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1 General Description and Structural Details 

1.1 Introduction 

Jacobs was appointed by BRB(R) to conduct the site survey at IMD/433 in sufficient 
detail to provide data for BE4 assessment work. 

Metal samples were not taken from this bridge; the date of reconstruction (1938) 
and welding of the parapet posts to the edge girders indicate that the girders are 
constructed from mild steel.  Structural Soils Ltd. excavated a trial pit in the road 
over the first internal girder from the north edge in order to confirm girders 
dimensions and infill properties. 

1.2 Location and General Description 

Bridge IMD/433 carries an unclassified road over the track bed of the former 
Macduff to Inveramsay railway about 7 km south north of Turriff in Aberdeenshire.   

The road is a single carriageway 2.74m wide with 0.77m wide soft verges both sides 
(photos 3&4).  The national speed limit of 60mph applies although practical speeds 
are severely limited by the road geometry. Only occasional light vehicles were 
observed on the road at the time of inspection. 

The OS grid reference is NJ728573.

The bridge deck was reconstructed in 1938; the abutments probably date from the 
opening of the railway in 1860. 

1.3 Construction type 

The structure is a single square span overbridge with a clear span of 4.57m (15' – 
0") between abutment faces (Photos 1 and 2). 

The bridge comprises of six longitudinally spanning RSJs, spaced at 3ft (0.914m) 
centres.  Pre-cast concrete jack arches span between the bottom flanges of the 
girders.  There is concrete infill covering the girders and jack arches.  All girders are 
supported on granite bearing stones.  Additional angles are riveted to the top flange 
of the edge girders to retain the concrete infill and support the parapet metal posts.  

The parapets are timber palings supported on the vertical metal angles that are 
welded to the edge girders. 

The abutments and wingwalls are constructed from squared large granite blocks, 
regularly coursed.
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                                       Edge girder details                         
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2 Existing Information Search 

2.1 Services Search 

Documentation obtained by Structural Soils Ltd is included in Appendix B. 

2.2 SI Results 

A trial pit was excavated as part of the survey located at the edge of the carriageway 
to expose the top flange of the first internal girder from the north. 

Data on the trial pit is included in Appendix C. 

2.3 Existing Drawings 

There are no existing drawings for the reconstructed bridge. 
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3 Structure Condition 

3.1 General 

The survey and inspection for BE4 assessment were undertaken on Monday 12 July 
2010.  Weather conditions were partially cloudy with temperature about 16°C.  

Parking was available on the soft verge to the south east of the bridge. Access to 
the formation was gained through a gap in the fence and down the steep slope at 
the back of the north west wingwall.   

3.2 Main superstructure  

3.2.1 Girders 

The girders are in fair condition.  There is some surface corrosion and loss of 
section, estimated to be a maximum of 5% of the bottom flange thickness to all 
girders.  There is also some flaking at the east end of the north edge girder about 2 
to 3 inches from concrete bearing stones (photo 8). There is flaking corrosion on the 
exposed face of the north edge girder.  Green paint on the girders is still present but 
it is largely ineffective (photo 5). 

3.2.2 Concrete jack arches 

The pre-cast concrete jack arches are in good condition with no visible cracking or 
dampness (photo 5). 

3.3 Abutments  

The abutments are constructed from squared large granite blocks, regularly 
coursed. The quoins are constructed from red sandstone blocks. The abutments are 
in good condition with no significant defects (photos 6 and 7). They are considered 
to be adequate for full BE4 Construction and Use loading. 

3.4 Wingwalls 

The wingwalls lie parallel with the road and are constructed from regularly coursed 
squared granite blocks (photos 6 and 7).  They are generally in good condition. 
There is a 2-3mm wide crack running through the mortar courses, starting from top 
of the north west parapet close to the east end and stretching vertically to near 
embankment level at foot of the north west wingwall. 

3.5 Parapets 

The parapets on the bridge deck are timber paling fences supported by metal angles 
that are welded to the edge girders. They are generally in good condition though 
with some paint loss throughout.  

The parapets over the wingwalls are constructed from regularly coursed squared 
granite blocks. They are generally in very good condition. One coping stone at the 
west end of the north west parapet is slightly dislocated (photo 9). 
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3.6 Formation 

The formation is overgrown. A 1.2m high brick wall has been constructed between 
the abutments at the south end of the bridge opening (photo 1). 

3.7 Road Surface 

The road surface is in good condition (photos 3&4). 
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4 Assessment to BE4 

4.1 Structural Parts checked to BE4 

The following parts of the bridge were checked to BE4: 

 Internal girders: Bending and shear for dead and live load 
 Edge girders: Bending and shear for dead load. 

The abutments were assessed qualitatively. 

4.2 Methodology 

Capacities of the girders were calculated using estimates of reduced section sizes 
where corrosion is present.  A general condition factor was not applied.   
The bridge complies with the construction types listed in BE4 Clause 303 (c) (i.e 
Jack arches), which allowed the quick assessment method to be used on the 
internal girders. 

The four internal girders attracting live loading were checked for full 24 ton C&U 
loading.
The concrete deck construction offers restraint to the top flanges of the internal 
girders against lateral torsional buckling; therefore effective length was taken as 
zero.
The edge girders are separated from the carriageway by an intervening girder and 
therefore are not required to be assessed for live loads.  They were checked for 
dead load effects only. 

Review of the adequacy of the jack arches were based upon the empirical method 
described in Bridgeguard 3 Current Information Sheet No 22 (Pro-forma for the 
empirical assessment of brick, masonry and concrete jack arches and associated 
ties.)
The abutments were assessed qualitatively. 

4.3 Results 

Element: Internal girders under full carriageway loading (mid-span) 

Action Location Dead load 
effect 

Full C&U 
load effect 

Total load 
effect 

Assessed 
resistance 

Live load 
capacity 

Bending Mid-span 9.4 ton.ft 14.5 ton.ft 23.9 ton.ft 101.2 ton.ft Full C&U 
loading 

Shear Support 2.5 tons 10 tons 12.5 tons 33.2 tons Full C&U 
loading 
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Element: Edge girder (no live load imposed).

Action Location Dead load 
effect 

Full C&U 
load effect 

Total load 
effect 

Assessed 
resistance 

Load
capacity 

Bending Mid-span 5.39 ton.ft 0 ton.ft 5.39 ton.ft 85.23 ton.ft Pass 

Shear Support Less onerous than internal girder shear conditions Pass 

Element: Jack Arches and Tie Bars 

The empirical assessment of the jack arches indicates one non-compliance, namely: 
the tie bars are located within the crown of the external jack arches. 

Element: Substructure 

The abutments show no signs of structural distress.  By qualitative assessment, they 
appear to be satisfactory for Full C&U loading.
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5 Conclusions and Recommendations 

The assessment demonstrates that the main girders are capable of sustaining full 
C&U loading in accordance with BE4 requirements even after making due allowance 
for corrosion. 

The empirical assessment of the jack arches indicates a non-compliance with the tie 
bars being located within the crown of the external jack arches.  There is however 
adequate tie bar provision and there are no concerns about corrosion as they are 
protected by the concrete.  There is also concrete infill over the jack arches 
therefore the arch/tie/fill configuration is unlikely to lead to rotation of the edge 
girders.  There are no indications of any movement having occurred.  It is therefore 
concluded that the jack arches are adequate for loading commensurate with the 
capacity of the girders. 

The paint system is breaking down particularly on the exposed webs of the edge 
girders.   Early maintenance would be beneficial to prevent further deterioration. 

The bridge deck parapets comprise simple wooden paling fences, which would have 
negligible vehicle containment capacity.  A coping stone at the west end of the north 
parapet has been dislocated and needs re-setting. 
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Appendix A Photographs 

1. North elevation 

2. South elevation 
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3. Road looking East 

4. Road looking west 
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5. Soffit and north edge girder 

6. East abutment and North east wingwall 
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7. West abutment and North west wingwall 

8. East end of north edge girder 
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9. Dislocated coping stone at north west parapet 

10. Trial pit at north verge mid-span 
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Appendix B Service search 



National One Call

Our Ref: SC/10.06.10/MS075/1/101000

Your Ref: EQ/XTCAE577

, .

1 Mill Place
Mill Road Industrial Estate 
Linlithgow Bridge
West Lothian, EH49 7TL.

95 Kilbirnie Street,
Glasgow G5 8JD.

10 June 2010

Dear Sir / Madam,

24 hour gas escape 
number 0800 111 999

Calls will be recorded and 
may be monitored.

Date:

Fax: ~

Email: ~

Scotland Gas Networks acknowledges receipt of your notice of your intention to carry out work at the above location.

According to our records Scotland Gas Networks has no gas mains in the area of your enquiry. 

Gas pipes owned by other Gas Transporters and also privately owned may be present in this area. Information 
with regard to such pipes should be obtained from the owners.

If you have any further enquires please contact the Telephone number below.

Yours faithfully,

Re: Proposed Works Enquiry at: Railway Structure Mains Of Blackton, South Of Macduff.

0141 418 4093

Admin Assistant
Scotland Gas Networks
Registered in Scotland No SC264065
Registered Office: Inveralmond House, 200 Dunkeld 
Road, Perth PH1 3AQ
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Appendix C Trial pit log  



MADE GROUND: Tarmac.
MADE GROUND: Concrete with 5mm rebar.

Trial pit terminated at 0.23m depth on steel girder.

0.05

0.23

1. Trial hole carried out in north verge.
2. Service plans checked and postion CAT scanned prior to excavation.
3. No groundwater encountered during excavation.
4. Trial hole backfilled and reinstated to local authority specification.
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Appendix D Form AA  



BRB (Residuary) Limited Group Standard 
 

FORM ‘AA’ (BRIDGES) GC/TP0356 
 Appendix: 4 
ELR/ Bridge No  IMD/433 Issue: 1 
 Revision: B (Nov 2000) 
APPROVAL IN PRINCIPLE FOR ASSESSMENT (BE4)  
 

i 

Bridge/Line Name:   Mill Tack Road Bridge / Inveramsay to Macduff 
 
ELR/Bridge No.    IMD/433 
 
Brief Description of Existing Bridge: 
 

(a) Span Arrangement  

A single span overbridge with a clear span of 15ft (4.57m) between 
abutment faces and no skew. 

(b) Superstructure Type  

The bridge comprises of six longitudinally spanning RSJs, spaced at 3ft 
(0.914m) centres.  Pre-cast concrete jack arches connect the bottom 
flange of the girders.   The girders are surrounded with mass concrete 
infill. 

(c) Substructure Type  

The abutments, wingwalls and pilasters are constructed from squared 
large granite blocks, regularly coursed.  The girders are supported on a 
course of concrete bearing blocks 50 -75mm thick raising the girders 
above the stonework. 

(d) Planned highway works/modifications at this site  

None 

(e) Road designation class and whether classed as a heavy load route 

The road is a single carriageway 2.74m wide with 0.77m wide soft 
verges both sides.  The national speed limit of 60mph applies although 
practical speeds are severely limited by the road geometry. Principal use 
is by light vehicles. It is unlikely to be a heavy load route. 

(f)  Any other requirements  

None 

 

 
 



BRB (Residuary) Limited Group Standard 
 

FORM ‘AA’ (BRIDGES) GC/TP0356 
 Appendix: 4 
ELR/ Bridge No  IMD/433 Issue: 1 
 Revision: B (Nov 2000) 
APPROVAL IN PRINCIPLE FOR ASSESSMENT (BE4)  
 

ii 

Assessment Criteria 
 

(a) Loadings and Speed  

Section sizes used to calculate dead loads and for determining 
structural capacity obtained from site measurements.  (See Jacobs 
report “VAR9-2932 Assessment Programme – Assessment and 
Inspection Report – Bridge Ref.: IMD/433”). Vehicle loading obtained 
from and applied in accordance with BE4.  Standard BE4 loading 
representative of 24 ton vehicles will be assessed.  

Codes to be used  

BE4 - "The Assessment of Highway Bridges for 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). 

(b) Proposed Method of Structural Analysis  

Capacities of the girders will be calculated using estimates of reduced 
section sizes where corrosion is present.  A general condition factor is 
not applied.   

The bridge complies with the construction types listed in BE4 Clause 
303 (c) (i.e. Jack arches), which will allow the quick assessment method 
to be used on the internal girders. 

The four internal girders attracting live loading will be checked for full 24 
ton C&U loading.   

The concrete deck construction offers restraint to the top flanges of the 
internal girders against lateral torsional buckling; therefore effective 
length will be taken as zero. 

The edge girders are separated from the carriageway by an intervening 
girder and therefore are not required to be assessed for live loads.  
They will be checked for dead load effects only.  They are partially 
restrained by the concrete, held by tie-bars and have extra stiffening 
from the edge angles.  Their effective length will be conservatively taken 
as half their effective span. 

Review of the adequacy of the jack arches will be based upon the 
empirical method described in Bridgeguard 3 Current Information Sheet 
No 22 (Pro-forma for the empirical assessment of brick, masonry and 
concrete jack arches and associated ties.) 

The abutments will be assessed qualitatively. 
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Appendix E Form BA 
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Appendix F Calculations 
































