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1 BD21/01 Assessment

This report presents the BD21/01 assessment for Structure AGB/3.

1.1  Location of Structure

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

Half through girder type bridge. The edge girders are slender steel riveted plate
girders 6' ~ 6" (1.981m) deep with unequal flanges. The transverse girders are
riveted steel plate girders 15" x 9" (381 x 225 mm). The transverse girders connect
to the edge girders with a cleated connection on the inside face, each connection
has a gusseted web stiffeners on the outside face and a tee section on the inside
face. Buckle plates span between the top angles of the transverse girders
supporting the deck construction. The buckle plates are two way spanning
connected laterally by tee sections. The bridge was constructed circa 1893,

1.3 Information used to form the Assessment

The assessment was carried out to BD21 on the bridge in its current state. All
dimensions and condition factors were obtained from site measurements and
reference to historic data. (See Jacobs report "VAR9-830 BE4 Assessment
Programme —~ Assessment and Inspection Report — Bridge Ref.: AGB/3").

Load distribution in the plates and connecting tees was modified in accordance with
the recommendations in Jacobs FE analysis of buckle plates (November 2005).
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1.4 Results of BD21/01 Assessment

Element: Parapet girders

40 tonne loading K factors for road surface and HGV flow combinations:

HGV Flow
Road Surface High (H) | Med. (M) | Low (L)
Good (g) 0.81 0.79 0.76
Poor (p) 0.91 0.90 0.87

C = Available live load capacity / Live load capacity required for Adjusted HA loading

and relates directly to the K factors in Figures 5.2 to 5.7 of BD21/01

C > K =0.76 for 40 tonne loading (Lg) Low HGV flow, good road condition.

Action Critical Dead | Adjusted HA | Assessed | C Live
Location | load live load resistance | factor | load
effect | effect rating
(Lg)
Bending Mid 604 1824 40
C i g~
ﬂ;’nrg‘éress"’” span kN.m 565 K kN.m L tonnes
buckling
Shear 40
Support | 209 kN 333 kN 1401 kN 3.58 sriss

Accidental wheel loading from Annex D vehicle 5 (two 10 tonne axles at 1.8m

separation)
Action Critical Dead | Accidental Assessed | C AWL
Location | load wheel resistance | factor | rating
£t effect | loading
Bending Mid 604 1824 40
Compression G-
ﬂangg span kN.m faGiNim kN.m 1.57 tonnes
buckling
Shear 40
Support | 209 kN 320 kN 1401 kN 3.73 T,
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Element: Transverse girders 4 — 7 (for transverse girders 1 -3 length and applied
dead load are reduced due to skew of bridge)

Assessed for critical road vehicles BD21/01 Table D1 (also refer to clause D4 a.)
Critical axle wheel loads for various vehicle gross weights

Axle weights (tonnes) Vehicle gross weight (tonnes)
Full assessment live Restricted assessment live
loading loading
axle 44 40 26 18 7.5
w2 11.5 11.5 11.5 11.5 1.5
W1 6.5 6.0

Capacity factor = Available live load capacity / assessed live load effects (11.5
tonnes axle)

Action Critical Dead load | Live load | Assessed | Capacity | Live load
Location | effect effect resistance | factor rating
: ; 464.7 7.5
Bending | Mid-span | 118 kN.m | 474 kN.m KN.m 0.73 T
Shear Support 66 kN 145.3 kN 365 kN 2.06 40 tonnes
Accidental wheel loading from Annex D (single 11.5 tonne axle)
(Bending effect is identical to assessment live load)
Action Critical Dead load | Live load | Assessed | Capacity | Live load
Location | effect effect resistance | factor rating
Shear Support | 68.5 kN 252 kN 365 kN 117 40 tonnes
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Element: Buckle plates
Assessed for single wheel loading to BD21/01 Clause 5.30.

40, 26 and 18 tonne loading, single wheel loads for various road surface and HGV
flow combinations:

HGV Flow
Road Surface High (H) Med. (M) | Low (L)
Good (g) 90 86 82
Poor (p) 100 95 90
3 tonne loading, single wheel loads for various road surface and HGV flow
combinations:
HGV Flow
Road Surface High (H) Med. (M) | Low (L)
Good (g) 22 21 19
Poor (p) 25 22 21

Capacity factor = Available live load capacity / assessed live load effects (82 kN

wheel)

Action Location | Dead Load effect | Assessed | Capacity | Live Load
load 82kN wheel | resistance | factor Rating
effect (Lg)

Axial Applied

compression | adjacent | 200N/ | 8124 1228 kNim | 1.96 | 40 tonnes

strip load to tees

Element: Buckle plate riveted connection to transverse girders

Action Location Dead Load effect | Assessed | Capacity Live Load
load 82kN wheel | resistance | factor Rating
effect (Lg)

Rivets in E:L;t:: !? main 2.7 62.2 29.85 0.44 3 tonnes

shear ;i i kN/rivet | kNfrivet | kN/rivet :

Element: Tee sections connecting adjacent buckle plates

Action Location Dead Load effect | Assessed | Capacity | Live Load
load 82kN wheel | resistance | factor Rating
effect (modified) (Lg)
(modified)

Tees in i 0.23 3.125 ;

bending Mid-span (Rl .m kR 1.97 kN.m 0.56 7.5 tonnes

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).

Main assumptions:

e Bridge specific live loading was based on “low” HGV usage and “good” road
surface, reflecting the current condition.

e The main girders, tee sections and buckle plates were taken as steel. This
was assumed in the BE4 assessment.
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¢ |t was assumed that the transverse girders connecting to the main girders
will provide lateral restraint to the compression flange of the parapet girders
by U —frame action. The flexibility coefficient f used to calculate & in BD56:
Clause 9.6.5 was obtained from RT/CE/C/025 Fig. A42, which presents a
greater range of historical connection types than BD56.

¢ The buckle plates were checked as an arch catenary, calculating the limiting
compressive stress as for a strut with effective length extending from the end
of the span (the rivet line) to the intersection point with the wheel distribution,
as outlined in BA56: clause 15.2. The rivets were checked for the horizontal
thrust imposed by the arch action.

1.5 Load Rating

The transverse girders are deficient for 40 tonne assessment live loading in
bending. BD21 requires that transverse members failing the 40 tonne loading level
and are rated at 7.5 tonnes Assessment Live loading or below, because 26 tonne
and 18 tonne vehicles can have 11.5 tonne axles. The rating determined for the
transverse girders was 7.5 tonnes and Fire Engine Group 2. This load corresponds
to the loading imposed by two axle critical AW vehicles under the road vehicles
(Authorised Weight) regulations 1998.

The main parapet girders are robustly constructed and despite some web corrosion,
they have sufficient capacity to carry 40 tonne Assessment Live Loading. They are
slender sections with a relatively small compression flange. The most critical load
effect is bending producing buckling of the compression flange.

Wheel loading in accordance with BD21 is considerably more onerous than BE4,
namely a nominal 100 kN wheel with impact as opposed to a 5 ton (50kN) wheel
load with a larger contact area in BE4. The plate connections and the supporting
tee sections failed to meet the 40 tonne requirements. As with the transverse
girders, the next assessment level below 40 tonnes is 7.5 tonnes. The components
however also failed to meet 7.5 tonne requirements and were subsequently rated at
3 tonnes and Fire Engines group 2.

The overall bridge rating is governed by the weakest component of the bridge;
therefore the bridge is rated at 3 tonnes and Group 2 Fire Engines.
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Appendix A - Form AA




25-JUL-2886  18:55 FROM  JACOBS YORK O 901189635350 P.@895-11

[BRE (Regiduaniiimited i Grbip Stardard |

FORM ‘AA' (BRIDGES) GCITP356
Appendix: 4

ELR/ Bridge No  AGB/3 Issue; 1

Revision: B (Nov 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

Bridge/Line Name: Luffress Mains Bridge / Aberlady Guliane Branch

ELR/8ridge No. AGR/3
Brief Description of Existing Bridge:

(2) Span Arrangement
Single span, simply supported bridge, clear skew span of parapet
girders is 33' - 6" (10.21), Skew angle Is about 27°, Transverse girders
span hetween edge girders at 40" (1.219m) intervals. Separation of
the edge girders is 260" (7.92m),

(b) Superstructure Type

Malf through girder type bridge. The edge girders are slender steel
riveted plate girders 6 — 6" (1.981m) deep with unequal flanges. The
transverse girders are riveted steel plate girders 15" x 9" (381 x 226
mm). The transverse girders connect to the edge girders with a cleated
connection on the inside face, each connection has a gusseted wab
stiffeners on the outside face and a tee section on the Inside face.
Buckle plates span between the top angles of the transverse girders
supporting the deck construction. The buckle plates are two way
spanning connected laterally by tee sections. The bridge was
constructed circa 1893,

{c) Substructure Typs

The abutments and wingwalls are constructed in coursed sandstone
masonty,

(&) Planned highway works/modifications at this site
None known,
(¢) Road designation class and whether classed as a heavy load route

The bridge carries a single carriageway unclassified road. Carriageway
width is 4.677m (15'0"), with soft verges of 1.4m and 2.1m wide on
each side. it is uniikely to be a heavy load route.

(£ Any other requirements

The bridge has passed BE4 assessment for full C&U loading and is now
heing checked to BD21.
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FORM 'AA' (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No AGB/3 isstie: 1

Revislon: B (Nov 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

Assassment Criterla

(a) Loadings and Speed

Dimensions and condition factors obtained from site measurements and
raference to historic data. (See Jacobs report "VARS-830 BE4
Assessment Programme — Assessment and Inspection Report ~ Bridge
Ref,; AGB/3"Y, Assessment live loading obtained from and applied in
accordance with BD21/01, assuming low HGV flow and good road
condition. The bridge is assessed for up to 40/44 tonne live loading,
with reduced loading being determined where this capacity Is not
reached,

(b) Codes to be used
BD21/01 - "The Assassment of Highway Bridges and Structures”
BD56/96 ~ "The Assessment of Steel Highway Bridges and Structures”
(¢) Proposed Mathod of Structural Analysis

Vehicle loading (kel and ud! components) will be applied to the main
girders by simple statics. Transverse membaers will ba considerad under
appropriate single axle lpads, Buckle plates will be examined under
single wheel loads.,

Capacities of the plate girders will be calculated using measurements of
the reduced section sizes where corrosion Is present. Consaquently, a
general condition factor is not applied.

it is assumed that the transverse girders connecting to the main girders
will provide lateral restraint to the compression flange of the parapet
girders by U —frame action. The flexibility coefflclent f used to calculate
& In BD56: Clause 9.6.5 will be obtained from RT/CE/C/025 Fiy. Ad2,
which presents a greater range of historical connaction types than
BD5G,

The buckle piates will be checked as an arch catenary, calculating the
limiting compressive stress as for a strut with effective length extending
fram the end of the span (the rivet line) to the intersection point with the
wheel distribution, as outlined in BAS6: clause 15.2. The rivets will be
checked for the horizontal thrust imposed by the arch aclion. Load
distribution in the plates and connecting tees will be modified in
accordance with the recommendations in Jacobs FE analysis of buckle
plates (November 2005).

ii

P.les1]
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FORM 'AA' (BRIDGES) GC/TP0356
Appendix. 4

ELR/ Bridge No AGB/3 lssue; 1

Revision: B (Nav 2000)
APPROVAL IN PRINCIPLE FOR ASSESSMENT

Director Structures' Comments

........................................................................................................

Proposed Category for Independent Check ......... j ........................
Supershruycture ..... t ....................................................................
Subsfructure ... L e
Name of Checker suggested if Cat2 or 3 ..., '\)lk ......... berrraiean

Category 1

The ahove assessment, with amendments shown, is &

Signed

Title o AV L BN B s
Date .. .:?ff.lﬂ.i% .............................

Category 2 and 3

The above assessment, with amendments shown, is approved in princlple:

if

TOTAL P11
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Appendix B - Form BA and BAA




|8RB (Residuary) Limited Group Standard

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

Revision: A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Assessment Group: Jacobs Infrastructure

Bridge/Line Name: Luffness Mains Bridge / Aberlady Gullane Branch
Category Of Check: 1

ELR/ Bridge No: AGB/3

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

(1) It has been assessed in accordance with the Approval in Principle as recorded on
Form AA approved on 24 July 2006.

(2) It has been checked for compliance with the following principal British Standards,

Codes of Practice, BRB (Residuary) Limited technical notes and Assessment
standards:

BD 21/01 - “The Assessment of Highway Bridges and Structures”

BD 56/96 — "The Assessment of Steel Highway Bridges and Structures”

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

Name Signature

Date
4. / q / 06  Assessor

4-/q ] 0 ¢ Assessment Checker

4/, ’T( Ob  Authorised signatory of
the firm of Consuiting
Engineers to whom
Assessor/Checker is
responsible.
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FORM ‘BA’ (BRIDGES) GC/TP0356
Appendix: 4

ELR/ Bridge No: AGB/3 Issue: 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
(b) Check
Name ignature Date
/s
/
s

This Certificate is accepted b

Assessor
Assessment Checker

Authorised signatory of
the firm of Consulting
Engineers to whom
Assessor/Checker is
responsible.

Assessor
Assessment Checker

Authorised signatory of
the firm of consulting
engineers to whom
Assessor/Checker is
respaonsible.
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FORM ‘BAA’ (BRIDGES) GCITP0356
Appendix; 4
ELR! Bridge No AGR/3 Issue: 1

Revision: A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Naotification of Assessment Check

Assessment Group Jacobs Infrastructure,

Bridge Name/Road No. Luffness Mains Bridge / unclassified
Line Name Aberlady Gullane Branch

ELR CodefStructure No. AGB/3

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

STATEMENT OF CAPACITY

Transverse Girder. 7.5 tonnes Assessment Live Loading and Fire Fngines Group 2.
This corresponds to the leading imposed by two axle light goods and public service
vehicles (restricted to 7.5 tonnes Gross Vehicle Weight).

Floor ptate connection to transverse girders and connecting tess between buckle
plates: 3 tonnes Assessment Live Load and Fire Engines Group 2.

Other assessed components are satisfactory for 40 fonnes Assessment Live
l.oading.

Recommended Loading Restrictions
3 tonnes Gross Vehicle Weight and Fire Engines Group 2.

Description of Structural Defigiencies and Recommended Strengthening

There is corrosion of the webs of both external girders and slight section loss on
several internal girders. The corrasion in the main girder webs should be treated and
maintenance painting is required throughout.

Minor masanry repairs and repointing are recommended throughout the structure as
well as the removal of the traes behind the NE wingwall. The vertical fracture at
West ahutment does not warrant any additional maintenance work, since the pilaster
on the top does not show any signs of movement. Although recently resurfaced, the
carriageway surfacing is in need of minor maintenance.

The dampness of the abutments and underneath the inverted Tee sections shows

that the waterproofing is not effective. Deck re-waterprocfing should be considered
for the long-term sustainabilily of the abutment/bridge.

iii
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FORM ‘BAA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No AGB/3 Issue: 1

Revision: A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Date

/ 4 / 06 Assessor

4_/ 9 / 04 Assessment Checker
4// A { 6

Authorised signatory of
the firm of Consulting
Engineers to whom
Assessor/Checker is
responsible.

This Certificate is accepted by.
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Appendix C - Calculations




CALCULATION COVER SHEET Jacobs
Reading

Project Title: BRB (Residuary) Ltd - Major Works 2004/2007 Caic. No.: 731

Job No:  J24110iS File: R9

Project Manager

Designer

Project Group

Subject:

AGB/3 BD21 Assessment
Luffness Mains Bridge / Aberlady Guliane Branch

Section Properties

Total
Sheets

Made
by

Kohacked
]by
1

Date

Criginal

Rev

Aug-06

Date

Reviewed
by

Date

Aug-08

Rev

’ Rev

"Rev

Rev

Superseded by Calcutation No.

Date

For design criteria, refer to Approval in Principle (Form AA) document
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CALCULATION COVER SHEET Jacobs
Reading

Project Title: BRB (Residuary) Lid - Major Works 2004/2007 Calc. No.:  73.2

Job No:  J24110I18 File: Rg
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Date
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For design criteria, refer to Approval in Principle (Form AA) document
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CALCULATION COVER SHEET Jacobs
Reading

Project Title: BRB (Residuary} Ltd - Major Works 2004/2007 Calc. No.:  73.3

Job No:  J241101S File: R9

Project Manager Subject:  AGB/3 BD21 Assessment
Designer Luffness Mains Bridge / Aberlady Guitane Branch
Project Group 31400 Section Capacites
Total Made Bate Checked Date Reviewed Date
Sheets by by Dy
Originaf 1 - Aug-06 Aug-06
"Rev
[[Rev
"Rev
lRev
Rev
Superseded by Calculation No., Date

For design criteria, refer to Approval in Principle (Form AA) document
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CALCULATION COVER SHEET Jacobs
Reading
Project Title: BRB (Residuary) Ltd - Major Works 2004/2007 Calc. No.: 73.4
Job No:  J24110IS File: R9
Project Manager Subject: AGB/3 BD21 Assessment
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Sheets by by Y
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[[For design criteria, refer to Approval in Principle (Form AA) document
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