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General Description and Structural Details

1.1 Location

Structure AGB/3 is situated on the Gullane to Longniddry disused railway line at
Grid Reference NT483797 The structure carries a public road and is named
Luffness Mains Bridge

1.2 Construction type

The single span structure comprises of two longitudinal main girders with 10 No
cross girders which support metallic deck plates The bridge is buiit to a skew of
26 5 degrees The abutments, wingwalls and pilasters are all constructed of
masonry

AGB_3 report_rev1 doc/Mar-08 1-1
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Existing Information Search

2.1 Information Used to Form Assessment

The following documents-were provided by BRB (Residuary) Ltd'
Historical bridge assessment report

2.2 Ground Investigation/ Si Results

An inspection pit was excavated on the bridge deck in the west verge

The excavation determined the depth and composition of the fill and the condition
and level of the deck plate

A metallic sample was taken from the structure to establish the composition, see
Appendix E for resuits

See Appendix E for the site investigation results

2.3 Existing Drawings

Sketch provided in historical bridge assessment report

AGB_3 report_rev1 doc/Mar-08 2-1
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Structure Condition

3.1 Main Girders

The east main girder is generally in good condition, the bottom flange shows no loss
of section but some loss of paint system The web stiffeners are all in good
condition, along with the top flange and angles The web generally shows no loss of
section but some loss of paint {o the external face Two holes in the web are
located above each abutment (The hole above the north abutment is oval shaped
and is 100mm wide and 30mm tall, the hole above the south abutment is oval
shaped and is 90mm wide and 45mm tall).

The west main girder is also generally in good condition The bottom flange shows
no loss of section apart from a small iocalised area adjacent to the face of the south
abutment where a 50mm loss of width is apparent over 100mm The majority of the
paint system is infact The web stiffeners are in good condition The top flange and
angles are in good condition A large hole in the web is apparent over the south
abutment, it is oval shaped and 170mm wide and 240mm tall and a second smaller
hole is also apparent which measures 150mm wide and 30mm tall

Both inner faces of the main girders are in good condition with no section loss, but
30% of the paint system is missing

3.2 Cross Girders

The structure comprises of 10 fransverse beams All except one girder are
generally in good condition Some loss of paint system is recorded on the bottom
flange of the beams Four of the beams span between the main girders forming a U
frame, the remaining six span from the main girder to the abutment The eighth
transverse beam counting from the north, shows a loss of section and a hole in the
web above the abutment, the hole is oval shaped and measures 150mm wide and
30mm tall

3.3 Deck plates

The buckle plates show some loss of paint system recorded in the central area of
the structure but no loss of section is apparent The plates are domed in shape and
are connected by Tee sections

3.4 Bearings

The main girders bear onto steel plates and the transverse girders bear onto timber
sections above the masonry abutments, the timber is in fair to poor condition

3.5 Abutments

The north abutment is constructed from masonry and is found to be in good
condition with no spalling or open joints The centre third of the wall shows signs of
dampness but no water is dripping The wall has been recently re-mortared beneath
the north west main girder, these joints are showing signs of becoming loose and
are open to approximately 30mm

AGB_3 report_revi doc/Mar-06 3-1
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The south abutment is also in good condition with no spalled masonry or open
joints

3.6 Wingwalls
3.6.1 North East Wingwall

The north east wingwall is constructed of masonry and is in good condition with
generally no spalled masonry or open joints The copingstones show some minor
spalling and an open joint is present where they bed onto the wingwall Small trees
are growing behind the wall but the wall face is free from vegetation

3.6.2 South East Wingwall

The south east wingwall is in good condition Approximately 1m? of open joints are
apparent towards the top of the wall to a depth of 50mm No vegetation growth is
apparent on the face of the wall and minor vegetation growth is found behind the
wall.

3.6.3 North West Wingwall

The north west wingwall is also in good condition 2m? of open joints are apparent
No vegetation growth is apparent on the face of the wall but some minor vegetation
is growing behind the wall

3.6.4 South west wingwall

The south west wingwall is in good condition There is no vegetation growth on the
face but a small tree is growing behind the wall

3.7 Carriageway

The structure carries a public road which is found to be in good condition with no
surface fractures A verge is apparent on both sides of the road, the west verge is
larger than the east

3.8 Pilasters

The north east, south east and south west pilasters are generally in good condition,
the external face of the north west pilaster shows signs of movement and deep open
joints are present

3.9 Formation

The old disused railway formation is on flat land which is now farmed either side of

the structure, the formation is clear of vegetation Two trailers are parked below the
structure and the bridge provides access between the two fields

AGB_3 report_rev1 doc/Mar-08 3-2
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Appendix A - Photographs

%

West elevation
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- Deck plates and cross girders
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Open joints in north west pilaster
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North east wing wall
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South west wing wall
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North west wing wall
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Trial pit xposing dk plat and tee sefion

Carriageway and trial pit reinstatement looking south
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Appendix B - Form AA
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FORM ‘AA’ (BRIDGES) ’ GC/TP0356
Appendix: 4

ELR/ Bridge No ..AGB 3 (VARS /830) Issue 1
Revision: B (Nov 2000}

APPROVAL IN PRINCIPLE FOR ASSESSMENT

Bridge/Line Name . .Lufiness Mains Bridge

ELR/Bridge No. . . AGB 3

Brief Description of Existing Bridge:

(a) Span Arrangement
Single skew span of 8 82m

(b) Superstructure Type
Steel girder overbridge with steel parapet walls The single span comprises of two
longitudinal main girders supporting 10 no cross girders. In turn the cross girders support
steel deck plates

{c}) Substructure Type
Large coursed rockfaced masonry abutments.

(d} Details of any Special Features
None

Assessment Criteria

{a) Loadings and Speed
Dead loads and section sizes shall be determined from site measurements and existing
drawings Vehicle loading obtained from and applied in accordance with BE4 Standard BE4
loading representative of 24 ton vehicles will be assessed

(b) Codes to be used

BE4 “The assessment of construction and use vehicles” Ministry of Transport, 1967 With
Amendments to 1969 .

BS 153. Parts 3B & 4 ; 1958 “Steel Girder Bridges” British Standards Institution (with
amendments to 12 Sept. 1968).

(¢} Proposed Method of Structural Analysis
BE4/1967 will be used for the assessment
Dead and live loadings will be applied to the members by simple statics
The longitudinal girders will be treated as simply supported with compression flanges

laterally supported by U-frames and assessed in accordance with BE4/1967 and BS153
Parts 3 & 4:1958.
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Appendix: 4

ELR/ Bridge No ...AGB 3 (VAR9 / 830) Issue: 1

Revision: B {Nov 2000)

APPROVAL IN PRINCIPLE FOR ASSESSMENT

(d)

Measured dimensions taken from the site investigation and existing drawings are to be used
in the BE4 calculations.

A flexibility coefficient of 0.5 x 10-10 Rad/Nmm is to be added as the third term for calculating
0in BS153 part 4

Capacities of the plate girders wilt be calculated using measurements of the reduced section
sizes where corrosion is present Consequently, a general condition factor is not applied

The deck plate will be considered as an arch and assessed in compression

An inspection pit is to be excavated over the bridge deck The excavation is to determine the
depth and composition of the fill above the girders and to establish their condition

A metallic sample is to be extracted from the structure to determine the composition.
Details of any Special Requirements

None




|BRB (Residuary) Limited Group Standard |

FORM ‘AA’ (BRIDGES) ' GC/TP0356
Appendix 4
ELR/ Bridge No AGB 3 (VAR9/830) Issue 1

Revision B (Nov 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

Senior Civil Engineer’'s Comments

Proposed Category for Independent Check

Superstructure T
Substructure L

Name Of Checker Suggested If Cat2 Or 3
Category 1

The above assessment, with amendments shown, is approved in principle

Signed
Title T £
Date /(.-/“/”“f‘

Category 2 and 3

The above assessment, with amendments shown, is approved in principle

Signed
Title
Date

Signed
Title
Date

iii
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Appendix C - Summary of BE4 Results and Recommendations

Summary of calculations (AGE 3)
Element' Transverse girders T4-T7 (full length})
Action Location | Dead Full C&U | Total -Assessed | Live load
load load effect | load resistance | capacity
_ effact effect _ '
Bending Mid-span 1104 173 4 2834 3991 Full C&U
kN m kN m KNm kiN m 24 tons
Shear Support Full C&U
56 9 kN 756 kN 132 5 kN | 355 kN 24 tons
Element Main girders
Action Location .Dead Full C&U | Total Assessed | Live load
: load load effect | load resistance | capacity
, effect effect .
Bending Mid-span 453 4 2713 7247 8966 Full C&U
{Top flange kNm kN m kKN m kiNm 24 tons
compression
buckiing) .
200 2kN | 126 1 kN 326 3kN | 17358 kN | Full C&U
Shear Support 24 tons
Rivet shear Web/Angle 129 81 210 850 Fuil C&U
Nfmm? N/mm? Nfmm® | Nimm? 24 tons
Rivet shear | Flange 53 34 87 850 Full C&U
/Angle Nimm? | Nimm? Nfmm? | Nfmm? 24 tons
Element Buckle plates
Action ‘Location Allowable Actual | Live load
_ _ -capacity
Plate* Analogous 4090 lbs/in 907 Ibs/in Full C&U
strut (714 N/mm) (207 N/'mm) wheel (5t)
Conrections | Support 106 2 N/mm? 74 1 N/imm? Full C&U
wheel (5t)J
Element. Tee section connecting buckle plates
Action l.ocation | Dead load | Full C&U Total load | Assessed | Live load
. .| effect load effect- | effect . resistance .| capacity
Bending* Mid-span | 005tonft | 052 ton ft 057 ton ft 072tonft | Full C&U
(018 KkNm} | (158 kNm) {173 kN m) @18kNm) | wheel (5t)
* Thrust in the buckle plate and bending effects in the connecting tees have been
derived in accordance with the findings from Jacobs report on the FE analysis of
buckle plates (November 2005) See Appendix G

AGB_3 report_revi doc/Mar-06
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Recommendations
The bridge is adequate for Construction & Use loadings as defined by BE4 1967

There is extensive corrosion of the webs of both external girders and several internal
girders Despite the corrosion, the girders still reach the required assessment capacity
Nonetheless, the girders should be repaired regardless the outcome of the assessment
This can be done by welding extra web plates over the holes The extra plates should be
butt welded 1o the flange angles The corroded bottom fiange of the west main girder,
adjacent to the south abutment, is not critical because of the position, but should be
treated to prevent further deterioration Maintenance painting is required throughout

The dampness of the abutments shows that the waterproofing is not effective There
was no water leakage at the time of the inspection, but white calcium deposits were
apparent on the abutment Deck re-waterproofing shouid be considered for the
sustainability of the abutment/bridge

Minor masonry repairs and repointing are recommended as well as the removal of the
tree behind the SW wingwall

AGB_3 report_rev1 dociiar-08
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Appendix D - Form BA
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BRB (Residuary) Limited Group Standard

FORM ‘BA’ (BRIDGES) GC/TP0356
Appendix 4
ELR/ Bridge No AGB 3 (VAR9 / 830) Issue. 1

Revision A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Assessment Group JacobsGIBB Ltd
Bridge/Line Name  Lufiness Mains Br'idge
Category Of Check 1

ELR/Bridge No. AGB3

I certify that reasonable professional skill and care have been used in the assessment of the above
structure with a view to securing that

It has been assessed in accordance with the Approval in Principle (where appropriate) as recorded
on Form AA approved on 16" April 2004 (date)

It has been checked for compliance with the following principal British Standards, Codes of
Practice, BRB (Residuary) Limited Technical notes and Assessment standards

BE4 “ The assessment of construction and use vehicles” Ministry of Transport, 1967 With
Amendments to 1969

BS 153 Parts 3B & 4 1958 “Steel Girder Bridges” British Standards Institution (with
amendments to 12 Sept 1968)

List any departures from the above, and additional methods or criteria adopted, with reference and
justification for their acceptance {commenting on the results if appropriate)

None

Category 1 NaosS Reuvisians

Name Signature Date
ciretos v I ¢
2ijejor ik

Partner Of the Firm Of]
A-A.0€ Consulting Engineers

To Whom Assessor/

Checker |s Responsibl




FORM ‘BA’ (BRIDGES) GC/TP0356
Appendix 4
ELR/ Bridge No .. AGB 3 (VAR9 / 830) tssue: 1
Revision. A (Feb 1993)

CERTIFICATION FOR ASSESSMENT CHECK

Category 2 and 3 (Note Category 1 Check Must Also Be Signed)

{a) Assessment

Name Signature Date
Assessor
Assessment Checker
Partner Of the Firm Of
Consuliing Engineers
To Whom Assessor/
Checker Is Responsible

(by Check

Name Signature Date

Assessor

Assessment Checker

Partner Of the Firm Of
Consuliing Engineers
To Whom Assessot/
Checker Is Responsible

This Certificate |s Accepted By .. .
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FORM ‘BAA’ (BRIDGES) GC/TP0356

Appendix 4
ELR/ Bridge No . .AGB 3 (VAR9 / 830) Issue: 1

Revision* A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Notification of Assessment Check

Assessment Group . JacobsGIBB Lid~

Bridge/Line Name Luffness Mains Bridge

ELR/Bridge No. AGB3

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

Statement of Capacity

24 Tons full C&U capacity

Description of Structural Deficiencies and Recommended Strengthening

The bridge is adequate for Construction & Use loadings as defined by BE4 1967

There is extensive corrosion of the webs of both external girders and several internal girders
Despite the corrosion, the girders still reach the required assessment capacity Nonetheless, the
girders should be repaired regardiess the outcome of the assessment Maintenance painting is
required throughout

The dampness of the abutments shows that the waterproofing is not effective There was no water

leakage at the time of the inspection, but white calcium deposits were apparent on the abutment
Deck re-waterproofing should be considered for the sustainability of the abutment/bridge

Minor masonry repairs and repointing are recommended as well as the removal of the tree behind
the SW wingwall

2005 Reuvisions

Name Siagnature Date
e — oo I -

Assessment Checker
4 /8/0 4

1.0, o4 Partner Of the Firm Of
Consuliing Engineers
To Whom Assessor/

isloo

(sfee

This Certificate Is Accepted By. ..
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Appendix E - Site Investigation Results
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BRIDGE INVESTIGATION

BE4 ASSESSMENT PROGRAMME STRUCTURAL

SOILS LTD
CONTRACT NO. 362006

BRIDGE AGB/3

Site Description

The investigation on Bridge AGB/3 was carried out for and on the instructions of Jacobs The
bridge is located on a minor road adjacent to Luftness Mains, off the A198, 1.5km south. of
Gullane, East Lothian, at National Grid Reference NT 483797

The bridge carries a minor road over a disused railway line and comprises half through main
girders and cross girders with deck plates The investigation was carried out to provide
information for the structural assessment of the bridge

Sitework was undertaken on 10™ February 2004

Fieldwork

1 no metal sample, <25mm X 25mum in size, was taken from part of the main girder spanning
between abutments at a position specified by Jacobs The sample was labelled and sent to 2
UKAS accredited laboratory for testing

Laboratory Testing

The chemical composition and grading of the sample was determined using combustion and
ICP AES techniques The results are presented overleaf

BEA4 Bridges — AGB/3 ;
Structural Soils - 36206



Date 25 harch 2004

0 56 Nursony Streel Shetbehd S3 80P Uk Serial Mo 4030923

Selephone 0114 71 6581 Fax 0113272 3248 e mail hgd shefheldesting con

TEST CERTIFICATE

43136

Page 1 of 1 Pages

orver no [ GG OUR REF AB/AJH

CLIENT: STRUCTURAL SOILS LTD
CHEVET HOUSE, A1 GREAT NORTH ROAD
KNOTTINGLEY, WEST YORKS, WKI1 0BS5S

Results of Chemical Analysis of Four Samples,

STL Test No. B578 ; B579 B580 ; B581
Sample Description - Metal Sample © Metal Sample - Metal Sample = Mctal Samplc
Sample Identification ' BE4 BRIDGES . BE4 BRIDGES * BE4 BRIDGES @ BE4 BRIDGES

 DAS2/20  © AGB/3 © AGB/5 . FHB/1043

: ‘ Mass %
Carbon 015 016 ; 015 014
Silicon <002 <002 L <002 L <002
AManganese 055 ,. 053 ) 053 d4
Phosphorus 5 0 063 | 0 048 : 4 039 0 063
Sulphui ' 0 058 0 050 z 0038 0038
Chromium . <002 <0 02 <002 C=002
Molybdenum < 02 <002 ' <002 , <002
Nichel o A0m <0 02 <002 <002

Determmed by Combustion & [CP OES Techmques

Sample B578 15 nmid steel sirmlar to BS970 Part 1 Grade 040A12 but with phosphorus and sulphur
above the specificd maximum of 0 050%

Sample B579 1s mild steel conforming to BS970 Part 1 Grade 040A12
Sample B580 1s muild steel conforming to BS970 Pait 1 Grade 040A12

Sample B581 15 muid steel similar to BS970 Part 1 Grade 040A12 but with phosphorus above the
specified maximum of 0 050%

This certificate is issued supplementary to and 1eplaces certificate Serial No. 4020475,

Certified ...

form TCLIP N -‘/i

s ¢ el e o5 e 4 on [ s oneers: mdig thot i mas bt repnechu od cther than e toll fxeept wilh the PO worien appraval ol e sssang Labrar 2oy

aterials Laboratery Manager
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% STRUCTURAL SOILS

TRIAL PIT LOG

Contract Client Trialpit
No
BE4 BRIDGES - AGB/3 JACOBS TP 01
Job No Date Ground Level Co-Ordinates Sheet
36206 10.02.04 1 of 1
Samples and In-situ Tests b, 7 Depth
kS Description of Sirata (Thick [ Legend
Depth No |Type| Resulis = - ness)
Topsoil T & \1
1 [ ey
| _ | 028 [3p do
MADE GROUND Brown slighily clayey sandy fine to coarse GRAVEL of [
assorted lithology 0.43
Occasional cobbles. 1 0.49
| MADE GROUND Brown slightly sandy slightly pravelly CLAY Gravel is [ 0.52
sub angular fine to coarge shale and mudstone.
i MADE GROUND . Black tar, I
3 Inspection pit terminated at ¢ 52m on steel F
1 I
i r
|
Plan (Not to Scale) General Remarks
- 065 —~ | EASEOF EXCAVCATION EASY
. 2 SIMILARITY OF FACES ALL SIMILAR
e 3 STABILITY OF FACES : ALL STABLE
4 WATER : NONE ENCOUNTERED
o
Bearing -
All dimensions in mefies Method Logged | Checked
Scale 1:25 Inspection pit By MD By
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Appendix F - Calculations
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CALCULATION COVER SHEET

Calc No.: 31

Project Title: VAR9/830 BE4 Assessments - Structure AGB 3

Index Page:

Job No:

J20308B

File:

Subject:

BE4 Assessment of Structure AGB 3 Luffness Mains Bridge

Elements assessed External girders

Internal girders
Buckle plates/Riveis

The referenced calculations have been
reviewed against the requirernents of
the task specification It is confirmed
comments and reservations have been

o resolved satisfactorily
Sheet Nos Made by/ Checked by/ Reviewed by/
date date date
ORIGINAL 63 July 2004 August 2004
REV __
REV __
REV
-]

REV
Superseded by Calculation No Date:

Summary and conclusions:

AGB 3 Form BA - Report/Aug-04
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CALCULATION SHEET

Sheet No 1 of 64

Project Title, VAR9-830 BE4 Assessments

|Subject: AGB 3 Luffness Mains Bridge BE4 Assessment CalcNo 3|
Job No. J20308B-1142 File.
Made by. Date. 18/07/2004 Checked by. Date
Revised Date. Awe, OY% Checked by. Date.

AGB 3 LUFFNESS MAINS BRIDGE BE4 ASSESSMENT

Summary of Calculations

Assessment of External Girder

Dead Load Moment My =

Moment of Resistance to Live Load M, =
Unrestrained Bending Capacity M., =
External girder is OK in unrestrained bending

Shear Force due to Dead Load SFy =
Shear Force due to Live Load SF, =
Shear Capacity SF; =

External girder is OK in shear

Internal Girder Assessment Result

Assessment of Internal Transverse Girder

Dead Load Moment My =

Moment of Resistance to Live Load M, =
Bending Capacity M, =

Internal girder is OK in bending

Shear Force due to Dead Load SF; =
Shear Force due to Live Load SF| =
Shear Capacity SF; =

Internal girder is OK in shear

Internal Girder Assessment Result

Assessment of Girder / Buckle Plate Connection

AGB3vZxs

Number of Rivets on Plate np =
Number of Rivets Required nyqq =

Girder / Buckle Plate Connection Assessment
Resuit

149 24 tonft

%onﬂ ‘19\ 0%
Wanﬂ 2983

2009 tons .~

12 657 tons S/

174 tons /

PASS

36 319 tonft
52757 tonft 5 ¥ -0x%

399 118 tonft v

974’1 tons g'f}oo\

zedons TSRS
36 tons _/

PASS

12 S

PASS

1908/2004 11:2¢




CALCULATION SHEET | Sheet No 2 of 64

' Project Title. VAR9-830 BE4 Assessments

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.

" |Job No. J20308B-1142 File.

Made by. Date. 19/07/2004 Checked by: Date
Revised Date. Awy O Checked by. |Date.
' "

BE4 Assessment Result

BE4 Assessment Result PASS

Calculation Contents

Sheet No
BOZ21/97 Assessment Summary 2
Skew Check 3
External Girder Assessment 4
Intarnal Transverse Girder Assessment 47
Girder / Buckie Plate Connection Assessment 62

BD21/97 Assessment Summary

External Girder Assessment Result N/A
Internal Transverse Girder Assessmerit Result N/A
Girder / Buckle Plate Connection Assessment Res N/A

AGBIV2 us 10/08/2004 11:22




CALCULATION SHEET Sheet No 3 of 64

Project Titie. VAR9-830 BE4 Assessmenis

Subject. AGB 3 Luffiness Mains Bridge BE4 Assessment Calc No.
[Job No. J20308B-1142 File
Made b Date. 19/07/2004 Checked by. Date
|Revised Date. Avas od Chacked by. Date.
)
Skew Check
NE Corner East Span SE Corner
« - >
North South
Abutment Abutment
<+ >
NW Corner West Span SW Corner
North Abutment Length Ly = 9280 mm (Site notes)
South Abutment Length Lg = 8310 mm {Site notes)
West Span Ly, = 8750 mm (Site notes)
East Span Lg = 8820 mm {Site notes)
NW - SE Diagonal Lyy.cg = 15400 mm (Site notes)
NE - SW Diagonal Lyggw = 9475 mm {Site notes)
LE > LW
Skew Span L,y =L = 8820 mm
NW Corner Angle ayw = 63 325 deg (Cosine rule)
NE Comer Angle ane = 116 581 deg (Cosine rule)
) SW Corner Angle agy = 63 199 deg (Cosine rule)
SE Corner Angle age = 116 271 deg {Cosine rule)
Total Angles o, = Oye + Gy + Ogw + Ogg = 359 376 deg
Angle Misclosure Qg = 360 - gy = 0 624 deg

Skew Angle tgyey = (90 - Anw) + (Gne - 90) + (90 -
dew) + (0ige - 90) / 4 = 26 582 deg v
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Made by. Date. 19/07/2004 Checked by. Date
Revised Date. Awn oW Checked by. Date.
. A=
Assessment of External Girder
Section Properties of Girder
Top Fiange -
Top Horizontal |~ | Top
——

External Angle Leg

Joint L m

Vertical Leg / Web

External Side

Bottom
External Angle [ ]

L

Bottom Flange
Top Flange

External Top Flange Width wy,, =
External Top Fiange Width wy,, =

External Top Flange Thickness by, =
External Top Flange Thickness ty, =

Bottomn Flange

External Bottom Flange Width wyy =
External Bottom Flange Width wyy =

External Bottom Flange Thickness b,y =
External Bottom Flange Thickness tyy =

Web

External Web Thickness t,q,=
External Web Thickness t,,, =

External Girder Depth Midspan d =
External Girder Depth Midspan d =

External Web Depth dyep = d - tiop - toor =

AGB 3v2 ds

infernai Angle

Internal Side

Bottom
Internal Angle

9 in
228 6 mm

05in
12 7 mm

14 in
355 6 mm

05in
127 mm

0375in
9525 mm

78 in
1981 2 mm

1955 8 mm
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Made by Date. 19/07/2004 Checked by. Date.
Revised Date. Aus, o d Cheacked by. Date
' (.

Top External Angle Harizontal Leg

Horizontal Leg Width wyga, = 3in

Horizontal Leg Width Wygan, = 76 2 mm

Horizontal Leg Thickness trgan = 05in

Horizontal Leg Thickness trgan. = 127 mm

Top External Angie Vertical Leg

Vertical Leg Thickness treav. = 05in

Vertical Leg Thickness trgay = 127 mm

Vertical Leg Depth drgay = 3in
‘ Vertical Leg Depth drgpy = 76 2 mm

Bottorn External Angle Horizontal Leg

Horizontal Leg Width wagan = 3 in

Horizontal Leg Width wgpam = 76 2 mm

Horizontal Leg Thickness tgean = 05in

Horizontal Leg Thickness tggap = 127 mm

Bottom External Angle Vertical Leg

Vertical Leg Thickness tgeay = 05in

Vertical Leg Thickness tgeav = 127 mm

Vertical Leg Depth dggay = 3 in

Vertical Lag Depth dpeay = 76 2 mm
I

Top Internal Angle Horizontal Leg

Horizontal Leg Width wy . = 3 in

Horizontal Leg Width wraq = 76 2 mm

Horizontal Leg Thickness tyay, = 05in

Horizontal Leg Thickness trjan. = 12 7 mm

Top Internal Angle Vertical Leg

Vertical Leg Thicknesstyay = 05in

Veﬁicai Leg ThiCkneSStﬂAVL = 12 7 mim

Vertical Leg Depth dyay = 3 in

Vertical Leg Depfh dTIAVL = 76 2 mm

18/08/2004 11:22
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)

Bottom internal Angle Horizontal Leg

Horizontal Leg Width wgan = 3in

Horizontal Leg Width wga = 76 2 mm

Horizontal Leg Thickness tgian = 05in

Harizontal Leg Thicknass tEIAHL = 127 mm

Bottom Internal Angle Veriical Leg

Vertical Leg Thickness tgay, = 0.5in

Vertical Leg Thickness tgay, = 127 mm

Vertical Leg Depth dgjay, = 3 in

Venrtical Leg Depth dgjay. = 76 2 mm

AGB3v2 s
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Made by.
|Revised

AGB 3v2 s

* |Subiject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No
File
Date. 19/07/2004 Checked by. Date.
Date. A\)-S o\ Checked by. Date.
Rivet Diameter diag = 075in
Rivet Diameter diap = 19 05 mm
Element - b (mm) d (mm) Area A {(mm?)
Top Flange 2286 127 2903 22
Bottom Fiange 355 6 127 4516 12
Web S 525 1955 8 18628 995
Top External Angle Horizontal Leg 762 127 967 74
Top External Angle Joint 127 127 161 29
Top External Angle Vertical Leg 127 762 967 74
Bottom External Angle Horizontal Leg 762 127 967 74
Bottom External Angle Joint 127 127 161 29
Bottom External Angle Vertical Leg 127 762 967 74
Top internal Angle Horizontal Leg 762 127 967 74
Top Internal Angle Joint 127 127 161 29
Top Internal Angle Vertical Leg 127 762 987 74
Bottom [nternai Angle Horizontal Leg 762 127 967 74
Botiom internal Angle Joint 127 127 161 29
Bottom Internal Angle Vertical Leg 127 762 067 74
Bottom External Angle Horizonial Leg Rivet 1905 254 -483.87
Bottom Internal Angle Horizontal Leg Rivet 18.05 254 -483 87
Bottom Angles Vertical Leg Rivet 34 925 19 05 -665.321
External Girder Area with Rivels Aggr = ZA = 34435 415 mm*
. 2
External Girder Area Agg = ZA = 32802.354 mm
Element A (mm?) y (mm}) Ay (mm°)
Top Flange 2903.22 1974 85 5733424 017
Bottom Flange 451612 635 28677 362
Web 18628 995 990 6 18453882 447
Top External Angle Horizontal Leg 967 74 1962 15 1898851 041
Top External Angle Joint 161 29 1962 15 316475 174
Top External Angle Vertical Leg 967 74 19177 1855834 998
Bottom External Angle Horizontal Leg 967.74 1905 18435 447
Bottom Extermnal Angle Joint 161 29 1905 3072 575
Bottom Exiernal Angle Vertical Leg 967 74 835 61451 49
Top Internal Angle Horizontal Leg 967 74 1962 15 1898851 041
Top Internal Angle Joint 161 29 1962 15 316475 174
Tap Internal Angle Vertical Leg 967 74 1917.7 1855834 998
Bottom Internal Angle Horizontal Leg 967 74 1905 18435 447
Bottom Internal Angle Joint 161 29 1905 3072 575
Bottom Internal Angte Vertical Leg 967 74 635 61451 49
Bottom External Angle Horizontal Leg Rivet -483 87 127 -6145 149
Bottom Internal Angle Horizontal Leg Rivet -483 87 127 -6145 148
Botiom Angles Vertical Leg Rivet -665.321 63.5 -42247.899
Voar = ZAY / Agg = 989 858 mm v
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Made by.
|Revised

Subject. AGB 3 Luffness Mains Bridge BE4 Agsessment Calc No.
File.
Date. 19/07/2004 Checked by. Date.
Date AN v:) o4 Checked by. Date.
bd®/12 | AY-Yoa)
Element {mm’) {(mm*) 1 (mm®)
Top Flange 39022 |2816728290 2816767311 449
Bottom Flange ; 60700 4368392627 4368453327 617
Web 50938230669 10244 5938240913 469
Teop External Angle Horizontal Leg 13007 914853837 914866844 608
Top External Angle Joint 2168 152475640 152477807 435
Top External Angle Vertical Leg 468260 | 833117630 833585890 692
Bottom External Angle Horizontal Leg 13007 912064997 912078004.517
Bottom External Angle Joint 2168 152010833 152013000 753
Bottom External Angle Vertical Leg 468260 | 830456384 830924644 592
Top Internal Angle Horizontal Leg 13007 914853837 014866844 608
Top Intarnal Angle Joint 2168 152475640 152477807 435
Top Internal Angle Vertical Leg 468260 | 833117630 833585890 692
Bottom Internal Angle Horizontal Leg 13007 912064997 912078004 517
Bottom Internal Angle Joint 2168 152010833 152013000 753
Bottom Internal Angle Vertical Leg 468260 1830456384 830024644 592
Bottom External Angle Horizontal Leg Rivet -26014 |-462017772 -462043786 537
Bottom internal Angle Horizontal Leg Rivet -26014 |-462017772 -462043786.537
Bottom Angles Vertical Leg Rivet -20121  [-570938764 -570858884.726
b= Zly = 19}22(3307)480 mm*
Girder is symmetrical, therefore the neutral axis is
located at haif of web thickness
Eiement A (mm?) x {mm)
Top Flange 2903 22 0
Bottom Flange 4516 12 0
Web 18628 995 0
Top Externat Angle Horizontal Leg 8967 74 55 563
Top External Angle Joint 16129 11113
Top External Angle Vertical Leg 967 74 11113
Bottom External Angle Horizontal Leg 967 74 55 563
Bottom External Angle Joint 161 29 11113
Bottom External Angle Vertical Leg 967 74 11113
Top Internal Angle Horizonta! Leg 967 74 55 563
Top Internal Angle Joint 161 29 11113
Top Internal Angle Vertical Leg 967 74 11 113
Bottom Internal Angle Horizontal Leg 967 74 55 563
Botiomn Internal Angle Joint 161 29 11113
Botiom Internal Angle Vertical Leg 967.74 11.113
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Proiect Title. VAR9-830 BE4 Assessments

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.

Job No. J20308B-1142 File.

Made by. Date. 19/07/2004 Checked by. Dats

M Date. A wa W Checked by. Date.

‘ J

db’ /12
Element (mm") | Ax* (mm*) lyy (mm*)
Top Flange 12643030 0 12643029 553
Bottom Flange 47589126 0 47589126 327
Web 140844 0 140843 935
Top External Angle Horizontal Leg 468260 2987599 3455858.965
Top External Angle Joint 2168 19917 22085 196
Top External Angle Vertical Leg 13007 118504 132511 177
Bottom External Angle Horizontal Leg 468260 2987599 3455858 965
Bottom External Angle Joint 2168 19917 22085 196
Bottom External Angle Verfical Leg 13007 119504 132511 177
Top Internal Angle Horizontal Leg 468260 2987508 3455858 965
Top Internal Angle Joint 2168 18917 22085 196
Top Internal Angle Veriical Leg 13007 119504 132511177
Bottom Internal Angle Horizontal Leg 468260 2987599 3455858 965
Bottom Internal Angle Joint 2168 19917 22085 196
Bottom Internal Angle Vertical Leg 13007 119504 132511.177
o
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Dead Loads

External Girder Area Acgp =
External Girder Area Aggr = .

BE4 Steel Density Yoe =
Steel Density Yaeq =

External Girder Self Weight Weg = Acg X Ygea =
Add 10% for stiffners, splice plates and bolis
WEG = WEG x11=

Internatl Transverse Girder Spacing S, =

tnternal Transverse Girder Spacing S, =

Verge Depth dy =

Verge Depth dy =

Verge Area Ay = S X dy X =

BE4 Fill Density Yy, =
Fill Pensity Yy, =

Verge Self Weight Wy, = Ay x Yg; =

Carriageway Depth d¢ =
Carriageway Depth dg =

Carriageway Area Ac = 5;x dc =
BE4 Macadam Density Ymacadam =
Macadam Density Yacagam =

Carriageway Self Weight We = Ac X Y ucadam =

Fill Depth dg =
Fill Dépth dr =

Fill Area Ap = S, X dr =

BE4 Fill Density Yﬂ" =
Fill Density Yﬁ" =

Fill Self Weight We = Ar x Y =

AGB 3 v2 xs

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No. J203088-1142 File.
M_ Date. 19/07/2004 Checked by. Date.
Revised s |[Date. \,3 oY Checked by. Date

34435 415 mm”

0034 m*

490 lp/ft*
76 996 kN/m®

2 651 kN/m

2.917 kiN/m -

4 ft
1219 m

(Trial pit logs and site
174 mm notes)
0.174 m
0212m°

135 io/ft®
21 213 kN/m®

45kNm v

50 mm (Site notes)
005m

0061 m*

144 |bfit®
29 527 kN/m®

1.379 kN/m /

346 mm {Site notes)
0346 m

0422 m*

135 b/t
21 213 kN/m®

8.949 kN/m l/

15/08/2004 11:22
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Job No. J20308B-1142 File.
Made by: Date. 19/07/2004 ' Checked by. Date.
Revised Date’ Aua, ol Checked by. Date
)

T-Section Flange Width Wrygnge = 6. in

T-Section Flange Width Wryange = 0152 m

T-Secton Flange Thickness trjange = 0375in

T-Secton Flange Thickness tryange = 001m

T-Section Web Thickness tryen = 0375in

T-Section Web Thickness tyyep = 001m

T-Section Depth dr = 3in

T-Section Depth dy = 0076 m

T‘SeCtion Web Depth dTweb = d‘[ - tTiIange = 0 067 m

T-Section Area At = (Wrgange X triange) + (trwen X

trwen) = 0 002 m*

T-Section Volume V= § x Ay = 0 003 m*
BE4 Steel Density Y e = 490 Ibrit?

Steel Density Yo = 76 996 kN/m®

T-Section Self Weight Wr = V1 X Yeeel = 0 196 kN

Add 5% for bolts.

T-Section Self Weight W =W; x 1.05 = 0.206 kN e

Buckle Plate Depth dgp = G 375in

Buckle Plate Depth dgp = 001im

Buckie Plate Area Age = S X dpp = 0012 m*
BE4 Steel Density Yeq = 490 I/t

Steel Density Yyeq = 76 996 kN/m*

Buckle Plate Self Weight Wap = Age X Yy = 0.894 kN/m

AGB 32 Ks 19/08/2004 11:22
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Subject. AGB 3 Luffnhess Mains Bridge BE4 Assessment Caic No

Job No. J20308B-1142 File.

Made by. Date. 19/07/2004 Checked by. Date.

Revised Date. Agg OL Checked by. Date.
J

Section Properties of Iniernal Girder

Top Fiange
| |
Top Horizontal |~ |/ il Top
Internal Angle Leg / internal Angle
Joint L -
Vertical Leg / Web
Bottom Botiom
Internal Angle [ [ Internal Angle

Bottom Fiange

Top Flange

Internal Top Flange Width wy,, = 9 in
Internat Top Flange Width wi, = 228 6 mm
Internal Top Flange Thickness tgp, = 05in
internal Top Flange Thickness t,, = 127 mm

Bottom Flange

internat Botiom Flange Width wyy, = 2 in
Internal Bottom Flange Width wye = 228 6 mm
Internal Bottom Flange Thickness tyg = 05in
internal Bottom Flange Thickness g = 127 mm
Web

Intetnal Web Thickness ty., = 0375 in
Internal Web Thickness tye,= 9 525 mm
Internal Girder Depth d, = 16 in
Internal Girder Depth d, = 406 4 mm
Internal Web Depth d,ep = d - tgp = taer = 381 mm

Top Angte Horizontal Leg

Horizontal Leg Width wyay = 35in
Horizontal Leg Width wyap = 88 9 mm
Horizontal Leg Thickness tray = 05in
Horizontal Leg Thickness trau. = 127 mm

AGB3v2ds 1082004 11:22
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Revised Date  bus, 0% Checked by. Date.
o

Top Angle Vertical Leg

Vertical Leg Thickness trav = 05in

Vertical Leg Thickness tyay = 12 7 mm

Vertical Leg Depth dyay = 35in

Vertical Leg Depth dray. = 88 9 mm

Bottorn Angle Horizontal Leg

Horizontal Leg Width wgap = 35in

Horizontal Leg Width wgap = 88 9 mm

Horizontal Leg Thickness team = 05in

Horizontal Leg Thickness tgan = 127 mm

Botiom Angle Vertical Leg

Vertical Leg Thickness tgay. = 05in

Veriical Leg Thickness tgay. = 127 mm

Vertical Leg Depth dgay. = 35in

Vertical Leg Depth dgav. = 88 9 mm

AGH3v2 s
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Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No

Job No. J20308B-1142 File

Made by. Date. 19/07/2004 Checked by. Date

m_ Date Aus o\ Checked by. Date.
Rivet Diameter diag = 075in
Rivet Diameter diag = 19 05 mm
Breadth b of angles is multiplied by 2 due to them
existing on both sides of the web
Element b (mm) d (mm) Area A (mm°)
Top Flange 2286 127 2903 22
Bottom Flange 2286 127 2903 22
Web 9.525 381 3629 025
Top Angle Horizontal Leg 177 8 127 2258 06
Top Angle Joint 254 127 322 58
Top Angle Vertical Leg 25.4 889 2258 06
Bottom Angle Horizontal Leg 177 8 127 2258 06
Bottom Angle Joint 254 127 322 58
Bottom Angle Vertical Leg 254 88 9 2258 06
Bottorn Internal Angle Horizontal |.eg Rivet 381 254 -967 74
Bottom Angles Vertical Leg Rivet 34.925 19.05 -666.32125
Internal Girder Area with Rivets Agp = SA = 19112 865 mm* .~
Internal Girder Area without Rivets A = ZA = 17479 804 mm® /
Element A (mm°?) y (mm) Ay (mm®)
Top Flange 2903 22 400 05 1161433 161
Bottom Fiange 2903 22 635 18435 447
Web 3629 025 203.2 737417 88
Top Angle Horizontal Leg 2258 06 387 35 §74659.541
Top Angle Joint 322 58 387 35 124951 363
Top Angle Vertical Leg 2258 06 336 55 759950 093
Botiom Angle Horizontal Leg 2258 06 19 05 43016 043
Bottom Angle Joint 322 58 19 05 6145 149
Bottom Angle Vertical Leg 2258 06 6% 85 157725 491
Bottom Internal Angle Horizontal Leg Rivet -967 74 127 -12290 298
Bottom Angles Vertical Leg Rivet -665.321 69 85 -46472.68931
Voar = ZAY / Ag = 218 822 mm

bd* /12 | A(Y-Yoar)®

Element (mm®) (mm?) Lex (mm")
Top Flange 39022 95351827 95390848 22
Bottom Flange 39022 131064375 131103396 52
Web 43899408 | 885688 44785096 51
Top Anglte Horizontal Leg 30350 64132471 64162820 78
Top Angle Joint 4336 9161782 9166117 25
Top Angle Vertical Leg 1487160 | 31296276 32783436 06
Bottom Angle Horizontal Leg 30350 90116870 90147219 72
Bottom Angle Joint 4336 12873839 12878174 25
Bottom Angle Vertical Leg 1487160 | 50112565 51589724 95
Bottom Internal Angle Horizontal Leg Rivet -52029 -41115799 -41167827 46
Bottom Angles Vertical Leg Rivet -20121 -14765309 -14785429.82

AGE 2 v2 Hs

ey = Zlyy =

[v4
476063577 mm”* /
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Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No

Job No. J20308B-1142 File.

Made by. Date. 19/07/2004 Checked by. Pate

‘ @is_ed_t- Date. A\.\_:) oo Checked by. Date.
Girder is symmetrical, therefore the neutral axis is
located at half of web thickness
Element A (mm?) x {mm)
Top Flange 2903 22 0
Bottom Flange 2903 22 0
Web 3629 025 0
Top Angle Hortzontal Leg 2258 06 61.913
Top Angle Joint 322 58 11113
Top Angle Vertical Leg 2258 06 11113
Bottom Angle Horizontal Leg 2258 06 61 913
Bottom Angle Joint 322 58 11 113
Bottom Angle Vertical Leg 2258.06 11.113

db” /12

Element (mm?% | A® (mm*) I, (mm*)
Top Flange 12643030 0 12643029 55
Bottom Flange 12643030 0 12643029 55
Web 27437 0 27437 13
Top Angle Horizontal Leg 1487160 8655500 10142660 17
Top Angle Joint 4336 39835 44170 39
Top Angle Vertical Leg 30350 278843 309192 75
Bottom Angle Horizontal Leg 1487160 8655500 10142660 17
Bottom Angle Joint 4336 39835 44170 39
Bottom Angle Vertical Leg 30350 278843 309182.75

IW=Z|W=

Internal Girder Area Agg =
tnternal Girder Area Ajgg =

Steel Density Ygee =
Siesl Density Y =

Internal Transverse Girder Self Weight Wig = Ay

X Yateel =

Add 5% for stiffners, splice plates and bolts

WIG = W,G Xx1.06=

46305543 mm”

19112 865 mm*
0019 m*

490 b/t
76 996 kN/m*

1.472 kKN/m

1545 kN/m .~

1800872004 122
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Internal Transverse Girders 4 - 7

External Girder Spacing S¢ = 265t
External Girder Spacing Sg = 8077 m
Verge 1 Width wyy = 2100 mm
Varge 1 Width wy, = 2im
Verge 2 Width wy, = 1400 mm
Verge 2 Width wy, = 14m

Take smallest verge

Verge Width wy, = 14m
Verge Dead Load DLy = Wy x Wy = 6 3 kN
Carriageway Width we = (S / 2) - wy = 2639 m
Carriageway Dead Load DLg = We X We = 364 kN
Fill Width wp=5¢ /2= 4039 m
Fill Dead Load DLy = Wi x wg = 36 14 kN
Number of T-Section Supported ny = 5
T-Section Dead Load DLy = (ny / 2) x Wy = 0514 kN

Buckle plats is assumed to be carried entirely on
Internal Transerve Girder

Buckle Plate Width wgp = {Sg/2) = 4039 m
Buckle Plate Dead Load DLgp = Wpgp X Wp = 3611 kN
Internal Girder Dead Load DLig = Wigx (8g/2) = 6 24 kN

Total Dead Load DL, ; = DLy + DL + DL + DL¢
+ DLgp + DL = 56.446 kN

AGB 3v2 xs

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No
Job No. J20308B-1142 File
|[Made by. ate. 19/07/2004 . Checked by. Date
|Revised ate. A%\ o4 Checked by Date.

(Site notes}

(Site notes)
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'Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No, J20308B-1142 File
Made by. Date. 19/07/2004 Checked by. Date.
Reviged Date. A %_ LY Checked by. Date.

internal Transverse Girder 8

Skew Span Ly, = 8820 mm
Skew Span Leey = ) 882m
Distance Internal Transeverse Girder from

Abutment dape = (Lokew - (BX S}/ 2 0752 m
Skew Angle gy = 26 582 deg
Girder Length Ly = Sg - ((S) - gy / taN Ogew) = 7144 m
Internal Girder Depth d, = 406 4 mm
internal Girder Depth d, = 0406 m

Add bearing length on abutment

Le=Le+{(1/3)x{1/4)xd) 7178 m
Verge Width wy = 14Mm
Verge Dead Load DLy = Wy x wy = 6 3 kN
Carriageway Width we = (Lg/ 2) - wy = 2189 m
Carrlageway Dead Load Dl = W X wg = 302kN
Fill Width we = (Lg / 2) = 3580 m
Fill Dead Load DL = Wg X Wy = 32 117 kN
Number of T-Section Supported nr = 4
T-Section Dead Load DL = (nr / 2) x Wr = 0411 kN
Buckle Plate Width wgp = (Lg / 2) = 3589 m
Buckle Plate Dead Load Blgp = Wgp X Wgp = 3209 kN
Internal Girder Dead Load DLig =W g x (Lg/ 2} = 5546 kN

Total Dead Load DLy = DLy + DL + DL + DL
+Dlgp + DLy = 50.604 kN V'

AGE3v2 ds 19/08/2004 11:22
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Subject. AGB 3 Luffhess Mains Bridge BE4 Assessment Calc No.
‘ldob No. J20308B-1142 File.
IMade by. Date. 19/07/2004 Checked by. Date
.ﬂ Date__ ™ w9 N Checked by. Date.

Internal Transverse Girder 9

Girder Length Ly = Sg ~ ({{(2 x 5)) - dp) / 12N
Oskow) = 4708 m

Add bearing length on abutment

log=Lo+((1/3)x(1/4)xdy) 4742 m
Verge Widih wy = 14m
Verge Dead Load DLy = Wy, x wy = 6 3kN
Carriageway Width wg = (Lg/ 2) - wy = 0971 m
Carriageway Dead Load DLg = We X We = 1339 kN
Fill Width we = {Lg/ 2) = 2371 m
Fill Dead Load DL = W x wg = 21 215 kN
Number of T-Section Supported ny = 2
T-Section Dead Load DLg = (n; / 2) x Wy = 0206 kN
Buckle Plate Width wgp = (Lg/ 2) = 2371 m
Buckle Plate Dead Load DLgp = Wpgp X Wgp = 212 kN
Internal Girder Dead Load DLig = Wg x (Lg/2) = 3663 kN

Total Dead Load DLg = DLy + DL + DLr + DL
+DLgp + DL = 34843 kN

AGB 3 v2 «ds
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+Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Caic No
Job No. J20308B-1142 File.
Made by. Date. 19/07/2004 Checked by. Date
ﬁ Date. & uj ol Checked by. Date.

Internal Transverse Girder 10

Girder Length Ly = Sg - ({({3 x §)) - dap) / tan
Olsgeew) = 2271 m

Add bearing length on abutment

Lio=Lig+ {(1/3)x(1/4)xd) 2305 m
Verge Widthw, =L/ 2 = 1152 M
' Verge Dead Load DLy = Wy x wy = 5186 kN
Fill Width wr = (Lo / 2) = 1152 m
Fill Dead Load DLg = We x wp = 10 313 kN
Number of T-Saction Supported nr = 1
T-Section Dead Load DL = (n;/2) x W = 0103 kN
Buckle Plate Width wgp = (Lig / 2) = 1152 m
Buckle Plate Dead Load Dlgp = Wgp X Wgp = 103 kN
Internal Girder Dead Load DLig =W igx{Lip/2) = 1781 kN

Total Dead Load DL, = DLy + DL + DLy +
DLgp + Diig = 18414 kN

AGB 3v2 s 19/08/2004 11:22




CALCULATION SHEET | Sheet No 20 of 64

Project Title. VAR9-830 BE4 Assessments

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No. J20308B-1142 File.
Made by. Date. 19/07/2004 Checked by. Date.
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)
Dead Load Moment

Internal Transverse Girder Positions

Internal Transverse Girder Spacing S, = 1219 m

internal Transverse Girder 4 Position dy = dapy = 0752 m

Intetnal Transverse Girder 5 Position dg = dy + 5

= 1972 m
Internal Transverse Girder 6 Position dg = ds + S,

= 3191 m
internal Transverse Girder 7 Position d; = ds + 5,

- 441m
Internal Transverse Girder 8 Position dg = d7 + §,

= 5629 m
Internal Transverse Girder 9 Position dg = dg + S,

= 6848 m
Internal Transverse Girder 10 Position dyg = dg +

S = 8068 m
Distance over Bearings dg = 34 083 ft
Distance over Bearings dg = 10389 m
Skew Span Ly, = 882m
External Bearing Length Lgg = {1/ 3} x (1/4) x

((da - Lokew) /2) = 0065 m

DL, DLs DLg Di, DL Dig DLy

o JUTTTTTY oo
j ]

Ra Leew Rs

AGB 3v2 X 16/05/2004 11:22
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BE4 Part 1-303(a)(iv) Effective Length EL = Ly, + {2 X Lgg) = 8951m

Self Weight Weg = 2.917 kN/m —

Point Load 1 DL, = ' 56 446 KN =

Point Load 1 Positiondy = dy + Lgg = ogi1eam <«

PointLoad 2 DLs = 56 446 kN

Point Load 2 Posifion ds = ds + Lgg = 2037m -

Point Load 3 DLg = 56 446 kN
! Point Load 3 Position dg = dg + Lea = 3286m 7

Point Load 4 DL; = 56 446 kN

Point Load 4 Position d; = d; + Legg = 4475 m

Point Load 5 DLg = 50 604 kN

Point Load 5 Position dg = dg + Lgs = 5695m

Point l.oad 6 DLg = 34 843 kN

Point Load 6 Position dg=dg + Lgg = 6914m

Point Load 7 DLy = 18 414 kN

Point Load 7 Position dyg = dyg + Lgg = 8133 m ’

AGB3v2 x5 10/0B/2004 11:22
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)
Taking moments about Point A
BM at A due to SW BMagw = Wee X (EL%/2) = 116 829 kNm
BM at A due to DLy BMap = DLy x dy = 48 158 kNm
BM at A due to DLg BMap, = DLs x d5 = 114 977 kNm
BM at A due 0 DL BMap s = Dlg X dg = 183 796 kNm
BM at A due to DLy BMap s = DLy X dy = 252 615 kNm
BM at A due to DLy BMap s = DLg x dg = 288 165 kNm
BM at A dLle tO DLg BMAPLB = D[—Q X dg - 240 899 kNm
BM at A due to DLm BMAPL’:’ = DLm X du} = 749 759 kNm
BM at A due to loads BMy gqq = BMasw + BMap 4
+ BMap1o + BMapis + BMupLy + BMapis + BMapis +
BMAPL? = 1393 188 kNm
BM at A BM, = 0 kNm
v
Rg = BMaigag / EL = 155 652 kN
Load at Point A due to SW Loadgy = Wegg x EL = 26 105 kN
Loads at Point A Load,, = Loadgy + DLy + DLs +
DLS + DL7 + DLB + DLg + DL10 = 355.748 kN
Ra=Loads-Rg = 200 096 kN
Bending Moment at Point 1
BM at 1 due to SW BM;gy = Weg X (d,°/2) = 0 975 kNm
BM at 1 due to Ry BM;ga = Ra x dy = 163 628 kNm N
N o
BM at 1 BM; = BMgw - BMyga = -162 653 KNm duxbu " K\?j
(S
b "\ -
-C
<>

AGE 3 v2 xis
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Made by.
Revised
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Bending Moment at Point 4

BM at 4 due to SW BMgw = Wee X (&7 /2) =
BM at 4 due to DLy BMypy = Dby x (d7 - dg) =
BM at 4 due to DLs BMyp o = DLs X (d7 - d5) =
BM at 4 due to DLg BMyp s = DLg % (dy - dg) =
BM at 4 due to Ba BMyga = Ry x dy =

BM at 4 BM, = BMygw + BMgpyy + BMypo +
BMapis - BMaga =

Subject, AGB 3 Luffness Mains Bridge BE4 Assessment Calc No
File.

Date. 19/07/2004 Checked by. Date

Date. Ay 04 Checkead by. Date.

Bending Moment at Point 2

BM at 2 due to SW BMagw = Weg X (d5°/2) = 6 051 kNm 7‘

. 1N

BM at 2 due to DL4 BMEF’L'I = DL4 X (ds - d4) = 68 819 kNm

BM at 2 due to PIA BMZHA = RA X d5 = 407 587 kNm

BM at 2 BM, = BMagy + BMapyy - BMaga = -332 717 kNm

Bending Moment at Point 3 PN
Doy

BM at 3 due to SW BMagw = Weg X (dg° /2) = 15 461 kNm

BM at 3 due to DL4 BMSPL1 = DL4 X (de - d4) = 137 638 kNm

BM at 3 due to DL5 BMapLg = DL5 X (d6 - d5) = 68 819 kNm

BM at 3 due to RA BMgRA = RA X de = 651 545 kNm

BM at 3 BM3 = BMESW + BM3p|_1 + BM3P'|_2 - BMSHA

= -429 627 kNm

29 207 kNm

206 456 kNm -

137 638 kNm *~

68 819 kNm
895 503 kNm
453383 kNm

19/08/2004 11:22
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AGB 3v2 ds

BM at 5 due to Ry BMgga = Ry xdg =

BM at 5 BM5 = BMSSW + BMspu + BMSF‘L2 +
BMgpyg + BMspy - BMgpa =

Bending Moment at Point 6

BM at 6 due to SW BMgsyw = Weg X {dg°/ 2) =
BM at 6 due to DLy BMgp 1 = DLy X (dg - dy) =
BM at & due to DLs BMgpio = DLs x (dg - ds) =
BM at 6 due to DLg BMgg 3 = DLg X (dg - dg) =
BM at 6 due to DL; BMgp 4 = DLy X (dg - dy} =
BM at 6 due to DLg BMgps = Dlg X (dg - dg} =
BM at 6 due to Ry BMgra = Ra x dgy =

BMaté BME = BMGSW + BMBPL‘i + BMGF’LE +
BMgpLs + BMgpLs + BMepis - BMgpa =

1132 461 kNm

-403 985 kNm

69 705 kNm

344 094 kNm

275 275 kNm

206 456 kNm

137 638 kNm

61 686 kNm

1383 419 kNm

-288 555 kNm

- [Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No
Job No. J20308B-1142 File.
Made by.IEGzN Date. 18/07/2004 Checked by. Date
Revised by. Date. Checked by. Date.

Bending Moment at Point 5

BM at 5 due to SW BMsgy = Weg X (de?/ 2) = 47 289 kNm ﬁ
. |

BM at & due o DL4 BM5PL1 = DL4 X (dg - d4) - 275 275 kNm ;

BM at 5 due fo DL5 BM5PL2 = DL5 X (dg - d5) = 206 456 kNm

BM at & due to DL5 BM5P|_3 = DLG X (da - dG) = 137 638 KNm

BMat 5 due to DL7 BM5P|_4 = DL7 X (dg - d7) = 68 819 KNm

<

18/08/2004 11:22
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Bending Moment at Point 7

BM at 7 due to SW BMygy, = Weg X (dio° / 2) = 96 457 kNm ‘N

BM at 7 due to DL, BMyp ; = DLy X {dyo - dy) = 412 913 kNm

BM at 7 due to DLs BMypy, = DLg X (dyg - ds) = 344 094 kNm

BM at 7 due to DLg BMyp s = DLg X (dig - dg) = 275 275 kKNm

BM at 7 due to DL; BMypy = DLy X (dip - d7) = 206 456 kNm

BM at 7 due to DLg BM;p 5 = DLg x (dyg - dg) = 123 392 KNm

BM at 7 due io Dig BMyp g = DLy X (dig - dg) = 42 481 kNm

BM at 7 due to Ry BMps = Ra x djo = 1627 377 kNm

BM at 7 BM; = BM7sw + BMypry + BMzpo +

BMypLa + BMypLs + BMypys + BMypps - BMypa = -126 309 kNm

Taking moments about Point B {Check) ;

BM at B due to SW BMgqy = Wea X (EL2/2) = 116 829 kNm N2

BM at B due to Di_y BMgp; = DLy x (EL - dg) = 459 071 kNm [;!

!

BM at B due to DLs BMgpeo = DLs X (EL - ds) = 390 252 kNm !

BM at B due to Dig BMgp,; = DL X (EL - dg) = 321 434 kNm

BM at B due to DL; BMgp 4 = DLy X (EL - d) = 252 615 kNm

BM at B due to DLg BMgp,s = DLg X (EL - dg) = 164 773 kNm

BM at B due to DLy BMgp 5 = DLg x (EL - dg) = 70 974 kNm

BM at B due to DLy BMgp 7 = DLyo X (EL - dyg) = 15 058 kNm

BM at B due to Ry BMggs = RA X EL = 1791 006 kNm

BM at B BMg = BMaguy + BMgpys + BMgpia + !

BMgeis + BMeeLs + BMgps + BMapis + BMae.7 - v

AGB 3 v2 xs

BMgpa =

0 kNm

19/08/2004 11:22
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Bending Moment at Midspan

BM at Midspan due to SW BMyayw = Weg X ((EL /

2¥/2)= - 29,207 kNm

BM at Midspan due to DL.4 BMMPL1 = DL4 X ((EL {

2) - dy) = 206 456 kNm

BM at Midspan due fo DLg BMyp2 = DL x ((EL/

2) - ds) = 137 638 kNm

BM at Midspan dug to DLg BMyp 5 = DLg x {(EL./

2) - dg) = 68 819 kNm

BM at M]dspan due to DL7 BMMPL4 = DL7 X ((EL/

2)-dy) = 0 kNm

BM at Midspan due to Ry BMysa = Ra X (EL./ 2) = 895 503 kNm

BM at Midspan BMM = BMMSW + BMMPU + BMMPLZ

+ BMypLg + BMypLs - BMypa = -453 383 kNm

Dead load moment is equal to maximum bending

mament

Dead Load Moment My = -BM, = 453.383 kNm ‘/

Dead Load Moment M, = 149.24 tonft v

AGH I v2 ¥is

19/08/2004 11:22
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. A —
Bending Capacity
w ced)
Total Moment due to Dead and Live loads M, = My Hsy <4 C e _3‘\\

+M|-_—'

Unrerstrained condition
—Todad

For member unrestrained in lateral bending,
effective length of compression flange is equal to
span {load is not applied on compression flange)

BS 153 Part 4 21(a)

Span|=EL=
Spanl!=

by

A=AEG=

Radius of Gyration about y-y Axis r, = ¥(l,, / A) =
Radius of Gyration about y-y Axis r, =

Compression Flange Thickness T = tigp =
Compression Flange Thickness T =

Overall Depth D=d =
Overall Depth D =

G, = 170000 / (1 / iy} x[1 + (1/20) x (A x T) / {1y
x D)) =

BS153 Pt 3B-28(b)(i)

Web Thickness t = tye, =
Web Thickness t =

BS153 Pt 3B-28(b){i) T/t=

Clear Distance Between Fiange Angles d; = dyg, -

treant = Greave - teearL - dacav =
Clear Distance Between Flange Angles dy =

—_—

d1/t= :

T/t<2andd,/t< 85 therefore Cg ca;@}te

increased by 20%

AGB 3 v2 Xis

7RELNm 2\ - 2> L
mukua

canat s OO -\-Lq = A%

\L‘\) wA
895tm
352 389 in
74814821 mm* ~~

32802 354 mm®

47 757 mm 7
188in

127 mm
05in

1981 2 mm
78 in

5011 tonfin?

9525 mm -~
0375 in
1333
1778 mm
70 in -
186 667 e
< o\

;mﬁ tonfin®

19/08/2004 11:22
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Unrestrained Bending Capacity M., = pue X Zyg,

Unrestrained Bending Capacity M., =

Mgy, > M,

External girder is OK in unrestrained bending.
Restrained condition
It is not necessary to check restrained bending

capacity as the member has sufficient capacity in
the unrestrained condition

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No
Job No. J20308B-1142 , File
Made by. Date. 19/07/2004 Checked by. Date.
[Revised Dater HAoa OY Checked by: Date.
~ 29
BS 153 Pt 3B Table 8 Aliowable Stress py = 2&tonfin
Allowable Stress py, = 4 606 kN/m®
3% 0T
BE4 Part 1-304(a) Apply 256% enhancement for steel
a6316-6
BS153Pt3BTable 1 p,,=py.x125= _BAOFE757 kN/m”
Girder Depth Midspan d = 1981 2 mm
Yoot = Yoar = 989 858 mm
Yeop = d - Yoo = 991342 mm v~
lex = 19220307480 mm* ~~
Ziop = e/ Yiop = 19388179 mm*®
Zip = 0019 m®

1 334 KNm
345 tonft
29%- 3

19/08/2004 11:22
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%Data. 19/07/2004 Checked by. Date
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Dead Load Shear Force

Span L= Lyey = 8820 mm ~

SpanL = ) 882m

Self Weight Weg = 2917 kN/m v~

Point Load 1 DL, = 56 446 kN

Point Load 1 Position d, = 0752m

: v

Point Load 2 DL; = 56 446 kN

Point Load 2 Position dg = 1972 m

Point Load 3 DLg = 56 446 kKN

Poaint Load 3 Pasition dg = 3191m Vv

Point Load 4 DL, = 584486 KN 7

Point Load 4 Position d; = 441m

Point Load 5 DLg = 50604 kN

Point Load 5 Position dg = 5629 m

Point Load 6 DLg = 34843 kN

Point Load 6 Position dg = 6848m
. Point Load 7 DLy = 18414kN

. o N
Point Load 7 Position d,, = 8068 m

Shear Force at Point A

SF at A due to SW SF gy = Wee x (L/2) = 12862 kN ™
v

SF at A dueto DL4 SFAFEJ = DL4 X ((L - d4) / L) = 51 631 kN
v

SF at A due to DLs SFpp o =DLs x{(L-ds) /L) = 43.828 kN

AGB 3v2 ¥s 10/08/2004 ¥1:22
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SF at A due to DLg SFapa=DlLg x ((L.-dg) / L} = 36 025 kN
SF at A due to DL; SFap4 = DLTVx ((L-d7)/L)= 28 223 kN
SF at A due to DLg SFaps =DLgx ({L-dg) /L) = 18 307 kN
SF at A due to DLy SFap s =Dl x {(L-dg) /L) = 7 789 kN

SF at A due to DL10 SFAPL? = DLm X ((L - dm) / L)
= 1571 kN

SFatA SFA = SFASW + SFAFU + 8FAPL2 + SFAF’LS

+ SFaprg + SFapLs + SFapLs + SFap7 = 200 235 kN
Shear Force at Point B

SF at B due to SW SFagw =Wee X {L/2) = 12 862 kN
SF at B due to DLy SFgps = DLy x {(dy /L) = 4 815 kN
SF at B due to DLs SFgpo =DLs x {d5 /L) = 12618 kiN
SF at B due to DLy SFppla=Dlgx (dg /L) = 20 42 kN
SF at B due to DLy SFgps=DLy x (d7; / L) = 28 223 kN
SF at B due to DLg SFgpis =DLg x {(dg /L) = 32.297 kN
SF at B due to DLg SFpp s =Dlg x (dg/ L) = 27 055 kN
SF at B due to DLy SFppi7 = DLyg X {dyo/ L} = 16 843 kN

SFatB SFg= SFBSW + SFgpLy + SFape + SFBPLG
+ SFgpy4 + SFpp s + SFeps + SFepy = 155 132 kN

SFB > SFA

Shear force due to dead load is equal fo
maximum shear force

Shear Force due to Dead Load SFy = SFg = 200.235 kN

Shear Force due to Dead Load SF; = 20.09 tons

AGB 3 v2 xis

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No. J20308E-1142 File.
Made by. Date. 19/07/2004 “|Checked by. Date
{Revised Date. A \:«:\J oN Checked by. Date.
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CALCULATION SHEET Sheet No 46 of 64
Project Title. VARS-830 BE4 Assessments ‘
Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No. J20308B-1142 File.
Made by, Date. 19/07/2004 Checked by. Date.
Revised Date. .a oY Checked by. Date
<
Shear Capacity o (o LJ
Y
Total Shear Force due to Dead and Live loads SF, 1.9 Z v owed (o )
= SF,+ SF; = ) 326 383 kN \/2—/_,,_ /
. 7 vd
. 3y oo V(
Web Area Ayep = 18628.995 m'md/
Web Area Ayep = 0019 m*

Reduce web area to take account of holes

External Web Thickness t,., = 9525 mm 7
External Web Thickness t,., = 00im
(Hole found at SW
Maximum Hole Depth dpge = 240 mm 7 corner)
Maximum Hole Depth dpg, = 024m
'
. v
Aveb = Anap - {twab X dnole) = ooiem* — \& B
Average shaar stess-Paye-=-SFriAymy-c— 19070-840-kh/m”
BS153 Pt 3B Table 3 Permissable Shear pg = 55ton/in® -~
Permissable Shear ps = 84968 332 kN/m”
BE4 Part 1-304(a) Apply 256% enhancement for steel
BS153Pt3B Table1 p,=p,x125= 106210 416 kN/m* - W,
/ >N
Shear Capacity SF, = A ep X Ps = 1735.796 KN
Shear Capacity SF, = 174.154 tons /
SF, > SF,
External girder is OK in shear.
/

External Girder Assessment Resuli: PASS

ACE 3 v2 x5 1G/08/2004 31:22
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Project Title. VARS-830 BEA4 Assessments

Carriageway Width wg = Sg - Wy - Wyp =

AGB 3v2 ks

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.

Job No. J20308B-1142 File

Made by. Date. 19/07/2004 Checked by. Date.

|Revised Date. »a o4 Checkad by, Date

)
Assessment of Internal Girder
Dead Load Moment
Girder span is calculated from spacing between
external girders
External Girder Spacing Sg 8077 m -
internal Girder Self Weight W g = 1545 kN/m
Fill Self Weight W = 8949kN/m
Buckle Plate Self Weight Wgp = 0 894 kN/m -
Total Dead Loads Wo, = Wig + Wi + Wpp = 11388 kN/m
Verge Self Weight Wy = 45kNm
Verge 1 Width wy; = 2100 mm -
Verge 1 Width wy; = 21m
Verge 2 Width wy, = 1400 mm ./
Verge 2 Width wy,; = 14m
Carriageway Self Weight W, = 1379kNim =
4577 m

19/08/2004 11:22
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CALCULATION SHEET
Project Title. VAR9-830 BE4 Assessments
Subject. AGB 3 Luffress Mains Bridge BE4 Assessment Calc No
Job Ne. J20308B-1142 File.
Made by. Date. 19/07/2004 Checked by. Date.
{Revised Date. A N :at.*. Checked by Date.
Point A DL, DL, DLy DL, DL Point B
UDL 1 * ‘ | ’ - UDL 3
YWY VYV VYV VYV Wy
UDL. 2 |
A
« —»
R, EL Rg
BE4 Part 1-303(a)(i)  Effective Span EL = S¢ = 8077 m
WUDL = 11 388 kN/m o
UDL 1 WUDL1 = WV = 4.5 kN/m e
UDL 1 Width WypL1 = Wy = 21m w
UDL 1 Posifion Lyp i = wy /2 = 105m <
UDL 2 Wype = Wg = 1379 kN/m v
UDL 2 Width wypie =we = 4577 m e
v
UDL 2 POSitIOI’\ LUDL2 = W\H + (WC / 2) = 4 389 m
UDLSWUDL3=WV= 4 5 kN/m v
UDL 3 W‘ldth WUDL3 = sz = / 1 4 m \/
UDL 3 Position LypLs = Wy + We + (Wya / 2) = 7877 m v
Point Load 1 DL, = Wy = 0 206 kN o
Point Load 1 Position L, = (1 /6) x Sg = 1346 m ~
Point Load 2 DLy = Wy = 0206 kN ~
Point Load 2 Position L, = (2/6) x Sg = 2692 m J/
Point Load 3 DL = Wy = 0206 kN -
Point Load 3 Position L, = (3/6) x Sg = 4039 m v
Paint Load 4 DL, = W+ = 0 206 kN ~
Point Load 4 Position L, = (4 /6) x Sg = 5385 m </
Point Load 5 DLy = Wy = 0 206 kN o
Point Load 5 Position Lg = (5 / 6) X Sg = 6731 m —

19/06/2004 11:22
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Project Title. VAR9-830 BE4 Assessments

JSubject. AGB 3 Lufiness Mains Bridge BE4 Assessment Calc No.
Job No. J20308B-1142 File.
Made by. Date. 19/07/2004 Checked by. Date.
M- Date. Ava % ' Checked by. Date

\.) ]

Taking Moments about Point A

BM at A due to UDL BMayg, = Wyn X (EL2/2) = 371 485 kNm "

BM at A due to UDL 1 BMauoLr = WunLt X WypLt X

LupLt = 9923kNm
BM at A due to UDL 2 BMAUDL2 = WUDL2 X WypLe X J
LupLe = 27 708 kNm
BM at A due to UDL 3 BMAUDL3 = WUDL3 X Wypia X .
LupLs = 46 478 KNm

¥ (g
BM at A due to DL1 BMAPU = DL1 X L1 = Q0 277 kNm

vV

BM at A due to DLy BMppo =Dl x Lz = 0 554 kNm
BM at A due to DLy BMapre = Dlg X Ly = 0831 kNm Y
BM at A due 10 DLy BMap 4 = DLy X Ly = 1108 kNm \/\/
BM at A due tO DL5 BMAF‘LS = DL5 X L5 = 1 384 kNm
BM at A due o loads BMp gaq = BMagp +
BMauoLt + BMaupLe + BMayps + BMapy + BMapio _/
+ BMgp 3 + BMpappy + BMpp 5 = 459 747 kNm
BM at A BM, = 0 kNm
Ra = BMpygaq/ EL = 56919 kN ~
Total Load due to UDL Load,p = Wyp, xEL = 91 983 kN v
Total Load at due to UDL 1 Loadyp 1 = WypLr X o
WuoLt = 9 45 kN
Total Load at due to UDL 2 Loadyp » = Wypre X Ve
WypLe = 6 314 kN
Total Load at due to UDL 3 Load g3 = Wyps X o
WUDL3 = 6 3 kN
Loads at Point A Load, = Loadyp, + Loadyps + V4
Loadyp . + Loadmg + DL, + DL, + DLz + DL,y +
DLg = 115 076 kN
Rs=Loads - Rg= 58 157 kN v

AGB3v2 ds 19/0820064 11:22
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Project Titie. VAR9-830 BE4 Assessments

"[4ob No. J206308B-1142

IMade by.
Revised

AGD 3v2 xs

|Subject. AGB 3 Lufiness Mains Bridge BE4 Assessment Calc No
File.
Date. 19/07/2004 Checked by. Date.
Date. Aua O\ Checked by. Date.
R
Bending Moment at Point 1
BM at 1 due to UDL BM1UDL = WUDL X (L12 / 2) = 10 319 KNm
BM at 1 due to UDL 1 BM,ypL1 = WubLy X WupLy X )?
{Ly - LypLs) = 2 799 kNm N e \/
BM at 1 due to UDL 2 BMayoiz = Wypis X {1 - * YA u) N
WupL1) X ((Ly - Wypra}/ 2) = 0392 kNm UJ\C},LVUA Qo M
BM at 1 due to Ry BMiga = Rax Ly = 78 291 kKNm A £
: ‘j\» )
BM at 1 BMy = BMyyp + BMiypL1 + BMyypio + Vo S M
BMiupiz - BMypa = -64 781 kNm ( .
ot
Bending Moment at Paint 2 -
< v
: > T
BM at 2 due to UDL BM2UDL = WUD]_ X (Lz /2) = 41 276 kNm .JJQ }
S
BM at 2 due to UDL 1 BMuypL1 = WUDL1 X Wypt X <—7J\ s 5
(Lo - Lygeq) = 15 521 kNm MAERENT
> A
e~ ar
BM at 2 due to UDL 2 BMSUDL2 = WUDL2 X (L2 - é
Wupt1) X (L - wypi1) / 2) = 0 242 kNm . ,}-.,Q
7 5 e
BM at 2 dus to DLy BMyp = DLy x (Lo - L) = 0277 kNm ~ 2}3
e
BM at 2 due to Rs BMapa = Ry X Lo = 156 582 kNm o
BM at 2 BM2 = BMZUDL + BMIUDL‘I + BM‘IUDLZ +
BMgpy ; - BMapa = -99 266 kNm ¥

10/08/2004 11:22
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Job No. J263088-1142

:|Made by.
[Revised

AGB 3 v2 s

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
File
Date. 19/07/2004 Checked by. Date. .
Date Aous 9% Checked by. Date
\_A L]
Bending Moment at Point 3
BM at 3 due to UDL BMayp = Wy X (L/2) = 92871 kNm .-
BM at 3 due to UDL 1 BM3UDL1 = WUDLI X WyppL1 X
(Ls - LypLs) = 28 244 kKNm
BM at 3 due to UDL 2 BMSUDL2 = WUDL2 X (L3 -
WupL1) X {(Ls - WypL1) / 2) = 2592 kNm v/
BM at 3 due to DL1 BMapu = DL1 X ([..3 - L1) = 0 554 kNm \/
BMat3dueto DLy BMapn =Dlo X (Lz-Lo) = 0.277 kNm
BM at 3 due to Ry BMaga = Ry X Lg = 234 873 kNm
BM at 3 BM3 = BMSUDL + BMﬂUDL‘[ + BMSUDLZ +
BMap,; + BMgpis - BMapa = -110 336 kNm ~~
Bending Moment at Point 4
BM at 4 due to UDL BMuyoL = Wype X {La°/2) = 165 104 kNm /A
BM at 4 due to UDL 1 BM,ypi s = WupLr X Wyupur X
{La - Lypur) = 40 966 kNm
BM at 4 due to UDL 2 BMayp 2 = Wupiz X {Ls -
WyoL1) X ((Ls - WupLy) / 2) = 7 442 kNm
BM at 4 due to DL1 BM4F‘L1 = DL1 X (L.4 - L1) = 0 831 KNm
BM at 4 due to DL2 BM4P|_2 = DL2 X (L4 - L2) = 0 554 KNm
w ,\.b y
BM at 4 due 10 DL; BMypq = DLg X (Ly - Lg) = 0277 kNm O oc}})}\L
BM at 4 due to PIA BM4|:|A = RA X L4 = 313 165 kiNm
BM at 4 BM4 = BM4UDL + BM4UDL1 + BM4UD|_2 + &(
BMéPL‘i + BM4F’L2 + BM4PL3 - BM4RA = -97 992 kNm

19/08/2004 11:22
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Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No. J20308B-1142 File.
Made by. . Date. 19/07/2004 Checked by. Date.
Revised by. Date. Checked by, Date.
Bending Moment at Point 5
.S

AGB Av2 us

BM at 5 due to UDL BMgyp. = WypL X (Ls* / 2) = 257 975 kNm

BM at 5 due to UDL 1 BMEUDLI = WUDL1 X Wypit X
(Ls - Lyowr) = 53 688 kNm

BM at 5 due to UDL 2 BMGUDL‘Z = WUDL2 X (L5 -

WypL1) X ((Ls - WypL1) / 2) = 14 791 kNm
BM at 5 due to DL; BMgpy; = DL X (Ls - Ly) = 1108 kNm
BM at 5 due to DLy BMgpy» = DLp X (Ls - L) = 0 831 kNm
BM at 5 due to DLy BMgpys = DLg X (Ls - Lg) = 0 554 kNm
BM at 5 due to DLy BMsp s = DLy X {Ls - Ly) = 0277 kNm
BM at 5 due to R BMgra = R X Lg = 391 456 kNm

BM at 5 BM;z = BMsyp; + BMsypL1 + BMsypie +
BMsaL1 + BMspo + BMspyg + BMsp 4 - BMsga = -62 232 kNm

— e
e

e

19/08/2004 11:22
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CALCULATION SHEET Sheet No 53'of 64
Project Title. VAR9-830 BE4 Assessments
Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No
Job No. J20308B-1142 File
Made by. I Date. 19/07/2004 Checked by. Date
Havised by. Date. Checked by, Date.
Taking Moments about Point B {Check)
BM at B due to UDL BMgyp, = Wyp X (EL2/2) = 371 485 kNm

AGB 3v2 xs

BM at B due to UDL 1 BMEUDLi = WUDL1 X WypL1 X
(EL - Lypwy) =

BM at B due to UDL 2 BMBUDLZ = WUDL2 XWypo X
(EL - Lupre) =

BM at B due to UDL. 3 BMBUDLS = WUDL3 X WypLg X
(EL - Lypis) =

BM at B due to DLy BMgp,; = DLy x (EL - Ly} =
BM at B due to DL, BMgp, = DLy x (EL - Ly} =
BM at B due to DL BMgp s = DLy x (EL - Lg) =
BM at B due to DLy BMgp 4 = DLy x (EL - L) =
BM at B due to DLs BMgp s = DL x (EL - Lg) =

BM at B due to Ry BMgg, = Ra X EL =

BM at B BMB = BMBUDL + BMBUDLI + BMBUDL2 +
BMgyupLs + BMgpLy + BMppi s + BMgp 5 + BMgp 4 +
BMgp5 - BMgga =

66 41 kNm

23 289 kNm

4 41 kNm

1384 kNm

1108 kNm

0 831 kNm

0 554 kNm

0 277 kNm

489 747 kNm

0 kNm

19/08/2004 11:22
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Made by.
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|Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
File
Date. 19/07/2004 Checked by. Date.
Date.Pvua oY Checked by. Date.
=
Bending Moment at Midspan
BM at Midspan due to UDL BMyyp, = Wyp X ((EL
12¢12) = . 92 871 kNim
BM at Midspan due to UDL 1 BMMUDL‘I = WUDL1 X
Wupp1 X ((EL / 2) - LUDL‘I) = 28 244 kNm
BM at Midspan due to UDL 2 BMMUDL2 = WUDLZ X
{(EL/2) - wypLy) X {{{EL/2) - wyp1) / 2) = 8 207 kNm
BM at Midspan due to DLy BMyp 4 = DLy x {(EL /
2)-Ly)= 0 554 kNm |
BM at Midspan due to DL, BMypo = DLy x ((EL/
2)-Ly) = 0 277 kNm
o S
NESIY.
BM at Midspan due to DLy BMypa = Dlg x ((EL/ ?) ()j'
2)-Ly) = 0 kNm ki >
BM at Midspan due to DL, BMyp 4 = DLy x ({EL /
2)-Ly)= -0 277 KNm
BM at Midspan due to DLg BMyp s = DL x ((EL/
2)-Lg) = -0 554 kNm
BM at Midspan due o RA BMMHA = HA X (EL / 2) = 234 873 kiNm
BM at Midspan BMM = BMMUDL + BMMUDU +
BMuupLz + BMupis + BMypLo + BMyp s + BMypi4
+ BMypLs - BMyan = -105 551 kNm ()(
Dead load moment is equal to maximum bending
moment /
Dead Load Moment M, = -BM3 = 110.336 kNm
Dead Load Moment M, = 36.319 tonft /

16/08/2004 11:22
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Project Title. VAR9-830 BE4 Assessments

Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No. J203088-1142 File
Made by. Date. 19/07/2004 ' Checked by, Date.
Revised Date. Booua, O\ Checked by. Daie
———
N

Bending Capacity \\O‘A)\A ™ .

24

Total Moment due to Dead and Live loads M, = My

External girder spacing Sg = 8 OZ/m/
8077, mm

E‘ﬁérn@spacing Sg =

External BottorrFlange Width wpg = 355 6 mm

Span | = Sg - Wy = 7721 624 mm
Span | = 304 001 in

ly = 305543 mm"
A=Ag ;7// 17479 804 pam®

Radiusggration about y-y Axis r, = (I, / A) = 51 469 mm &\
Radius of Gyration about y-y Axis r, = 2026 in “_pfs ‘Q}A
< <
Compression Flange Thicknes = 127 mm Q
Compression Flange Thi 05in
Overall Depth 06 4 mm
Overall D 16 in
BS153 Pt 3B-28{b){i) Cs= 170000/ {I/r}*x~[t +(1/20)x ({1 xT)/ (r,
x D) = 10 943 ton/in®
Web Thickness t = fye = 9 525 mm j
Waeb Thickness t = 0375in
BS153 Pt 3B-28(b)(i) T/t= 1333 v
Clear Distance Between Flange Angles d; = d, - /
treant - dreave - teeant - deeav. = 1778mm
Clear Distance Between Flange Angles d, = 7 in v

dy/t= 18 867 ~/

d d, /1 < 85 therefore Cg can be
increased by 20%

Ce=Cyx12=

AGB 3 tinal

3“*I~a:IQ3nlinZ

20/0&/2004 09:31
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Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No
Job No. J20308B-1142 File.
Mads by. Date. 19/07/2004 Cheacked by, Date
Revised b- Date. Ayn_ oM Checked by. Date

-
BS 153 Pt 3B Tabie 3 Allowable Stress py. =

Allowable Stress py: =
BE4 Part 1-304(a) Apply 25% enhancement for steel

BS153 Pt3B Table 1 p,.=py,x 125 =

Girder Depth Midspan d =

Ybot = Yoar =

|y =

Zpor = b/ Yiop =
Ly =

Bending Capacity M, = puc X Zigp =

Bending Capacity M; =
M. > M,

Internal girder is OK in bending.

AGRAvZHs

o5tonin? ~  A<Ne
146763 483 kﬁ;mz Poksia Dandiad
Qi) 3 <3S

% Cou &> Y < = ?bL:_—“\-’§
183454 354 kN/m” 2
Y
406 4 mm ’/
218822 mm v/

476063577 mm* v

s’

2175571 mm
0002 m®

399.118 KNm /> 23D - F ON

131.377 tonft © A

————

e

19/08/2004 11:22
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CALCULATION SHEET Sheet No, &1 of 64
Project Title. VARS-830 BE4 Assessments
Subject. AGB 3 Luffness Mains Bridge BE4 Assessment Calc No.
Job No. J20308B-1142 ' Fiie
Made by. ate. 19/07/2004 Checked by. Date.
Revised ate Aua, S\ Checked by. Date
-
Shear Capacity
mn L0
Total Shear Force due to Dead and Live loads SF, S K
= . - 133674 kN
Far SR g u L
&, comt SR xS
Web Area Ay = 3629 025 mm %
Web Area A = 0004 m*
Reduce web area to take account of holes
Maximum hole depth is found on intarnal
Transverse Girder 8 which does not have a full
span However the reduction in the web area
should not adversly affect the capacity of the full
span girders
N /
External Web Thickness f,e, = 9 525 mm
External Web Thickness i, = g01m mfk\
™ g
Maximum Hoele Depth dyg,, = 30 mm N (KGD
Maximum Hole Depth dyge = 003m (=
, /5 ’> k-\»’?) '5 LR
Aver = Aweb - (twen X Ghote) = 0003 m
BS153 Pt 3B Table 3 Permissable Shear p, = 55tonin®
Permissable Shear p, = 84968 332 kN/m®
BE4 Part 1-304(a) Apply 25% enhancement for steel ‘
BS153 Pt 3B Table 1 p,=p,x125= 106210 416 kN/m* LGS
>
Shear Capacity SF; = Ay X Ps = 355 KN / P af—
Shear Capacity SF, = 36 tons /
SF, > SF,

AGB3v2xs

Internal girder is OK in shear.

Internal Girder Assessment Result:

PASS -

19(08/2004 11:29
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Depth of Load Distribution dyg =de + de =
Distribution of loads at 45° in transverse plane

Baist = Doon + (2 X dyigr) =

AGB 3v2 xls

CALCULATION SHEET
Project Title. VAR9-830 BE4 Assessments
Subject. AGB 3 Luffness Mains Bridae BE4 Assessment Calc No.
Job No. J20308B-1142 Fite.
" |Made by. ate. 19/07/2004 Checked by. Daie.
{Revised ate Awq 04 Checked by. Date
W)
Assessment of Girder / Buckle Plate Connection
Dead Loads Dk ~
O o
' if Wei = 1 379 kN/m
Carriageway Self Weight W¢ . 2 e % w S
- -
Fill Self Weight W = 8949 kN/m J(\ N ¢ ot g\
PRV N ®
Buckle Plate Self Weight BPg, = 0 894 kN/m FOEERN ’3\’
o 3T =P .
Total Dead Load Wy =W, + W+ Wpp = 11.222 kN/m 4 q/‘) 4 x‘ﬂ/o-v - .:b
Live Loads *(}PJ‘ ‘g:" o
L 3 0:\’
Internal Transverse Girder Spacing S, = 1219 m < \( LD
. v
Distributed Dead Load loady = W4/ S, = 9 204 kN/m*
The worst case in when one of the wheels of the
vehicle is in the middle of the plate.
Axle Weight Wy = 11 tons  +
Axie Woight W e = 109.637 kN
Wheel Weight Wy, = W/ 2 = 54 819 kN /
Whee! Load load,, = 33 in“/ton v
Wheel Load load,, = 0 002 m*/kN
4 /
Contact Area A, = W, x load,, = C117m
BE4 Part 1-302(8) Ay =14 X by’ e
Therefore beg,” = Acan/ 14 0084 m*
Boon = 0289 m v
lcon = Acon / Beon = 0405m
Carriageway Depth d; = 005m
Carriageway Depth dr = 0346 m

0396 m /

N

1081 m
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Distribution of loads at 45° in longitudinal plane

liist = lgon + (2 X ddist) =

Distributed Live Load load, = W, / (Dgigt X lgist) =
Total Distributed Load load, = load, + load, =
T-Section Flange Width Wryange =

Buckle Plate Span Lgp = Sl - Wijange =

Buckle Plate Rise rgp =

Buckle Plate Rise rgp =

To calculate the thrust, the total applied tcad will
be taken as it occupies the full span of the plate

Thrust T = (foad, x Lgp?) / (8 X rgp) =
ﬁlrust T=

Rivet Spacing R =
Rivet Spacing B, =

Number of Rivets on Plate np = 5,/ R, =
Numbher of Rivets on Plate np =

1197 m

42 361 kN/m”®

51 565 kN/m” ‘/

0152 m

1067 m /
72 mm / {Site notes)

0072 m

101.883 kN/m \/

0.26 tonfin
4 in »//
0102 m

12.
12.

N R (CG\(_\O’Lg

AGBIv2 ds
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-

BS153 Pt 3B Tabile 3
Permissable Shear p; =
Permissable Shear p; =
BE4 Pari 1-304(a) Apply 25% enhancement for steel
BSi53Pt3B Table1 p,=p,x125=

Rivet Diameter diag =
Rivet Diameter diag = \/

Rivet Area Ag = (Tr x diag?) / 4 =

Allowable Lo?}per Rivet pr = ps X Ag =
Required Number of Rivets per m Nyeqgm =T/ pr =

Number of Rivets Required g = S X Nyegam =
Number of Rivets Required nqq =

Neagg < Np

Girder / Buckle Plaie Connection Assessment
Resuit:

BE4 Assessment Result:

/ {Hand-driven rivets
5 5 ton/in® assumed)

84968.332 kN/m* ~/

106210 416 kN/m*

0.75in f
o0iom
0 000285 m* /
30 273 kN /

3366 v
4.103 \/

PASS /
PASS e

ANvwable.  shaay  ghve3d 2 .S V2T =6 8?8 — 2062 / -
Achad 1 1 Che wderpeldiom) 4;1&3* 062 = 26N,

AGB3v2xs
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Finite element analysis of buckle plates and tee connections
AGB/3 AGB/5 ELW/9 WTD/1

1. Problem Definition

There are a number of bridges with two-way spanning buckle plates for which a
satisfactory assessment approach has proved difficult to define The plates in
question have very similar characteristics They are typically about four feet
(1220mm) square In one direction they are riveted to principal structural members,
e g. transverse RSJs or plate girders and in the other direction they are connected to
each other with an inverted tee section, usually 6" x 3" x %" Plate rise is usually 3"
There is variation with the amount of overburden, but a typical value is 15" to 20"
Typical rivet connection is 34" rivets at 4" pitch

There are simple hand methods of analysis available for one-way spanning plates
The method outlined in BA56/96 equates the buckle plate to an arch, the thrust in the
arch is evaluated and plate capacity is calculated assuming that it is strut in
compression The method defines how the effective length is obtained The method
is conservative and makes no allowance for any additional capacity from the plate
having a double curvature

Work undertaken by Gifford and incorporated into Bridgeguard 3 CIS No 35
appeared to offer a potential approach, but closer examination of the work revealed
that again it only applied to one-way spanning plates and as such only represented a
refinement of the BA 56 approach

While accepting that the BA56 approach offers a conservative method for evaluating
the plate capacity, because the plates are actually two-way spanning, concerns were
raised on the shedding of load to the tee sections A simple distribution of load
(quarter triangle from each adjacent plate) can apply up to 50% of the total load
being considered onto the tee and under this condition the tee is invariably
overstressed This approach is far too conservative [n reality, once load starts to be
applied to the tee, it deflects and the load distribution between the tee and the main
girder support alters This problem was not amenable to hand calculation, therefore
a FE approach was suggested It was agreed that panel of three plates should be
modelled

A further consideration was the condition where the wheel load is applied directly
over the tee section The mechanism of interest here is how the plates attract load
away from the tee

It was hoped to abtain a typical distribution of load which could be apyplied to buckle
plate systems with similar parameters

2. Distribution of foad from plate to supporting girders and tees
a. Modelling

A three dimensional finite element model representing three in-line buckle plates
supported along the long edge by plate girders and transversely by tee sections was
created The model was restrained at the four outside corners both vertically and
horizontally The plates were allowed rotational freedom at their interface with the
supporting girders in consideration of the single line of rivets used in the connections
See figure 1



The following load cases were examined:

e A patch load of 0.1155 N/mm? over an area of 793 x 683mm was applied in
the centre of the centre plate (Figure 2). This represented the distribution
through 2" of surfacing and 13.6" of fill from a BE4 5T wheel load plus
impact, the most intense loading from the four particular bridges under
consideration.

e In order to test the sensitivity of the distribution to the size of the patch load,
a single point load was applied at the centre of the plate.

e A uniformly distributed load over all the plates representing the dead load
condition. A udl value of 0.0075 N/mm? was used, being commensurate with
the construction thickness used to derive the live load intensity.

¢ of Tee ¢ of Tee
52" 52 50"
< Fli 3 P |
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Figure 1 — FE mesh plan

792.48
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Figure 2 — FE mesh section

The model was analysed using LUSAS finite element software.

b. Results

Patch load (live load)

The thrust generated on the neutral axis of the plate in the Y direction (i.e. towards
the supporting girders — Figure 3) is typically (-) 6 N/mm?, (dark green/cyan colours)
The minus sign indicates compression. In comparison, the thrust in the X direction
towards the tees (Figure 4) is typically —2 N/mm? (yellow / light green), indicating that
three times more load is migrating to the main girders than to the tees.

C of girder

€ of girder



The stress plots show that plates and tees are acting together as a strut and tie
system, with tensile stresses being generated in the tee sections (the yellow and

orange colours in Figure 3).
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The load distribution can be considered in terms of vertical load being applied to the
supporting members (shear in the plate). Figures 5 and 6 indicate the Y direction
and X direction shear forces respectively. Note, although symmetrical about mid-
span, the sign of the shear force changes at mid-span giving the colour inversion.

OADCASE «
L

ESULTSFILE =
TRESE

ESULTS CARTESIA
ONTOURS OF 8y

2BNT
-21.00T6
altre]
128588

leal Fecp
bLebAL

Y2 frawie

d £
s o8
X
& L
Figure 5 — Patch load - shear force in plate in Y-direction (towards girders)
OAD CASE = -:f
LE!M.M.T!FIL.E‘x 1
TRESS N edge of
ESULTS CARTESIANN %u—df.r

Eal, Teecd )
tal Xz fug

tee
Figure 6 — Patch load - shear force in plate in X-direction (towards tees)



Taking a section through the shear plot adjacent to the supporting members enables

the total load applied to each member to be evaluated.
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Figure 8: Cross section through shear contour plot at edge of tee (from Fig. 6)

The moment effect induced in the tee are small because most of the load is applied

The average load applied from the plate to the girder is 18.0 N/'mm. From the plate
near the ends of the tee.

to the tee, it is 4.5 N/mm, a ratio of 4 : 1.



Point Load

In order to check the sensitivity of this result to varying patch size, the load was

applied as a single point load at the centre of the plate:

- Avg shear force
=16.5 N/mm
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Figure 9: Point load - Cross section through shear contour plot at edge of girder

Avg shear force

4 N/mm
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Figure 10: Point load - Cross section through shear contour plot at edge of tee

The proportion of load applied to each supporting member is almost exactly the same

as for the patch load, i.e. 4 : 1 girder/tee.



Uniformly distributed load on all plates
A similar exercise was carried out for a uniformly distributed load applied on all three
plates, representing the dead load condition:

LOAD CASE = 1
DL

RESULTS FILE= 1
STRESS

RESULTS CARTESIAN=
CONTOURS OF Sy

-5.58
-4.65
-3.72
-2.79
-1.86
-0.931
o
0.931
1.86
279
3.72
4.65

Max 5.584 at Node 7111
Min -5.584 at Node 7138

Figure 11 — Uniform load - shear force in plate in Y-direction (towards girders)

LOAD CASE = 1
DL

RESULTS FILE = 1
STRESS

RESULTS CARTESIAN=
CONTOURS OF Sx

-8.57
-5.26
-3.84
-2.63
-1.31
a
1.31
263
3494
526
6.57
7.a8

Max 7883 at Node G109
Min -7.882 at Node 2574

Figure 12 — Uniform load - shear force in plate in X-direction (towards tees)
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Figure 14: Cross section through shear contour plot at edge of tee (from Fig. 10)

In this case the load is mainly carried to the girders, with only a small proportion (less
Modelling

than 5%) carried through the tees.
To assess the contribution of the plates when the wheel load is located directly above

the tee, two models were set up. The first looked at the framework of girders and
tees without the plates being present, the second model reintroduced the plates, so

that the load effects could be compared and the contribution of the plates

3. Distribution of load when wheel load is applied directly over the tee.
determined.



Two load cases were examined on the first model, a point load, representing the BE4
5T wheel load positioned at mid-span of the tee and the same load applied as a
uniformly distributed load along the tee  On the second model the same load cases
were examined for comparison purposes and a third load case representing a patch
load applied partly on the tee and partiy on the plate, as would occur in a real
distribution, was also considered (Figure 15)

Patch load of

0 1155 Nimm? applied
over 793 x 683 mm
representing distributed
5 ton wheel load

i,,,—-v N ‘.:—f'.;"-“k;- Lﬁ' T R S A ““-""-@

Figure 15 — Application of patch load

b. Results

The following results were obtained from the model

Tee alone Tee with buckle plates
Mid-span Deflection Mid-span Deflection
bending bending
Point load 19 05 kN m 16 7 mm 502kNm 28 mm
UBDL 98 KN m* 10 6 mm 1T41KkNm 18 mm
Patch Load - - 156 kN m 21 mm

* 9 5 kN m by hand calculation

It can be seen that the presence of the buckle plates dramatically reduces the load
effects in the tee Transfer of load between the tee and its adjacent plates is
dependent on the capacity of the connecting rivets in tension Permissible load per
%" rivet in BE4 assessment would be 6 tonfin® x 1 25 (case Il uplift} x 0 442 in® =

3 3 tons/rivet With a typical arrangement of 34" rivets at 4" centres, this is amply
provided for where the wheel load including impact is 6 25 tons




4. Conclusions

In a typical buckle plate system with double curvature plates and connecting tees
spanning between larger support girders, where the load is applied to a single plate
as a patch (i e. a typical situation under single wheel loading}, it is concluded that
about four times as much load transfers directly to the larger girders than through a
load path via the tees There is little variation to this distribution with the size of the
patch

With a uniformly distributed load applied to all plates, more than 95% of the load is
applied directly to the main girders

The bending moment in the tees with the wheel load in the most onerous load
position is less than one sixth of that calculated by simple statical principles

In practical application, the following rules may be applied to simple calculations

« If a buckle plate spans in two directions, the thrust for a patch load on one
plate calculated by the simple method outlined in BAS6, using the formuta

2

Thrust = wh

8r
may be reduced by 25%

» For dead load effects no change to the simple BA56 formula is required

¢ The bending moment at mid-span of the connecting tee sections may be
taken as the moment calculated on the assumption of a uniformiy distributed
load applied to the tee, divided by 6

5. Further investigation
Further work could be carried out to refine the approach by investigating

Establishment of a better algorithm for basic thrust in the plate
Varying plate thickness

Effects of varying depths of overburden

Varying type of tee connectors

The effects of corrosion and heling in the plates

It may be possible to develop a series of adjustment factors to be applied on a basic
formula, similar to the Bridgeguard CIS 35 approach



Application of results to particular bridges

AGB/3 AGB/5 ELW/9 WTD/M
Plate ciear span 40" 40" 42" 42"
Plate rise 3" 3" 3" 3"
Plate thickness *fg" ¥g" " va"
Overburden 156" 16.5" 19 0" 19 5"
Plate material Steel Steel Wil Wi
Connecting tees 6x3x%" 6 x 3 x %" 4x4x%" Bx3xY"
BAS6 dead ioad thrust 73 Ibs/in 86 lbsfin 101 lbs/in 103 Ibs/in
BASS live load thrust 1112 lbsfin 979 Ibsfin 922 bsfin 846 lbsfin
Total BA56 thrust 1185 lbs/in 1065 Ibs/in 1023 Ibsfin 949 |bs/in
Strut (plate) capacity | 4090 Ibs/in 5040 Ibsfin 1265 lbsfin 1648 lbs/in
Result Pass Pass Pass Pass
Daadr 0,75 ve) 907 Ibsfin | 820lbsfin | 792ibsfin | 737 lbsfin
Result Pass Pass Pass Pass
UDL moment on tee 343 ton ft 348 ton ft 348tonft | 346tonft
Tee capacity 072ton ft 072tonft 1 02 ton ft 0 72 ton ft
Result Fail Fail Fail Fail
Revised moment 0.57 ton.ft 0.58 ton.ft 0.58 ton.ft 0.58 ton.ft
Result Pass Pass Pass Pass






