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BD21/01 Assessment

This report presents the BD21/01 assessment for Structure AGB/5.

11 Location of Structure

Structure AGB/5 is located on the Gullaine to Longniddry disused railway line at Grid
Reference NT487808. The structure carries a public road and is known locally as
Fenton Public Bridge.

1.2 Construction Type

Haif 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 "VARS-830 BE4 Assessment
Programme — Assessment and Inspection Report — Bridge Ref.: AGB/5").

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 ]
Compression Mid- 466.7 606.3 kN.m 1824 99 40
flange span kN.m ' ) kN.m ' tonnes
buckling
Shear | Support | 216 kN | 388 kN 1401kN | 30 | 4
onnes

Accidental wheel loading from Annex D vehicle D4 (two 10 tonne axles at 1.8m

separation)
Action Critical Dead | Accidental Assessed | C AWL
Location | load wheel resistance | factor | rating
effect | loading
Bending Vi 466.7
Compression id- : 1824 40
flange span kN.m 572 kN.m kN.m 23 tonnes
buckling
Shear Support | 216 kN 132 kN 1401 kN 8.9 40
tonnes
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Element: Transverse girders T1 — T5 (T6 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 11.5 115 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
. . 135.93 464.7 7.5
Bending | Mid-span KN 473 kN.m KNLM 0.695 tonnes
Shear Support 68.5 kN 140.2 kN 365 kN 211 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.

HGV Flow
Road Surface High (H) Med. (M) | Low (L)
Good (g) 90 86 82
Poor (p) 100 95 90

HGV Flow
Road Surface High (H) Med. (M) | Low (L)
Good (g) 46 43 41
Poor (p) 50 47 44

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

7.5 tonne loading, single wheel loads for various road surface and HGV flow
combinations:

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)

?()J(llr?::)ression g(g)jzl(l;z?\t 29.8 517.76 701.04 1.3 40 tonnes

: kN/m KN/m kN/m '
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
J effect (Lg)

Rivets in BIL;(t;gli(’amain 3.0 52.6 29.85 0.51 7.5 tonnes

shear e kNfrivet | kNirivet | kN/rivet : '

girder
; 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 ; 0.255 3.123

bending Mid-span KN KN.M 1.97 kN.m 0.55 7.5 tonnes

Main assumptions:

was assumed in the BE4 assessment.

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). '

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

¢ The main girders, tee sections and buckle plates were taken as steel. This
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e [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 herizontal
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 venicles can have 11.5 tonne axles. The rating determined for the
bridge 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 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 just passed at this reduced
level. It should be noted that if "poor (p)" road surface condition is taken, the rivet
connections will technically fail for 7.5 tonnes and would be rated at 3 tonnes.
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Appendix A - Form AA
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lmsue: 14

Revizion: 3 (Nov 2000}

APPROVAL IN PRINCIPLE FOR ASSESSMEN

s Lo N [t

ELR/ Bridge No  AGB/S

U e o S

Senior Civil Engineer's Comments

gm;ﬁ a ) MJ; (/z:l(: ‘-;‘57;_ {ﬁ\/v\/g‘c/(./@{:#w {:‘.5, fi,;;m/t fﬂ@ (" & iﬂ
(. S

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

Proposed Category for Independent Check

Superstiucture L

F T T T T T

Substructure 1‘

&,

Name of Checker suggested i Cat 2 or

[
Y

Category 1

The above assessmant, with amendments shown, s approved in princinle:

Category 2 and 3

The above gssessment, with amendments shown, is apiroved in principle:

L T T T T

r‘”{
Title ... . /4 ........................
Date ) // ..................................
///
s
_.//
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Appendix B - Form BA and BAA




P ——

%

'BRB (Residuary) Limited o ~ Group Standard |

FORM ‘BA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No AGB/5 [ssue: 1

Revision: A (Feb 19983)
CERTIFICATION FOR ASSESSMENT CHECK

Assessment Group: Jacobs Infrastructure

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

ELR/ Bridge No: AGB/5

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 20 December 2005.

(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

"2’@/}%/{34 Assessor

:;??;f’",,?;"! ;f_)é Assessment Checker
Authorised signatory of
the firm of Consulting
Engineers to whom
Assessor/Checker is
responsible.
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BRB (Residuary) Limited . -~~~ Group Standard

FORM ‘BA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No AGB/S 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
s Assessor

e Assessment Checker

/ Authorised signatory of

P the firm of Consulting
~ g :
Ve Engineers to whom
- Assessor/Checker is
responsible.

(b} Check

Name ignature

Im
o
Qo
[6)]

Assessor
Assessment Checker

Authorised signatory of
/ the firm of consulting
y engineers to whom
P Assessor/Checker is
e cocnonsible,

This Certificate is accepted

Up\'ﬂcp‘?



\BRB (Residuary) Limited " -Group Standard

FORM ‘BAA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No AGB/S issue: 1

Revision: A (Feb 1893)
CERTIFICATION FOR ASSESSMENT CHECK

Name Signature Date

j{g/a /f@g Assessor
= [ oG
5 /1 [/O6  Assessment Checker

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

This Certificate is accepted by
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FORM ‘BAA’ (BRIDGES) GC/TP0356
Appendix: 4

ELR/ Bridge No AGB/5 Issue: 1

Revision: A (Feb 1993)
CERTIFICATH GN FOR ASSESSMENT CHECK

Notification of Assessment Check

Assessment Group Jacobs Infrastructure.
Bridge Name/Road MNo. Fenton Bridge / unclassified
Line Name Aberlady Guliane Branch
ELR Code/Structure No. AGB/5

The above bndge has h@@n assesspd and checked in accordance with Standards
wibe e e e s o Do oL s anary of the results of the
oo o amm B Tem om0 - N ' - FEL -~ } ‘QHOWS'

GYSTEMENT (IF CADACYEY

Transverse Girder. 7.5 tonnes Assessment Live Loading and Fire Engines Group 2.
This corresponds to the loading imposed by two axle light goods and public service
vehicles (restricted to 7.5 tonnes GVW).

Floor plate connection 1o transverse girders and connecting tees between buckle
plates: 7.5 tonnes Assessment Live Load and Fire Engines Group 2 (as above).

Other assessed components are satisfactory for 40 tonnes Assessment Live
Loading.

Recommended Loading Restrictions

7.5 tonnes GVW and Fire Engines Group 2.

Description of Structural Deficiencies and Recommended Strendthening

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

Minor masonry repairs and repointing are recommended throughout the structure as
well as the removal of the trees behind the NE wingwall. . The vertical fracture at
West abutment 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 abuiments and underneath the inverted Tee sections shows

that the waterproofing is not effective. Deck re-waterproofing should be considered
for the tong-term sustainability of the abutment/bridge.

in
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AppendiXC - Calculations




.CALCULATION COVER SHEET

Jacobs
Reading
JPro}ect Title: BRB (Residuary) Ltd - Major Works 2004/2007 Calc. No.: 68.1
{luob No:  J24110HQ File: R8
Project Manager Subject: AGB/5 - BD21/01 assessment
Designer Fenton Bridge / Aberlady Gullane Branch
Project Group 31400 Section properties
Total Made Date Checked Date Reviewed Date
Sheets by by by
Original 6 m -| Jan-06
Rev
W
Rev
Rev
Rev
Superseded by Calculation No. Date

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

Project Title:

BRB (Residuary) Ltd - Major Works 2004/2007

Calc. No.: 68.2

jlJob No: J24110HQ File: R8
Project Manager Subject: AGB/5 - BD21/01 assessment
Designer Fenton Bridge / Aberlady Gullane Branch
Project Group 31400 Section capacities
Total Made Date ] Checked Date Reviewed Date
Sheets by by by
Original 10 - Jan-06 Jan-06
Rev
v
Rev
Rev
Rev
Superseded by Calculation No. Date

For design criteria, refer to Approval in Principle (Form AA) document
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Jacobs
Reading
Project Title: BRB (Residuary) Ltd - Major Works 2004/2007 Calc. No.: 68.3
Job No:  J24110HQ File: R8

Project Manager

Designer

Subject:

AGB/5 - BD21/01 assessment
Fenton Bridge / Aberlady Gullane Branch

Project Group 31400 Dead loads
Total Made Date Checked Date Reviewed Date
Sheets by by by

Rev
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Rev

Rev

Rev

Superseded by Calculation No. Date

For design criteria, refer to Approval in Principle (Form AA) document
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Designer Fenton Bridge / Aberlady Gullane Branch
Project Group 31400 Live loads
| Total Made Date Checked Date Reviewed Date
Sheets by by by
Original 4 - Jan-06 - Jan-06
Rev
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Rev
Rev
Rev
Superseded by Calculation No. Date

For design criteria, refer to Approval in Principle (Form AA) document
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BRB (Residuary) Ltd - Major Works 2004/2007
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File: R8
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Project Manager Subject: AGB/5 - BD21/01 assessment
Designer Fenton Bridge / Aberlady Gullane Branch
Project Group 31400 Buckle plate and rivets check
Total Made Date Checked Date Reviewed Date
Sheets by by by
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For design criteria, refer to Approval in Principle (Form AA) document
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