 32
22 6753 780 6367 1115 1630 0.28 £.45 133 0.00 0.00 0.00 0.00 -357.09 10816 63 163 204 138
23 710a 2 183 1062 1630 .35 -733 147 0.00 0.00 0.00 0.00 -35674 11549 5795 134 176 183
24 7415 636 7511 1001 1630 .44 -1.87 1.64 0.00 0.00 0.00 0.00 -356.30 12335 4379 109 151 226
25 7720 552 783 933 1630 .54 -3.43 1.83 0.00 0.00 0.00 0.00 -35676 13183 4059 36 128 263
26 a0zx2 453 4151 857 1630 .65 -3.15 207 0.00 0.00 0.00 0.00 -35511 1409% 33 66 108 3
27 83 356 8470 774 1630 4.79 -5.39 233 0.00 0.00 0.00 0.00 -35433 15088  -26.50 43 50 353
28 617 246 4733 634 1630 0.54 -10.70 264 0.00 0.00 0.00 0.00 -3533% 16158 -20.30 3 74 357
23 a9, 127 9105 587 1630 -1 -11.57 3.00 0.00 0.00 0.00 0.00 -35227 17314 1443 15 55 441
an 5200 0 9420 432 1630 1.3 -12.50 342 0.00 0.00 0.00 0.00 -35096 18564 373 0 44 436



Unfactored Load case

Single Axle at 2425 mm

2135

Figure 24 Single Axle Loading quarter span

Segment Intradosx Intradosz Extradosx BExtrados z Road.z Fedead Fzdead Mydead Fxlive Fz live Ity live Fx passive Fx total Fz total Mytotal  Thrustin = Thrust out Extra-Thrust

1] 0 0 -220 432 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -21535 13823 356 0 28 502
1 250 127 95 587 1630 1.05 -10.33 0.3 0.00 .00 0.00 0.00 21641 12789 1333 40 63 432
2 583 246 412 684 1630 0.89 -5.55 0.43 0.00 .00 0.00 0.00 21730 11835 2267 79 106 364
3 379 356 730 774 1630 0.75 -8.81 0.52 0.00 .00 0.00 0.00 21304 10954 -3156 117 144 300
4 1173 458 1045 357 1630 062 -8.13 0.58 0.00 -0.00 0.00 0.00 21867 1141 40 155 181 233
5 14380 552 1365 933 1630 0.51 -1.51 0.63 0.00 .00 0.00 0.00 -21918 5390 -43.74 153 215 178
& 1785 636 1685 10M 1630 D42 £.94 0.65 0.00 0.00 0.00 0.00 -21960  -36.96 -57.29 23 257 115
") 2032 712 20M 1062 1630 0.34 -5.42 0.66 0.07 -1.07 0.22 0.00 -22000 7547 -65.85 27N 296 62

] 24 780 2333 1115 1630 0.27 -5.96 0.67 0.2 -14.34 202 0.00 22110 -ha67 -71.82 302 327 15

3 272 833 2656 1162 1630 021 -5.96 0.67 1.25 -26.07 236 0.00 22256 2703 =077 304 323 -0

10 024 337 25979 1201 1630 017 -5.22 0.66 0.56 -13.75 1 0.00 -22323 307 5402 276 E 16

1 3333 923 3303 1233 1630 013 -4.33 0.66 0.03 .73 0. 0.00 -22344 236 -56.33 241 266 4

12 3652 953 3627 1253 1630 0.09 -4.70 0.66 -0.00 0.00 0.00 0.00 22353 24 -43.25 209 234 66

13 3563 932 3951 1276 1630 0.06 -4.52 0.66 -0.00 0.00 0.00 0.00 -22359 646 -42.70 179 204 30

14 4234 995 4275 1286 1630 0.04 -4.41 0.66 -0.00 0.00 0.00 0.00 22363 1.2 -36.77 152 177 114
15 4600 1000 4600 1250 1630 0.01 -4.35 0.63 -0.00 0.00 0.00 0.00 22364 1562 -31.50 123 153 137
16 4916 995 4525 1286 1630 0. 435 0.70 0.00 0.00 0.00 0.00 22363 1998 -26.39 108 132 159
17 5232 582 5245 1276 1630 0.04 441 0.73 0.00 0.00 0.00 0.00 -22359 2438 -22.95 50 15 180
12 5548 955 5573 1258 1630 0.06 -4.52 0.77 0.00 0.00 0.00 0.00 22353 289 -15.64 ri 100 200
15 5362 523 5857 1233 1630 0.09 470 0.83 0.00 0.00 0.00 0.00 -22344 3381 -16.94 62 a3 220
20 6176 387 6221 12N 1630 0413 453 0.89 0.00 0.00 0.00 0.00 22331 3354 -14.753 53 73 235
21 6483 338 5544 1162 1630 017 -5.22 0.98 0.00 0.00 0.00 0.00 -22315 4375 -13.13 45 70 253
22 6799 780 6867 1115 1630 0.21 -5.56 1.07 0.00 0.00 0.00 0.00 -22293 4531 -11.58 39 65 273
23 7108 712 7189 1062 1630 0.27 -5.96 1.19 0.00 0.00 0.00 0.00 -22266  5b.23 -10.95 35 60 293
24 7415 636 751 1001 1630 .34 5.42 1.33 0.00 0.00 0.00 0.00 22232 6170 -10.23 32 a7 319
25 7720 552 7831 933 1630 .42 -5.94 1.50 0.00 0.00 0.00 0.00 22190 6363 562 23 54 343
26 a022 453 8151 357 1630 .51 -7.51 1.69 0.00 0.00 0.00 0.00 22139 7614 -3.97 25 51 36
27 8321 356 3470 74 1630 .62 -4.13 19 0.00 0.00 0.00 0.00 22077 M4 -3.16 21 43 356
23 3617 246 3733 634 1630 .75 -2.81 217 0.00 0.00 0.00 0.00 -22002 5308 -7.05 16 43 428
23 3310 127 3105 587 1630 -0.33 -3.55 247 0.00 0.00 0.00 0.00 21913 10263 550 3 36 463
0 5200 0 53420 432 1630 -1.05 -10.33 282 0.00 0.00 0.00 0.00 -21808  1129% 334 0 27 303



Single Axde at 4223 mm

Figure 25 Single Axle Loading crown

Segment Intradosx Intrados.z BExtrados x Extradosz Road.z Fedead Frdead Mydead Fxlive Fz live My live Fx passive Fx total Fz total Mytotal  Thrustin - Thrust out Bxtra-Thrust
1] =220 482 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 24020 12853 4N 500

0 ! i I ! I

1 250 127 95 587 1630 1.05 -10.33 0.3 0.00 -0.00 0.00 0.00 24125 11860 208 15 45 454
2 583 245 412 684 1630 0.8% 5.55 043 0.00 0.00 0.00 0.00 -24214 10905 1163 25 59 412
3 479 356 730 774 1630 0.75 -3.81 0.52 0.00 -0.00 0.00 0.00 -2428% 10024 1508 43 72 72
4 1178 453 1045 857 1630 0.62 -3.13 0.58 0.00 -0.00 0.00 0.00 -24381 921 -18.42 56 a5 134
5 1480 552 1365 933 1630 0.51 -7.51 063 0.00 -0.00 0.00 0.00 -24402  -B460 -21.32 70 99 253
3 1785 636 1635 1001 1630 0.42 £.54 065 0.00 -0.00 0.00 0.00 -244.44  TVET -25.43 a5 114 263
7 2052 72 20M 1062 1630 034 £.42 066 0.00 0.00 0.00 0.00 -24478 -N326 -29.37 101 130 225
g 2401 780 23131 1115 1630 0.27 -5.596 067 0.00 -0.00 0.00 0.00 24505 6528 -1375 115 147 195
g 2712 433 2656 1162 1630 0.1 -5.56 067 0.00 -0.00 0.00 0.00 24527 K972 -33.67 140 168 161
10 024 as7 2975 1201 1630 017 522 0.66 0.00 -0.00 0.00 0.00 -245431 B4 H1 4433 162 150 126
1A 3338 928 3303 1233 1630 013 453 066 0.00 -0.00 0.00 0.00 -24556 4553 -50.43 133 216 51
12 3652 955 627 1258 1630 0.05% 470 0.66 0.00 -0.00 0.00 0.00 -24565 44388 -57.51 213 245 L
13 3563 982 3551 1276 1630 0.06 -4.52 066 0.07 -4.08 053 0.00 24579 3627 -65.05 245 277 18
14 4284 995 4275 1286 1630 0.04 441 0.66 0.3 -28.41 4.80 0.00 24613 346 6323 264 291 0
15 4600 1000 4600 1250 1630 0.01 435 068 0.0 -24.35 3.05 0.00 -246.24 2529 £2.33 242 269 21
16 4516 555 4525 1286 1630 0.01 435 0.70 0.01 -153 0.05 0.00 24622 3157 -54.81 208 236 L
17 5232 982 5245 1276 1630 -0.04 441 0.73 0.00 0.00 0.00 0.00 24618 3598 -47.50 173 205 85
18 5548 955 5573 1258 1630 .06 -4.52 077 0.00 0.00 0.00 0.00 -24612 4051 -41.05 151 179 121
15 5862 928 5857 1233 1630 0.05 470 0483 0.00 0.00 0.00 0.00 -24603 4520 -35.41 123 156 151
20 6176 as7 6221 1201 1630 0.13 4453 0.89 0.00 0.00 0.00 0.00 -24550 5013 -30.54 108 136 13
21 6438 a3 6544 1162 1630 0.17 522 0.598 0.00 0.00 0.00 0.00 -24574 5535 -26.33 Ell 115 210
22 6799 780 6367 1118 1630 0.2 -5.56 1.07 0.00 0.00 0.00 0.00 -24552 6051 -22.84 76 104 233
23 7108 72 7185 1062 1630 0.27 -5.96 115 0.00 0.00 0.00 0.00 -24525  66.87 -19.35 64 52 266
24 7415 636 7811 1001 1630 0.4 £.42 133 0.00 0.00 0.00 0.00 24451 7329 -17.25 53 a2 295
25 7720 552 783 533 1630 0.42 £.54 1.50 0.00 0.00 0.00 0.00 -24445 8023 -15.05 44 73 124
26 an22 453 3151 857 1630 0.5 -7.51 1.69 0.00 0.00 0.00 0.00 -24398 874 -13.M 36 65 355
27 43 356 a470 774 1630 .62 -3.13 19 0.00 0.00 0.00 0.00 -24336 595487 -11.03 28 57 387
28 9617 245 4733 684 1630 0.75 -3.41 217 0.00 0.00 0.00 0.00 24261 10468 393 15 45 472
29 8910 127 5105 587 1630 0.25 555 247 0.00 0.00 0.00 0.00 24172 14213 671 10 40 455
30 5200 0 5420 432 1630 -1.05 -10.33 282 0.00 0.00 0.00 0.00 24067 12456 407 0 30 500



Double Axle (>1.0 m) at 3083 mm

Figure 26 Double Axle Loading (>1m spacing) quarter span

Segment Intradosx  Intrados.z Extradosx Extrados.z Road.z Fedead Fzdead Mydead Fxlive Fz live My live Fx passive Fx total Fz total Mytotal  Thrustin  Thrust out BExtra-Thrust

0 0 0 -220 432 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 23530 -15513 430 -0 k]l 453
1 250 127 95 587 1630 1.05 -10.33 0.3 0.00 0.00 0.00 0.00 -23636  -14480 -1643 45 75 424
2 543 245 412 634 1630 0.9 -3.55 0.43 0.00 -0.00 0.00 0.00 23725 -13526  -2335 30 120 350
3 379 356 730 774 1630 0.75 481 0.52 0.00 0.00 0.00 0.00 237599 12644 4005 135 165 279
4 178 452 1049 a57 1630 062 413 0.58 0.00 0.00 0.00 0.00 23861 -11831 5172 132 211 208
5 14380 552 1369 933 1630 0.51 -1.51 0.63 0.00 0.00 0.00 0.00 23513 -11080 6350 229 253 139
6 1785 636 1639 1007 1630 042 £.94 0.65 035 -4.52 0.73 0.00 23990 5343 7470 276 305 72
7z 2092 2 20M 1062 1630 0.34 £.42 0.66 128 -20.22 218 0.00 24182 7224 -41.37 09 337 21
a 24 780 2313 1115 1630 0.27 5.96 0.67 1.30 -23.35 213 0.00 24308 4253 41N 315 342 0
] 272 a3 2656 1162 1630 021 5.56 0.67 0.46 556 0.67 0.00 24376 2780 -76.86 300 327 1

10 an24 as7 25975 1201 1630 017 522 0.66 027 663 0.93 0.00 24415 1556 -71.42 275 306 10
T 3133 524 3303 1233 1630 013 453 0.66 033 5.7 1.15 0.00 24464 116 6372 245 276 a2
12 3652 955 627 1258 1630 0.05 470 0.66 0.0 135 0.25 0.00 24482 6489 -54.73 211 238 61
13 3563 982 3551 1276 1630 0.06 -4.52 0.66 0.00 0.1 -0.00 0.00 -24488 1142 -46.26 176 203 Ll
14 4284 995 4275 1236 1630 0.04 441 0.66 0.00 0.00 0.00 0.00 -24452 15483 -33.61 144 172 115
15 4600 1000 4600 1250 1630 0.01 4.35 0.68 0.00 0.00 0.00 0.00 -24453 2019 -31.80 116 143 147
16 4516 595 4925 1286 1630 0.01 435 0.70 0.00 0.00 0.00 0.00 244592 2454 -25.84 52 115 172
17 5232 982 5245 1276 1630 0.04 441 0.73 0.00 0.00 0.00 0.00 24488 2395 -20.74 71 93 196
13 5548 955 5573 1258 1630 0.06 452 0.77 0.00 0.00 0.00 0.00 24482 3147 -16.43 53 80 215
15 5862 923 5897 1233 1630 .05 470 0.83 0.00 0.00 0.00 0.00 24473 317 -13.M1 39 66 241
20 6176 as7 6221 121 1630 013 493 0.89 0.00 0.00 0.00 0.00 24460 4310 -10.29 23 55 261
21 6483 433 6544 1162 1630 017 522 0.98 0.00 0.00 0.00 0.00 24444 433 -3.26 15 47 281
22 6799 780 6867 1115 1630 0.21 -5.56 1.07 0.00 0.00 0.00 0.00 24422 5188 684 13 41 M
23 7108 2 71383 1062 1630 027 -5.96 1.15 0.00 0.00 0.00 0.00 243595 55.84 -5.93 10 33 an
24 7415 636 7511 1001 1630 034 £.42 1.33 0.00 0.00 0.00 0.00 24361 6626 -5.43 7 36 kL
25 T720 552 7831 933 1630 .42 £6.94 1.50 0.00 0.00 0.00 0.00 24315 7320 -h.22 & 35 362
26 8022 458 8151 857 1630 0.51 -1.51 1.69 0.00 0.00 0.00 0.00 24268 3070 -h.19 & M4 385
27 8321 356 a470 74 1630 .62 413 1.91 0.00 0.00 0.00 0.00 24206 33.83 -h.18 & M4 405
28 3617 246 4733 684 1630 075 -8.81 217 0.00 0.00 0.00 0.00 24131 9765 -5.08 5 M4 436
29 3510 127 9105 587 1630 0.89 -5.55 247 0.00 0.00 0.00 0.00 24042 10719 47 3 33 467
0 3200 0 3420 432 1630 -1.05 -10.33 282 0.00 0.00 0.00 0.00 23937 11752 -3 0 30 500



Double Axle (>1.0  m) at 4752 mm

Figure 27 Double Axle Loading (>1m spacing) crown

Segment Intradosx Intrados.z Exradosx Extrados.z Road.z Fxdead Fzdead Mydead Fxlive Fz live My live Fx passive Fx total Fz total Mytotal Thrustin  Thrust out BExtra-Thrust
0

EYBNURRRVRNUESsIascasnigeronsrwn=9o

0.00 -271.80 -14343 523 0 34 496
0.00 27285 -133.09 -9.37 14 48 451
0.00 27374 -12355  -1347 28 62 409
0.00 27449  -11474 1768 43 76 368
0.00 27511 -10660 -22.13 59 91 328
0.00 27562  -99.10 -26.96 76 108 288
0.00 -276.04 -92.16 -32.31 95 127 243
0.00 -276.38  -85.74 -38.30 iz 149 210
0.00 -276.65 -79.78 -45.03 141 173 170
0.00 27687 -74.22 -52.62 168 200 128
0.00 27703  -69.00 61.14 199 231 86
0.00 27719  -63.26 -70.61 234 266 42
0.00 -277.78  -38.79 -78.17 264 295 5
0.00 -27843  -244 -77.55 263 294 0 .
0.00 -278.56  10.60 -71.74 242 273 18
0.00 27859  20.11 -65.88 221 252 38

0 -220 482 1630 0.00 0.00 0.00 0.00
127 95 587 1630 1.05 -1033 031
246 412 684 1630 0.89 -9.55 043
356 730 774 1630 0.75 -8.81 0.52
458 1049 857 1630 0.62 -8.13 0.58

636 1689 1001 1630 0.42 -6.94 0.65
712 201 1062 1630 0.34 6.42 0.66
780 2333 1115 1630 0.27 -5.96 0.67
838 2656 1162 1630 0.21 -5.56 0.67
887 2979 1201 1630 0.17 -5.22 0.66
928 3303 1233 1630 0.13 493 0.66
959 3627 1258 1630 0.09 -4.70 0.66
982 3951 1276 1630 0.06 -4.52 0.66
995 4275 1286 1630 0.04 441 0.66
1000 4600 1290 1630 0.01 4.35 0.68

200000000 OOS!
©o

COOOOOOOOOOOLLLOOODODOOOODOOOO OO
8883838838883RR°38138388883888
00892222288 8bbahbhudd o
S8883838383883, 730, 288388383838838
OO0~ -HOAWOOOOOOOOOOOO
8888838833333 883385283888838888

o

8

995 4925 1286 1630 -0.01 -4.35 0.70 I 27854  35.86 -58.30 193 224 67

982 5249 1276 1630 0.04 441 0.73 0.00 -27846 4414 -49.24 160 191 103
959 5573 1258 1630 -0.06 -4.52 0.77 0.00 27840 4867 -40.93 130 161 139
928 5897 1233 1630 -0.09 -4.70 0.83 0 0.00 27831 5337 -33.74 104 135 172
887 6221 1201 1630 0.13 493 0.89 0 0.00 -278.18 5829 -27.62 82 113 204
838 6544 1162 1630 017 -5.22 0.98 0 0.00 27801 6351 -22.51 63 95 234
780 6867 1115 1630 0.21 -5.56 1.07 0 0.00 -277.80  69.07 -1832 48 80 262
712 7189 1062 1630 0.27 -5.96 1.19 0 0.00 27753  75.03 -14.97 36 68 290
636 7511 1001 1630 0.34 6.42 1.33 0 0.00 27719 8146 -12.35 27 59 318
552 7831 933 1630 042 6.94 1.50 0. 0.00 -276.77 8839 -10.36 20 52 345
458 8151 857 1630 0.51 -7.51 1.69 0 0.00 -276.26  95.90 -8.87 14 47 373
356 8470 774 1630 0.62 -8.13 1.91 0 0.00 27563 10403 -7.74 10 43 401
246 8788 684 1630 0.75 -8.81 217 0 0.00 27489 11284 684 7 40 431
127 9105 587 1630 0.89 -9.55 247 0 0.00 27400 12239  6.01 3 37 462
0 9420 482 1630 -1.05 -10.33 2.82 0 0.00 27284 13272 511 0 K 496



Segment

L1-R--R N B -p R LN R =

Intrados x

8617

Intrados.z  Extradosx Extrados.z Road.z

0
127
246
356
458
552
636
712
780
433
887
323
953
982
995
1000
995
582
955
523
aa7
433
780
72
636
552
453
356
246
127
0

Double &xle (1.3 m) at 7251 mm

25.65

B8.55

-220
35
412
730
1045
1365
1635
20M
2313
2656
2973
3303
3627
3951
4275
4600
4925
5245
5573
5857
6221

7183
511
783
4151
3470
4733
9105
9420

482
587
684
774
857
5331
1001
1062
1115
1162
1201
1233
1253
1276
1286
1250
1286
1276
1253
1233
1201
1162
1115
1062
1001
933
857
74
684
587
432

1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630

Figure 28 Double Axle Loading (1.3m spacing) at quarter span

Fx dead
0.00
1.05
0.89
0.75
0.62
0.51
042
034
027
0.21
017
0.3
0.09
0.06
0.04
0.01
.01
0.04
.06
.09
0413
017
.21
£0.27
0.34
.42
0.51
062
£0.75
£.89
-1.05

Fz dead
0.00
-10.33
-9.55
-8.81
-8.13
<751
654
£42
-5.96
-5.56
522
-493
-4.70
-4.52
-4.41
-4.35
-4.35
-4.41
-4 52
470
4593
522
-5.56
-5.96
642
-6.54
-7.51
-8.13
-8.81
-5.55
-10.33

My dead Fxlive
0.00 0.00
0.31 0.00
043 0.00
0.52 0.00
0.58 0.00
063 0.00
065 0.00
066 0.00
067 0.00
0.67 0.00
0.66 0.00
0.66 0.00
0.66 0.00
0.66 0.00
0.66 0.00
0.68 0.00
0.70 0.00
0.73 0.00
077 003
083 .59
089 11
093 040
1.07 007
1.19 £.38
1.33 £.55
1.50 0.31
1.69 £0.02
1.91 0.00
207 0.00
247 0.00
282 0.00

Fz live
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
-164
-22.58
-33.48
4981
-143
.77
-8.79
-4.31
0.30
0.00
0.00
0.00
0.00

My live
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
047
491
594
124
0.40
1.58
1.90
0.84
0.04
0.00
0.00
0.00
0.00

Fx passive
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Fx total
-275.29
-276.34
-277.23
-277.98
-278.60
=279 1
-279.53
-279.87
-280.15
-280.36
-280.53
-280.65
-280.74
-280.80
-280.84
-280.85
-280.84
-280.80
-280.71
-280.03
-278.80
-278.24
-277.95
-277.31
-276.41
-275.69
-275.15
-274.53
-273.78
-272.89
-271.84

Fz total
-125.32
-114.99
-105.44
-56.63
-38.50
-30.99
-74.06
6763
6167
-56.11
-50.89
-45.97
-41.27
-36.74
-32.33
-27.98
-23.63
-19.22
-13.05
1462
5303
68.05
75.04
8777
102.98
11423
12203
130.16
13857
148.52
158.85

My total
-12.11
-10.56
-8.54
-7.39
£.07
511
464
481
571
-747
-10.15
-13.86
-18.65
-24.56
-31.64
-35.50
4534
-55.94
71863
-83160
-83.10
SR
7217
-66.45
-55.07
-45.56
-40.50
-31.44
-22 67
-14.06
-5.45

Thrust in
23

19
14
9

5

:

0

-

4
10
20
13
50
7
97
126
161
199
242
276
277
256
235

213
185
152
13
87
57
28
0

Thrust out

57
52
47
4
37
Y
12
1
%
42
51
5
82
103
128
158
192
230
273
107
09
239
267
245
218
185
152
121
9
63
5

Extra-Thrust
473
447
424
402
g2



Double Axle (1.3 m)at 5257 mm

Span1

Figure 29 Double Axle Loading (1.3m spacing) near the crown

Segment Intradosx  Intrados.z  Extradosx Extradosz Foad.z Fxdead Fzdead Mydead Fxlive Fz live My live Fx passive Fxtotal Fz tatal Mytotal  Thrustin  Thrust out Extra-Thrust
1] 1] 0.00 0

0 -220 432 1630 0.00 0.00 0.00 0.00 0.00 i : -289.02  -14619 582 0 36 454
1 230 127 95 587 1630 1.05 -10.33 0.3 0.00 -0.00 0.00 0.00 -23007 13585 857 9 45 455
2 583 246 412 634 1630 0.9 -3.55 0.43 0.00 -0.00 0.00 0.00 23096 12631 1143 13 54 47
3 373 356 730 774 1630 0.75 -3.81 0.52 0.00 -0.00 0.00 0.00 23171 11750 1455 23 64 330
4 1178 453 1045 a57 1630 062 413 0.58 0.00 .00 0.00 0.00 29233 10937 1308 4 rL 244
] 1430 5h2 1369 933 1630 0.51 -7.51 0.63 0.00 .00 0.00 0.00 29284 186 2214 B4 a9 na
6 1785 636 1685 1001 1630 042 £.94 0.65 0.00 .00 0.00 0.00 -253.26 94592 -26.87 70 104 272
& 2052 72 20M 1062 1630 0.34 £.42 0.66 0.00 .00 0.00 0.00 -25360 8850 -32.40 a5 123 236
a 240 780 2333 1115 1630 0.27 -5.96 0.67 0.00 .00 0.00 0.00 -25387 8264 -313.33 111 144 158
9 272 338 2656 1162 1630 0.21 -5.56 0.67 0.00 .00 0.00 0.00 23408 -76.98 -46.27 136 170 155
10 3024 387 2975 1201 1630 0.7 -5.22 0.66 0.00 .00 0.00 0.00 2325 176 -54.79 165 195 113
11 3333 928 3303 1233 1630 013 453 0.66 0.00 .00 0.00 0.00 -23433 66483 -64.45 198 232 76
12 3652 959 3627 1253 1630 0.03 470 0.66 0.07 -2.75 0.67 0.00 -23454 5538 -73.21 235 265 3
12 3963 982 3951 1276 1630 0.06 452 0.66 0.53 -23.15 455 0.00 -29513 2567 -82.27 261 254 0
14 4284 995 4275 1286 1630 0.04 -4.41 0.66 0.36 -32.33 414 0.00 -28553 1112 -79.55 253 286 b
15 4600 1000 4600 1250 1630 0.01 435 0.63 0.02 -4.55 0.25 0.00 -29555 2002 -72.32 230 263 27
16 4316 995 4525 1286 1630 0.0 435 0.70 -0.00 .50 0.24 0.00 29554 2527 471 210 243 43
17 5232 932 5243 1276 1630 0.04 -4.41 0.73 .11 -59.65 1.83 0.00 -23540 3534 £1.23 150 223 72
18 5543 953 5573 1258 1630 -0.06 -4.52 0.77 -0.20 -10.82 1.66 0.00 -23514 5463 -53.13 161 154 105
19 5862 923 5857 1233 1630 -0.03 -4.70 0.83 -0.04 -1.57 013 0.00 -295.01 6095 -4 13 164 143
20 6176 337 6221 1201 1630 .13 -4.933 0.83 0.00 0.00 0.00 0.00 -234.83 6543 -36.33 104 133 1759
21 6433 333 6544 1162 1630 D17 -5.22 0.93 0.00 0.00 0.00 0.00 2 70 -29.72 a1 15 213
22 6739 780 6367 115 1630 421 -5.96 1.07 0.00 0.00 0.00 0.00 23450 7666 -24.15 63 36 245
23 7108 72 7139 1062 1630 027 -5.96 1.19 0.00 0.00 0.00 0.00 25423 8262 -19.58 47 a1 277
24 7415 636 7511 1001 1630 .34 -6.42 133 0.00 0.00 0.00 0.00 -25348% 3504 -15.30 35 63 na
25 7720 552 7831 933 1630 -0.42 6.4 1.50 0.00 0.00 0.00 0.00 -23347 9558 -13.02 25 a9 331
26 an22 453 8151 a57 1630 0.51 -7.51 169 0.00 0.00 0.00 0.00 2929 10348 1079 17 52 67
27 a3 356 2470 7id 1630 .62 413 19 0.00 0.00 0.00 0.00 29234 11162 409 12 46 357
28 3617 246 4738 634 1630 0.75 4.4 217 0.00 0.00 0.00 0.00 29158 12043 779 7 42 423
25 8510 127 5106 587 1630 0.8 9.55 247 0.00 0.00 0.00 0.00 29070 12997 £.72 3 a9 460

30 5200 o 3420 432 1630 -1.05 -10.33 282 0.00 0.00 0.00 0.00 28965 14031 575 0 36 434



Segment

SRR EEE T

b

BSEENENR

Intrados x

0
250
583
a79
1178
1430
1785

617
8910
3200

Intrados z Extradosx Extrados.z Roadz

0
127
245
356
458
502
636
712
780
433
387
923
959
982
995
1000
995
932
955
923
837
431
780
712
636
552
453
356
245
127
0

-220
95
412
730
1045
1369
1689
20M
2333
2656
2979
3303
3627
3951
4275
4600
4525
5243
5573
5897
6221
6544
6367
7189
7511
7831
3151
2470
4733
9105
3420

Triple Axle (<2.6 m) at 7280 mm

13.30 19.95

432
287
634
74
as7
933
1001
1062
1115
1162
1201
1233
1253
1276
1286
1250
1286
1276
1253
1233
1201
1162
1115
1062
10M
933
a57
74
634
587
432

1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630
1630

Figure 30 Triple Axle Loading (<2.6m) around quarter length

Fx dead
0.00
1.05
0.39
0.75
062
0.5
042
034
0.27
0.2
017
013
0.09
0.06
0.04
0.m
001
004
0.06
0.09
013
017
021
027
034
042
051
062
075
0.89
-1.05

Fz dead
0.00
-10.33
555
-5.81
-3.13
-7.51
£.54
542
-5.56
-5.56
-5.22
-4.53
470
452
441
-4.35
435
441
452
-4.70
-4.53
-5.22
-5.56
-5.56
542
£.54
-7.51
-813
281
555
-10.33

My dead
0.00
0.3
043
0.52
0.58
063
0.65
066
0.67
0.67
0.66
0.66
066
0.66
0.66

Fx live
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
004
022
033
061
089
-1.13
-1.26
.56
0.02
0.00
0.00
0.00
0.00

Fz live
0.00
0.00
000
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
000
-215
-3.67
583
-15.05
-18.54
-20.44
-15.91
-7.54
0.26
0.00
0.00
0.00
0.00

My live
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.54
167
1.50
3.11
38
440
423
148
0.03
0.00
0.00
0.00
0.00

Fx passive
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Fx total
-282.68
-283.73
-284 62
-285.37
-285.55%
-286.50
-286.92
-287 26
-287.53
-287.75
-287.91
-288.04
-28813
-288.15
-288.23
-288.24
-288.23
-288.15
-288.05
-287.78
-287.33
-286.55
-285.45
-284.04
-282.44
-281.46
-280.93
-280.31
-279.56
-278.67
=277 62

Fz total
-12362
-113.28
-103.74
54.93
-86.80
-75.29
-72.35
6593
-55.97
-54.41
-45.19
-44.26
-3557
-35.04
-30.63
-26.28
-21.93
-17.52
-10.84
253
17.25
3756
61.66
88.06
114.40
129.27
137.03
145.16
153.98
163.52
173.85

My total
-21.03
-18.05
-15.05
1219
960
-7.43
-5.82
-4 50
479
558
=137
-10.25
-14 26
-15.48
-25.92
-33.60
4253
-52.70
£3.92
7470
-83.71
50.23
52 60
-50.06
-81.96
£39.35
-55.93
-42 57
-30.35
-18.07
-5.85

Thrust in
a1
42

13
24
16
3
3
0
0
3
g
19
13
51
74

10

163
208
245
276
296
m
287
254
209
164
120
78

39

O

Thrust out  Extra-Thrust

a5
76
67
57
45
42
E
13
33
35
4
5
65
a3
106
133
164
200
235

308
329
a1
320
238
243
198
155
114
74

6

445
423
404
387
an



Triple Axle (<2.6 m) at 5632 mm

6.65 13.30 19.95

Figure 31 Triple Axle Loading (<2.6m) around crown

Segment Intradosx  Intrados.z  Edradosx Extrados.z Roadz Fxdead Fzdead Mydead Fxlive Fz live My live Fx passive Fx total Fz total Mytotal  Thrustin  Thrust out Extra-Thrus
0 0.00 0.00

0 -220 482 1630 0.00 0.00 0.00 0.00 0.00 [ I 31420 14632 6596 1 33 431
1 290 127 95 587 1630 1.05 -10.33 0.31 0.00 0.00 0.00 0.00 -31525 -13599 655 0 33 4561
2 583 246 412 684 1630 0.8% -9.55 0.43 0.00 0.00 0.00 0.00 -31614 12644 H46 0 38 433
3 a79 356 730 774 1630 0.7% -8.81 0.52 0.00 0.00 0.00 0.00 -3168% 11763 683 1 39 405
4 1178 458 1045 a57 1630 0.62 -8.13 0.58 0.00 0.00 0.00 0.00 -31751 10950 -7.83 5 42 377
5 14380 552 1365 933 1630 0.51 -7.51 0.63 0.00 0.00 0.00 0.00 -31303 10199 958 10 47 350
6 1785 636 1689 1001 1630 0.42 £.94 0.65 0.00 0.00 0.00 0.00 -31845 9506 -12.22 18 55 321
7 2052 712 20 1062 1630 034 £.42 0.66 0.00 0.00 0.00 0.00 -313.7% 8364 -15.88 30 66 292
g 24 780 2333 1115 1630 027 -5.96 0.67 0.00 0.00 0.00 0.00 -319.06 8267 -20.66 44 a1 261
9 272 g33 2656 1162 1630 0.21 -h.56 0.67 0.00 0.00 0.00 0.00 3927 -7 -26.67 63 100 223
10 3024 87 2979 1201 1630 017 -5.22 0.66 0.00 0.00 0.00 0.00 -31944 7150 -33.99 a6 122 134
1 3318 928 3303 1233 1630 013 -453 0.66 0.00 0.00 0.00 0.00 -31956 6697 4271 113 145 158
12 3652 955 3627 1258 1630 0.0% -4.70 0.66 0.00 010 0.03 0.00 -31966 6217 -52.87 145 131 118
13 3968 982 3951 1276 1630 0.06 452 0.66 0.03 512 0.97 0.00 -319.81 5252 -63.96 180 216 73
14 4284 995 4775 1286 1630 0.04 -£.41 0.66 0.11 -9.74 1.39 0.00 -319.9% -38.37 -73.71 212 247 44
15 4600 1000 4600 1250 1630 0.01 435 0.6 0.04 -10.46 1.88 0.00 -32000 -2356 -82.27 235 275 15
16 4316 995 4525 1286 1630 4 435 0.70 007 -20.01 325 0.00 -319.92  0.80 -87.41 256 291 0
7y 5232 582 5245 1276 1630 004 -£.41 0.73 0.18 -16.41 2.85 0.00 31990 2162 -83.43 253 254 0
18 5548 959 5873 1258 1630 0106 452 Q.77 .52 -23.20 512 0.00 -31913 5434 -84.42 244 280 20
19 5862 928 5897 1233 1630 0.09 470 0.83 D42 -16.48 227 0.00 -31861 7552 -73.41 209 245 62
20 6176 87 62341 1201 1630 013 453 0.89 .02 .56 0.03 0.00 -31847 31 6223 172 209 108
21 6488 838 6544 1162 1630 017 522 0.93 0.00 0.00 0.00 0.00 -31830 8622 -52.01 140 177 152
22 6759 780 6367 s 1630 4. -h.56 1.07 0.00 0.00 0.00 0.00 -3130% 9178 4311 112 145 153
23 7108 712 7189 1062 1630 027 -5.96 119 0.00 0.00 0.00 0.00 3782 9775 -35.45 a3 125 233
24 7415 636 751 1001 1630 034 £42 1.33 0.00 0.00 0.00 0.00 -31748 1407 -2893 68 105 27
25 7720 552 78N 933 1630 .42 £.94 1.50 0.00 0.00 0.00 0.00 31706 11100 -2343 51 a8 308
26 8022 458 8151 857 1630 0.51 -7.51 1.69 0.00 0.00 0.00 0.00 -31654 11861 -13.83 37 75 M5
27 a3 356 8470 774 1630 062 -8.13 1.91 0.00 0.00 0.00 0.00 -31552 12674 -15M0 25 63 381
23 8617 246 4738 684 1630 075 -8.81 2iF 0.00 0.00 0.00 0.00 -31518 1365% 1183 15 L 417
29 8910 127 9105 587 1630 0.89 -9.55 247 0.00 0.00 0.00 0.00 -142% 14510 9.4 7 45 454
30 5200 0 8420 482 1630 -1.05 -10.33 282 0.00 0.00 0.00 0.00 -31323 15543 673 0 39 431



Triple Axle (>2.6 m) at 7743 mm

160 15.20 22.80

Figure 32 Triple Axle Loading (>2.6m) around quarter span

Segment Intradosx Intrados.z BExtrados x Exrados.z Road:z Fedead Fzdead Mydead Fxlive Fz live My live Fx passive Fx total Fz total Mytotal  Thrustin = Thrust out Extra-Thrust
0 0.00 0.00

0 -220 432 1630 0.00 0.00 0.00 0.00 0.00 I ! 27665 12704 595 16 430
1 250 127 95 587 1630 1.05 -10.33 0.31 0.00 -0.00 0.00 0.00 2770 1160 473 12 45 453
2 583 246 412 684 1630 0.89 -5.55 043 0.00 .00 0.00 0.00 -278.53 10716 745 8 42 425
3 879 356 730 4 1630 0.75 -8.81 0.52 0.00 .00 0.00 0.00 27934 9335 6.27 5 33 406
4 1178 453 1045 as7 1630 0.62 -8.13 0.53 0.00 -0.00 0.00 0.00 27996 9022 -5.32 2 4 385
5 1480 552 1369 933 1630 0.51 -7.51 063 0.00 -0.00 0.00 0.00 -28047 8271 475 40 32 364
& 1785 636 1683 1001 1630 042 £.94 0.65 0.00 .00 0.00 0.00 -280.83 7573 470 0 32 44
7 2092 712 2011 1062 1630 0.34 £.42 0.66 0.00 .00 0.00 0.00 28123 6935 -5.28 2 M 324
g 2401 780 2333 1115 1630 0.27 -5.96 067 0.00 .00 0.00 0.00 28150 6339 £.63 i 35 303
g 2Nz 433 2656 1162 1630 0.21 -5.56 067 0.00 .00 0.00 0.00 28171 57483 -8.84 15 47 282
10 3024 87 2973 121 1630 017 -5.22 0.66 0.00 .00 0.00 0.00 -281.88  -52.61 -12.00 26 53 259
i 3338 528 3303 1233 1630 0.13 453 0.66 0.00 .00 0.00 0.00 28201 4763 -16.19 41 73 235
12 3652 555 3627 1258 1630 0.0% 470 0.66 0.00 0.00 0.00 0.00 -28210 4259 -21.47 60 91 208
13 3963 982 3951 1276 1630 0.06 -4.52 0.66 0.00 -0.00 0.00 0.00 -28216 -3346 -27.90 a3 114 180
14 4284 595 4275 1286 1630 0.04 -4.41 0.66 0.00 .00 0.00 0.00 -2821%  -34.05 -35.50 110 141 150
15 4600 1000 4600 1230 1630 0.01 435 063 0.00 .00 0.00 0.00 2822 2370 -44.30 141 173 117
16 4516 995 4525 1286 1630 0.01 435 0.70 0.01 -3.12 0.73 0.00 28218 2223 5403 176 208 a3
17 5232 582 5245 1276 1630 -0.04 -4.41 0.73 012 -11.03 1.93 0.00 28203 673 £2.66 207 233 56
18 5h43 555 5573 1258 1630 0.06 -4.52 0.77 411 £.13 0.78 0.00 -281.8%  3.86 £9.35 231 262 37
15 5862 928 5897 1233 1630 0.05 470 0.83 0.01 020 0.02 0.00 28176 8.76 -76.33 256 287 20
20 6176 887 6221 121 1630 013 -493 0.89 022 £.51 1.59 0.00 -28142 2019 -83.38 282 314 3
21 6433 838 5544 1162 1630 0.7 -5.22 0.93 475 -18.45 374 0.00 -280.50 4385 -88.77 297 323 0
22 6799 780 6867 1115 1630 021 -5.56 1.07 163 -13.23 230 0.00 -27962 6264 -88.99 295 327 16
23 7108 712 7189 1062 1630 0.27 -5.96 139 014 -2.50 045 0.00 27524 7110 -87.46 283 320 39
24 7415 636 7511 1001 1630 034 £.42 133 165 -10.28 262 0.00 27326 8780 -85.61 273 310 67
25 7720 552 7831 933 1630 -0.42 £.94 150 -1.43 -20.19 484 0.00 27641 11493 2033 253 286 10
26 o022 453 8151 as7 1630 0.51 -7.51 165 -1.41 -17.90 414 0.00 -27445% 14034 6535 211 245 174
27 8321 356 83470 774 1630 .62 -3.13 191 .56 647 1.36 0.00 -27331 15454 5414 158 152 252
28 8617 246 3783 634 1630 0.7% -8.81 217 0.02 421 0.03 0.00 272564 16396  -37836 103 138 332
29 8910 127 9105 587 1630 0.8% -5.55 247 0.00 0.00 0.00 0.00 27162 17351 2177 51 a6 413

30 3200 0 5420 432 1630 -1.05 -10.33 282 0.00 0.00 0.00 0.00 2760 18384 573 o 36 454



Triple Axle (+2.6 m) at 5927 mm

Figure 33 Triple Axle Loading (>2.6m) around crown

Segment Intradosx Intrados.z Extradosx Exradosz Roadz Fedead Fzdead Mydead Fulive Fz live My live Fx passive Fx total Fz total Mytotal  Thrustin  Thrust out Bxtra-Thrust
1] -220 432 1630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -311553 16333 714 0

0 ! { ] ] d

1 250 127 95 547 1630 1.05 -10.33 0.3 0.00 0.00 0.00 0.00 -32058 15300 -1058 ia 51 443
2 543 245 412 634 1630 0.9 5.55 043 0.00 -0.00 0.00 0.00 32147 14345 1524 24 63 402
3 479 356 730 774 1630 0.75 3.3 0.52 0.00 0.00 0.00 0.00 32222 13464 2006 a3 77 67
4 1178 453 1045 a57 1630 062 -3.13 0.58 0.00 -0.00 0.00 0.00 32284 12651 2561 a5 93 326
5 1430 552 1363 933 1630 0.51 -7.51 0.63 0.00 -0.00 0.00 0.00 -32336 11900 -32.00 74 12 285
6 1785 636 1639 1001 1630 042 6£.54 0.65 0.00 -0.00 0.00 0.00 32377 1207 3337 36 134 242
7 2092 712 201 1062 1630 0.34 642 0.66 0.06 0.43 0.16 0.00 32407 10477 4773 122 159 159
3 240 780 2313 1115 1630 0.27 -5.96 0.67 0.35 £35 0.21 0.00 -32479 5245 -55.96 147 185 157
3 2712 433 2656 1162 1630 0.21 -5.56 0.67 0.42 -3.73 0.9 0.00 -32543 737 -62.04 170 207 122
10 3024 as7 2979 1201 1630 0.7 5.2 0.66 0.4 -3.57 0.25 0.00 -325.74 6333 £3.32 150 227 30
i) 3333 923 3303 1233 1630 013 -453 0.66 0.0 -0.40 0.08 0.00 -325.88  -64.05 -76.95 214 251 96
12 3652 355 3627 1253 1630 0.09 470 0.66 0.30 -11.87 214 0.00 -326.27 4743 -34.39 233 273 25
13 3963 932 3551 1276 1630 0.06 -4.52 0.66 0.40 -21.67 254 0.00 -326.73  -21.28 -47.34 245 283 3
14 4284 995 4275 1286 1630 0.04 -4.47 0.66 0.07 .81 0.55 0.00 -326.84 -10.06 -47.31 245 283 6
15 4600 1000 4600 1250 1630 0.01 -4.35 0.63 0.00 0.7 0.05 0.00 -326.85 -h.hd -33.31 252 283 2
16 4916 995 4925 1286 1630 0.01 -4.35 0.70 .06 -15.70 337 0.00 32678 1452 -89.26 255 291 0
17 5232 982 5245 1276 1630 .04 -4.41 0.73 037 -33.82 5.55 0.00 -32638 5275 -83.23 235 272 23
13 5548 955 5573 1258 1630 .06 -4.52 0.77 4. -11.61 1.25 0.00 -32610 63.43 -70.93 196 233 67
15 5862 528 5857 1233 1630 .05 470 083 -0.00 0.01 0.00 0.00 32601 7359 -58.83 159 196 111
20 6176 a87 6221 121 1630 013 45 0.85 0.00 0.00 0.00 0.00 -325.83 7352 -48.35 126 163 153
21 6433 a3 £h44 1162 1630 017 522 0.98 0.00 0.00 0.00 0.00 32672 8374 -35.28 55 136 152
22 6759 780 6867 1115 1630 021 -5.56 1.07 0.00 0.00 0.00 0.00 -32551 8930 -31.58 0 12 230
23 7108 72 7189 1062 1630 027 -5.96 115 0.00 0.00 0.00 0.00 326231 9526 -25.15 56 93 265
24 7415 636 7511 1001 1630 034 642 133 0.00 0.00 0.00 0.00 32485 1168 1559 40 78 255
25 7720 552 783 933 1630 0.42 6.94 1.50 0.00 0.00 0.00 0.00 32447 10862 15488 A7 65 a3
26 022 453 4151 357 1630 -0.51 -7.51 163 0.00 0.00 0.00 0.00 -32396 116712 1273 13 56 363
27 43 356 3470 74 1630 .62 -3.13 191 0.00 0.00 0.00 0.00 32334 12425 1041 8 43 354
23 3617 245 4733 634 1630 .75 -3.31 217 0.00 0.00 0.00 0.00 -32259 13307 873 6 45 426
23 8310 127 9105 547 1630 -0.33 3.55 247 0.00 0.00 0.00 0.00 32170 14267 =770 2 41 453
0 5200 0 5420 432 1630 -1.05 -10.33 2482 0.00 0.00 0.00 0.00 32065 1524 -7 -0 39 451
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CAT Il DESIGN CERTIFICATE Riverhill Estate Access Bridge

Part 1 - Design Certificate

Name of Project: Riverhill Estate Access Bridge Assessment
Name of Structure: Riverhill Estate Access Bridge
Structure Ref. No.: C/028

1. We certify that reasonable professional skill and care has been used in the preparation of the
assessment of Riverhill Estate Access Bridge with a view to securing that:

i. It has been assessed in accordance with the Approval in Principle ref. 10044965-ARC-
XX-XX-RP-CB-0001 dated 11 November 2020.
ii. The assessed capacity of the structure is 40T Assessment Live Loading (ALL).

Signed 0 Ry e el SRS
Name Andrew Branch........................ Assessment Team Leader
Engineering Qualifications BENg, CEng, MICE............coiiiiiiiii e,
7 Tl
Signed e B asatetessesaasaaaaaasnnnstotasanatetaaaaannnnnnsases
Name Leon Sullivan ... ..o
Position Held Business Unit Director — Bridges and Civil Structures........
Name of Organisation Arcadis Consulting (UK) Ltd............ooooiiiii .
Date 25/11/2020. ..o

2. The certificate is accepted by the TAA

SIgNEd
N
Position Held
Engineering Qualifications ... ... i
TAA Royal Borough of Kingston upon Thames ......................
Date



CAT Il CHECK CERTIFICATE Riverhill Estate Access Bridge

Part 2 - Check Certificate

Name of Project: Riverhill Estate Access Bridge Assessment
Name of Structure: Riverhill Estate Access Bridge
Structure Ref. No.: C/028

1. We certify that reasonable professional skill and care has been used in the check of Riverhill
Estate Access Bridge with a view to securing that:

i. It has been checked in accordance with the Approval in Principle ref. 10044965-ARC-
XX-XX-RP-CB-0001 dated 11 November 2020.
ii. The assessed capacity of the structure is 40T Assessment Live Loading (ALL).

T, DasgeP™
SN e
Name Jaydip Dasgupta...............cooveiiint. Check Team Leader
Engineering Qualifications BENg, MSc, CEng, FIStructE ...,
r il
Signed S TS
Name Leon Sullivan. ... ..o
Position Held Business Unit Director — Bridges and Civil Structures ......
Name of Organisation Arcadis Consulting (UK) Ltd ...
Date 25/11/2020. ... e

2. The certificate is accepted by the TAA

SN e
N e
Position Held
Engineering Qualifications ...
TAA Royal Borough of Kingston upon Thames ......................
Dale e



Arcadis Consulting (UK) Limited

Arcadis House
34 York Way
N1 9AB
London

United Kingdom
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