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Ltd’s duties and liabilities under its contract with the Client. Any advice, opinions, or recommendations within this report should be read and refied upon only in the

context of the report as a whole. The advice and opinions in this report are based upon the information made available to JacobsGIBB Lid at the date of this report and
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(b) By release of the report to the Third Party, that Third Party does not acquire any rights, contractual or otherwise, whatsoever against JacobsGIBB Ltd, and
JacobsGIBB Ltd accordingly assume no duties, liabilities or obligations to that Third Party, and

(c) JacobsGIBB Ltd accepts no responsibility for any loss or damage incurred by the Client or for any conflict of JacobsGIBB Ltd's interests arising out of the Client's
release of this report to the Third Party.
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1 Introduction

11 Remit

Jacobs was appointed by BRB(R) to conduct the site survey at ANB 4 and inspected
the site in sufficient detail to provide data for assessment BE4 work. An inspection
pit was excavated by Structural Soils Ltd on the bridge deck to determine the depth

and composition of the surfacing / fill.
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2 General Description and Structural Details

2.1 Location

Structure ANB 4 is located in The Scottish Borders. It carries the B772 road over the
disused Annan to Kirtlebridge line. The OS grid reference is NY 225 727.

2.2 Construction type

The structure is a single span brick arch with stone spandrels, abutments, parapets
and wingwalls. The structure has a square span of 7.97m and the headroom below
the structure is approximately 4.9m. The east elevation (photograph no. 1) a
photograph looking towards the south (photograph no. 2) can be found in section 8
of the report.

The structure carries the B772, which is a moderately used route by all vehicle
types. It has grass verges either side of the carriageway measuring 1.4m and 0.9m.

2.3 Assessment summary
2.3.1 BD21/97 Assessment
No previous BD21 assessments were provided.

2.3.2 BE4 Assessment

The bridge is calculated to have full capacity, according to the BE4 Assessment
code.

09-BE4 report.doc 2-1
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3 Existing Information Search

3.1 Service Search

A service search was carried out by Structural Soils Ltd. The plans are located in
Appendix B.

3.2 Ground Investigation/ Sl Results

A trial pit was excavated on the bridge deck on the west verge. This determined the
depth and composition of fill and the condition and level of the top of the crown.

3.3 Existing Drawings

Existing drawing “L.M.S. Scottish Division — Kirtlebridge — Bridge Carrying Public

Road (B722) Over Branch at 0Om 55ch” (Drawing number SM020406) was provided
by BRB (Residuary) Ltd.
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4 Structure Condition

4.1 Arch Barrel

The arch barrel was found to be in good condition and had no defects of notable
importance. It had also been recently re-mortared but shows some slight areas of
dampness.

4.2 Spandrels

Both spandrels were in good condition with just minor vegetation growing out of the
stringcourse.

4.3 Abutments

Both abutments were found to be in good condition.

44 Wingwalls
441 Southeast

The wingwall was in fair condition with the only problem being 5 No. trees of girth
less than 500mm growing on top.

4.4.2 Southwest

The wingwall contains an area, 2m? of open joints, of depth 20mm and of width
10mm. There was also approximately 3m? of vegetation growth.

4.4.3 Northwest

The wingwall was in good condition with the only problem being 3 No. trees growing
on top of girth less than 500mm.

4.44 Northeast

There were isolated open joints totalling an area of 0.5m” in the wingwall, of 10mm
wide and up to 20mm deep. There were also approximately 12 No. trees of girth
less than 500mm growing on top. There was also a fair amount of vegetation
growth.

4.5 Parapet

4.5.1 East

The east parapet was found to be in good condition.

4.5.2 West

The outside face of the west parapet shows minor open joints 3m? area and 50-
100mm deep.

09-BE4 report.doc 4-1
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4.6 Road Surface
The carriageway was in good condition
4.7 Formation

The formation to the east of the structure is generally dry, but slightly overgrown with
a retaining wall to the south edge.

The formation to the west of the structure was found to be heavily boggy. Along the
northern edge of the formation there is a drainage ditch that runs adjacent to the
northern abutment.

09-BE4 report.doc 4-2
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5 Summary Condition

5.1 Summary of Conditions

The condition of the structure was found to be generally good. There were no
fractures of any great concern, but there are small areas of deep open joints.

The carriageway was also found to be in good condition.

5.2 MEXE Factors Used in Analysis

Barrel Factor, Fr— 1.0

Fill Factor, Ff — 0.7

Width Factor, Fw — 0.9
Depth Factor, Fd — 0.8
Mortar Factor, Fm — 1.0
Condition Factor, Fcm — 0.9

09-BE4 report.doc 5-1
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6 Assessment to BE4 1967

6.1 Structural Parts checked to BE4

The brick arch was assessed according to Part Il (Assessment of Masonry and
Brick Arch Bridges).

6.2 Methodology

According to Part Ill, Clause 2 of the BE4 assessment code the assessment of the
arch bridge has been adapted from the method set out in “Military Load
Classification by the Reconnaissance and Correlation Methods”, M.E.X.E, May
1963.

6.3 Results

Following the assessment of masonry and brick arch bridges, Part lll of BE4
assessment code, the arch is found to accommodate a capacity of 33 tonnes and
the bridge should be unrestricted to all vehicles complying with the Construction and
Use Regulations (1967) issue. '

09-BE4 report.doc 6-1
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- Recommendations

The structure was found to be in good condition with no major repair work required.
Areas of open joints were present in the structure however, mainly in the wingwalls
which, would need to be re-pointed.

There was vegetation growth on top of the wingwalls which was causing
displacement of some bricks in the wall and so will need to be removed.
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Appendix A - Photographs

1. East elevation

2. Looking towards the South
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4. Vegetation growth around the northeast wingwall
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4. Vegetation growth around the northeast wingwall
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8. Retaining wall located to the east of the structure
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Appendix B - Services Search
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Plan retrieved by: | |E§1E//

Lol g - National Notice Handling Centre
E @@@%@yg} PP 404B, Telecom House,
O Cail ik oy Trinity Street,
(SR TR TORVR R Haniey,
e Stoke-on-Trent,
b e ST1 5ND.

e Freephone: 0800 1693849

SIS T PRSI

Thank you for your request to : www.bt.com/btplant

Enclosed are copies of our drawing marked up to show the approximate locations of BT apparatus
which is present in the immediate vicinity of your works. It is intended for general guidance only. No
guarantee is given of its accuracy.

It should be not be relied upon in the event of excavations or other works made near to British

Telecommunications plc apparatus which may exists at various depths and may deviate from the
marked route.

To avoid damage it is recommended that mechanical excavators or borers are not used withi.n 600mm
of British Telecommunications plc plant. If scaffolding is erected, please ensure that our equipment is
not enclosed, blocked, covered or otherwise obstructed by the scaffolding.

In the event of clearance not being adequate we anticipate that your plant is either resited, or an order
is placed with British Telecommunications plc for rearrangements of its plant.

Please contact our Network Protection Service if required by dialling 0800 917 3993 or by Email on

DBYD@BT.COM giving seven days notice of your commencement date. This will provide you with on-
site advice and a check of location for any BT apparatus.

.

Please ensure you quote our reference on any future correspondence.
Yours faithfully,

National Notice Handling Centre

British Telecommunications plc Registered Office 81 Newgate Street LONDON EC1A 7AJ Registered in England no.1800000
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Appendix C - Trial pit logs
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| 47101 - ANBA4.GPJ - STRUCTURAL_SOILS_V6_02.GOT | 20/1/05 - 12:15

STRUCTURAL_SOCILS_V6_02.GLB - TRIALPIT LOG

\Y
% ' STRUCTURAL SOILS
Q

TRIAL PIT LOG

Occasional cobbles. ; /t
Trial pit ends at 0.65m on extrados of arch. L

Contract Client Trialpit
. No
BE4 Bridges - ANB/4 Jacobs TP01
Job No Date Ground Level (m AOD) | Local Grid Co-Ordinates Sheet
47101 18.1.05 — e 1 of 1
Samples and In-situ Tests 5 Depth
= Description of Strata (Thick| Legend
Depth | No {Type| Results =z ness)
Grass over topsoil. 0.10
MADE GROUND : Dark grey slightly sandy to sandy slightly gravelly CLAY.
Gravel is sub angular to sub rounded fine to coarse sandstone, limestone and |
brick. r
Occasional cobbles. b 0.44
NOccasional pockets of grey granular trench fill. i
MADE GROUND : Stiff red brown slightly sandy slightly gravelly CLAY. 3
Gravel is sub angular to sub rounded fine to coarse of various lithology. r 0.65

Plan (Not to Scale)

- ()75 —

General Remarks

0.35
g

No Bearing Taken

1. Groundwater : None encountered

2. Stability : All sides stable.

3. Similarity : All sides similar (small pockets of granular trench fill)
4. Excavation : Easy by hand.

3. Parapet string coarse at .35m bgl.

All dimensions in metres
Scale 1:25

Method

Logged Checked
Hand Dug By MD By

liGs
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Appendix D - Form AA
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BRB (Residuary) Limited Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No ANB 4 Issue: 1

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

Bridge/Line Name: Annan to Kirtlebridge
ELR/Bridge No.: ANB 4

Brief Description of Existing Bridge:

(a) Span Arrangement

ANB4isa single span structure with a square span measurement of
approximately 7.97m.

(b) Superstructure Type

The structure is a stone arch structure with stone spandrels and abutments.
The depth of fill above the arch is approximately

(c) Substructure Type

Stone wingwalls and parapets

(d) Details of any Special Features

None

Assessment Criteria
(a) Loadings and Speed

The arch is to be assessed using the MEXE Method of analysis

(b) Codes to be used

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

7-1




BRB (Residuary) Limited Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No ANB 4 Issue: 1

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

(c) Proposed Method of Structural Analysis

It is proposed to use the modified MEXE method of assessment as
outlined in Part Il of BE4.

Dimensions and conditions factors obtained from site measurements
with reference to historic data.

(d) Details of any Special Requirements

None

7-2




BRB (Résiduary) Limited Group Standard

FORM ‘AA’ (BRIDGES) GC/TP0356
4 : Appendix: 4
ELR/ Bridge No ANB 4 Issue: 1

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

Senior Civil Engineer’'s Comments ............. /LQ-'\—Q/‘ .........................

Proposed Category for Independent Check .........oveveveeeevevevensnens
SUPETSITUCIUIE ... T,

Substructure ... T e

Name Of Checker Suggested If Cat 2 Or 3
Category 1

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

Category 2 and 3 ~
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Appendix E - Form BA
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BRB (Residuary) Limited Group Standard
FORM ‘BA’ (BRIDGES) GC/TP0356

Appendix: 4
ELR/ Bridge No: ANB 4 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
T
./"'//
(b)Check
Name Signature Date
e

This Certificate Is Accepted By

Assessor
Assessment Checker
Partner Of the Firm Of
Consulting Engineers

To Whom Assessor/
Checker Is Responsible

Assessor

Assessment Checker

Partner Of the Firm Of
Consulting Engineers
To Whom Assessor/
Checker Is Responsible




BRB (Residuary) Limited Group Standard

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

Revision: A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Notification of Assessment Check

Assessment Group: Jacobs

Bridge Name/Road No.: B722

Line Name: Annan to Kirtlebridge

'ELR Code/Structure No.: ANB 4

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

Arch

Full C and U vehicle loading to BE4 — tandem 9 ton axles

Recommended Loading Restrictions

None

Description of Structural Deficiencies and Recommended Strengthening

The structure was found to be in good condition with no major repair work required.
Areas of open joints were present in the structure however, mainly in the wingwalls
which, would need to be re-pointed.

There was vegetation growth on top of the wingwalls which was causing
displacement of some bricks in the wall and so will need to be removed.

09-BE4 report.doc/Mar-05




BRB (Residuary) Limited Group Standard

FORM ‘BAA’ (BRIDGES) GC/TP0356
Appendix: 4
ELR/ Bridge No: ANB 4 , Issue: 1

Revision: A (Feb 1993)
CERTIFICATION FOR ASSESSMENT CHECK

Date |,
14/0 3 /('13’ . Assessor
o Assessment Checker
214 loz oy
0.3 .0 < Partner Of the Firm Of

Consulting Engineers
To Whom Assessor/
ible

“/‘v‘/cS"

This Certificate Is Accepted

09-BE4 report.doc/Mar-05
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Appendix F - Calculations
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Structure Ref ANB 4

Assessment of Masonry Arch by the Modified MEXE Method

Span L (m)

Rise of arch barrel at crown r. (m)

Rise of arch barrel at 1/4 pts r, (m)

Thickness of arch barrel adjacent to keystone d (m)

Av depth of fill between road surface & arch barrel at crown h (m)

1.0
PAL
e \ PAL
£ Span/Rise Ratio
2 \ Span/Rise factor F,
; 0.8 \
Ea \ Profile factor F,,
0.7 \
\ Barrel factor Fr
08

b —5 s 7 8 Fill factor Ff

Span/Rise Ratio Ly,

Fig7 Material Factor F,

Width factor F,,

Depth Factor Fy
Mortar factor F,

Joint Factor F;

Condition factor F.,

Span factor due to pier flexibility

MODIFIED AXLE LOAD
(formula = F s..F p.F ,.F;.F oy.PAL)

7.97
2.016

1.752

0.472
0.689

67.142938
67.1429

3.9534
1

0.67920
0.6791972

0.82

0.9

0.8

0.72

0.9

1.000

24.29
24 tons

Current equivalent vehicle load = 40/44 Tonnes

(Table 3/6 in BA 16/97 Load Capacity and Gross Vehicle Weight Restrictions for Masonry Arches)

)’/Ruad Surdace
e ST T Prepared by
! i Jonathan Curry
H
{
{ T T ( Checked by
} f;@v%\r”mm"“N\\\ 1
! }
) B b
i i
] }
b, N
(max = 70) Fignre 32 Avch Dimensions

(formula =(740[d+h]Z )/L"2)

(4 or less = span/rise factor =1)

(if greater than 4, Fg, from graph 3/3 of fig 7 be4)

(Max = 1)
(formuia =2.3(fr o -r o J/r ) *°)

(use table 3/1 or table 3 be4)
(use table 3/2 table 4 be4)

(formula =[(fr.d)+(fs.h)}/(d+h)

(use table 3/3 or table 5 be4)

(use table 3/5 or table 6 be4)
(use table 3/4 or table 7 be4)

(formula =F ,.F 4.F ;)

(0= poor, 1 = good condition)

> than 9 tons therefore ok for BE4
(Round up or down fo nearest ton)

Table 3 Fr
Granite, whinstone and built-in-course masonry, with large shaped voussoirs 1.5
Concrete or engineering bricks 1.2
Limestone, good random masonry and building bricks in good condition 1.0
Masonry of (any kind) or brickwork in poor condition (many voussoirs flaking or badly 0.7
spalled, ing.etc). Some di ion is i if dilapidation is only
Table 4 Ff
Concrete stab or saddle 1.0
Grouted materials {other than those with clay content) 0.9
Well compacted materials 0.7
Weak materials evidenced by tracking of the carriageway surface 0.5
Table 5 Fw
Joint with widths up to 6mm 1.0
Joints with widths between 6mm and 12.5mm 0.9
Joints with widths over 12.5mm 0.8
Table 6 Fd
Pointed joints in good condition 1.0
unpointed joints, pointing in poor condition and joints with up to 0.5in from edge insufficiently 0.8
filled
Joints with from 0.5in to 1 tenth of the thickness of the ring insufficiently filled 0.8
Joints insufficiently filled for more than 1 tenth the thickness of the ring At
Engineer's
discretion
Table 7 Fm
Mortar in good condition 1.0
L.cose or friable mortar 09






