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North to south view of through truss bridge
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1041 - BOWSTRING BRIDGE, DUNS LANE, LEICESTER -
INSPECTION REPORT

EXECUTIVE SUMMARY

Greg Pollard, Principal Valuer (Property Services - Resources, Access &
Diversity Department) of Leicester City Council, commissioned the Bridges

‘Section to carry out inspection of No. 1041 — Bowstring Bridge in Lelcester.

Purpose of commission was to inspect and report on condition of bridge with
recommended options and estimated costs to ensure safety until sufficient
funding is found to either demolish or refurbish the bridge. '

Bridge is in advanced state of deterioration from corrosion of following. key
structural elements. :

- Truss members: Up to 50% depth of corrosion of truss diagonal and
vertical in-fill members at the riveted areas. As a result truss members
are only adequate to carry own weight of bridge.

- Hanger assembly:

' (Hanger assembly connects cross girders to the main truss.)
Inner angles suffer from heavy corrosion/perforation in one leg adjacent
to top flange of cross girders. As a result the hangers can only carry
own weight of bridge.

- Cross girders within bridge deck: L
(i) Web plate & bottom flange suffer from general corrosion but this
does not have any significant effect on capacity. '
(ii) Top flange has perished upper plate but this is unlikely to have any
-significant effect on capacity. -~ .

- Cross girders to both sides of bridge deck: , /
(i) Cross girders web in hanger assembly area consists of 1no. main
web plate arid 2no. outer web plates. - ‘ a
The main web plate could not be visually examined as it is sandwiched
between the outer plates: The outer plates fo all cross girders are
perishing away from effects of corrosion.

A basic check indicates that the web is able to carry self-weight only if
the main plate is in sound condition.

(The outer plates in their present condition do not contribute to strength
and therefore have been ignored.) A detailed investigation of the
main web plate is of paramount importance as it is critical for
stability of the bridge deck. )

(if) Top flanges are perishing but this is unlikely to have any significant
effect on capacity.

(iii) Bottom flanges suffer from surface to heavy corrosion but this does
not have any significant effect on capacity. : '




« Stability of structure

A basic check indicates that

- The bridge Is adequate In its present condition to withstand wind
loading.

The critical truss in-fill members can just carry self weight of bridge

- The hanger assembly can only carry self weight of bridge

- The cross glrders in hanger area can only carry self-weight providing
that the main web plate, which is sandwiched between the 2no.-outer
web plates, has not suffered from any defects. (The outer plates are
perishing and therefore do not contribute to the strength of cross
girders). A detailed investigation into the condition of the main web
plate is critical at this stage as its failure can result in sudden
collapse of structure. |
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. Optidns considered ' ‘ 'y
Option 1 Bridge demoiition '

Estimated cost of demolition works: —(includ‘ing Bridge
Office fee estimated at £20, 000)

Time scale: Recommend demolition within 12 months

Brief description of demolition works:

o Preliminaries (Site establishment & demoblllsatlon
contractor's site supervision & management, site
accommodation & other costs, overheads, profit,
contingencies etc.) o '

 Traffic management, diversions

+ Site clearance & protection measures

o Specialist bridge demolition including measures for
dealing with lead based paint & removal of bridge from.
site ‘ '

» Works required as a consequence of bridge removal:
Making good brick abutments, fencing protection to
edges of abutments and any other works

Advantages:

 No future maintenance & adm|n|strat|on costs

« Eliminates risk to Health & Safety

o Bridge is redundant and does not serve any purpose,
therefore demolition is a pragmanc and practical solution

o Under Best Value Practice this is option is more
economical than Options 3&4 below.

Disadvantages:
e The only disadvantage is the high initial cost
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Option 2 Bridge adoption by third parties (developers etc.)

Estimated cost: Adoption costs to be decided by the Client.
Time scale: Recommend adoption within 12 months
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Advantages:
« Possible cost savings
e Third party responsible for Health & Safety
« Possible savings on future maintenance costs depending
upon how soon adoption can be completed
Disadvantages:
o Third parties not interested
. Legal complications .
o Could be a lengthy process with little possibility of
_ avoiding future maintenance costs : _ '

Option 3 Thé following measures are considered necessary at present
: to ensure that the bridge is in a safe condition o carry its own
weight: -

i Truss vertical in-fill compression members: Welded plate
repairs to angle sections at the connections with lacers,
diagonal- members and bottom chord members (but
excluding any connections to top chord members) at
following locations:

East truss: 4no. verticals from each end of bridge.
West truss: 3no. verticals from each end of bridge
(Each’ vertical consists of 2no. top & bottorn members.
Member nos. requiring repairs. are as shown on drawing
no. HB/25519/SK/03 in Appendix A. These members, at
current 50% loss of section thickness, aré approaching
the absolute minimum thicknesses required to carry own
weight of bridge. Deterloration of member thicknesses
beyond the minimum requirement will start reducing the
built in safety factors and consequently lead to collapses,
' commencing in the failed sections and progressing to the
rest of the bridge. 1t would be difficult to predict the
timing for the commencement of these collapses but
the warning here, is to keep up with these repairs to
prevent this situation arising.) '

fi, Truss diagonal in-fill tension members: Weided plate
repairs to the. twin flat plate members at and adjacent to
the connections at following locations:
East truss: 5no. diagonals from each end of bridge
West truss: 3n0. diagonals from each end of bridge
(Each diagonal usually consists of 2no. top & bottom
members except end diagonals with only: 1no. member.
Member nos. requiring repairs are as shown on drawing
no. HB/25519/SK/03 in Appendix A. Tension members
142 & 149 at current 50% loss of section thickness have
reached the absolute minimum thickness requirement of
11.11mm. Further deterioration will lead 1o collapses as
explained in 3a) above. Again the warning here is to
keep up with these repairs to prevent this situation
arising.) -
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ii. Hanger assembly: Welded plate repairs {0 inside angles
of all hangers where they are perforated or heavily
corroded adjacent to cross girder top flange. :

iv. Cross girders at hanger assembly: Detalled investigation
of all cross girders to confirm the condition of the main-
web plate, which is sandwiched between the outer plates.
As indicated above and in the inspection details following
the cross girder web at this location Is only adequate to
carry self-weight of deck if it can be confirmed from a
detailed investigation that the main plate is in sound
condition. (Please note that the outer plates are ineffective
as they are perishing away). '
Depending upon the severity and extent of defects in
the main plate this will have a major effect on its

" capacity and therefore the stability of the bridge with
serious consequences to Health & Safety.
Measures to strengthen the web are expected-to be
complicated and extremely expensive.

Estimated costs:

Option 3 (a) -l £270,000 {including Bridge Office fee
estimated at £20,000°and a sum of
£10,000 “for removal of rust debris
and repairs to wire netting & fencing

' - to sides of bridge deck) -

Option 3(a) iv Up to & greater than £250,000;
(Dependent upon condition of main .
web plate)

Time scale: Recommend completion of works in
Option 3 i-iv within 12 months

'v. Bridge monitoring_:

a) Visual inspection every 2 months

b) Measurement of key section sizes to identify members
requiring strengthening in future and prepare report when
considered necessary. '
Estimated costs:
Bridge monitoring  £15,000 per year -
Future strengthening works up to and greater than
£70,000 per year depending upon rate of deterioration
Time scale: On going bridge monitoring, to be reviewed in
3 years time : T

Summary of Option 3:

Overall objective: To maintain a safe structure until Option
1,2 or 4 is implemented. (This option will be subject fo
a review in 3 years time) :

Overall estimated cost for next 3 years is: £775,000
Advantages: Gives a further lease of life until Option 1,2
or 4 is implemented '
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Option 4

‘Estimated Cost: £2.5 Miliio,

Disadvantages:

Extremely high cost penaltles to maintain this derehct bridge
which does not serve any purpose '
This option does not overcome: but simply postpones the other
three options

Goes against the pnnmples of Best Value Practice

Full Restoration

Advantages: None apparent
Disadvantages: '

» Most expensive solution fo a bridge which no longer serves .
any purpose

» Goes against the prmclples of Best Value Practice
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e Conclusions

The bridge was designed to carry heavy locomotives but due to wide spread
corrosion the key structural members can barely carry its own weight. Up to 50% loss
of section thickness is fairly common in these members.

The key elements affecting carrying capacity are:

+  Truss in-fill members (.. diagonal & vertical members of truss but excluding
top and bottom chord members and end posts). Section loss is generally
located around and adjacent to the connections with lacers and other
members of the truss. (Connections with the top chord are generally
unaffected). Drawing no. HB/25519/SK/03 in Appendix A shows the normal
sizes of the diagonal (tensioni) & vertical (compression) members and the

“absolute minimum section thicknesses required for the member to carry own
weight of bridge. Under current 50% loss of section itis clear that some
member thicknesses have already reduced to the minimum values whereas
others are not too far behind. .

«+ Hangers, which connect the deck cross girders to the main truss

+ Cross girder webs where they are connected to the hangers. The web at this
location consists of a main plate sandwiched between the 2no. buter plates.
The outer plates do not contribute to the carrying capacity of the web as they
are perforated and perishing away. The main plate on its own can only carry
self-weight of bridge if it can be confirmed from a detailed investigation that it
is in sound congdition. Failure of the web will have serious consequences {0
stabllity of structure. A detailed investigation of the web at this stage of
deterioration is therefore of paramount importance. :

The bridge has so far been able to carry its own weight but we are now
entering into an era where this will be affected. The built-in safety factors have
helped to maintain its stability thus far but with section sizes now beginning fo
fall below the minimum requirements the factors of safety are being used up
and will inevitably lead to failure of elements affecting stability. Time scale for
this to happen cannot be predicted at this stage but itis concluded that any

further postponements in dealing with this bridge will mean that we have an
“unsafe structure. :

Recommendations

The bridge is of no value to Leicester City Council as it does not serve any purpose.

_ Further, it would appear that there is a lack of interest to preserve this bridge that
. oncewasa local landmark.

It is therefore recommended that one of the following options be carried out within the
next 12 months: -

= Option1 -(Bridge Demolition)
Estimated Cost: | EGzGzG:
‘ ' Or

=  QOption 2 (Bridge adoption by third parties) a

Further postponements in dealing with this heavily corroded bridge will mean
that we have an unsafe structure.
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1. Purpose & Scope of Works .

. Greg Poliard, Principéi Valuer, Property Services, Resources, Access & Diversity
‘; Department, Leicester City Council, commissioned the Bridges section of Leicester
| City Council to carry out an inspection of Bowstring Bridge at Dun's Lane in

Leicester.
= Purpose -

« Inspect & report ori condition of bridge & recommend options and estimated
costs to ensure safety of structure unti sufficient funding is found to -either
demolish or refurbish the bridge.

» Scope of Works —

o Interim level of inspection and report between a general and p'rincipa|
inspection of the bridge. g

A) Co‘ﬁdition of the bridge elements & comments on stability of structure.

Bj Visual inspection of the abutments (underwater surveys are excluded from
the report). ' '

'C) Conclusions and recommendations with estimated costs.

D) Photographs and sketch details, where considered necessary, to illustrate
condition reporting of elements.
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2. Introduction

No. 1041 — Bowstring Bridge spans Western Boulevard, ciose to the junction of Duns
Lane and Braunstone Gate in Lelcester. This bridge was the first of two “bowstring”
lattice girder bridges on this section of the Great Central Railway. (The second
“bowstring” bridge over Northgate Street, approximately 1km to the north of this
bridge, no longer exists). ‘ ' :

Both bridges, in their heyday, were imposing structures and served as local

jandmarks. The bridge is not a listed stfucture, having failed in an attempt to be
listed. It would appear. that this bridge is one of only two surviving “bowstring”
bridges on GCR line, the other being at Rugby.

It was built in the 1890s and until January 1923 remained as part of the Great Central
Railway network. From 1923 to 1948 it became part of London North East Railway.
In 1948 nationalisation of the railways took place and as a result it was incorporated
into the Eastern Region of British Rail until 1958 when it was transferred fo the
Midiand Region. It continued carrying rail traffic untii 1969.

There are no significant drawings, records or maintenance history apart from a
principal inspection report produced by Leicester City Council in September 1996.
The bridge was purchased by Leicester City Council from British Rail Midland Region
in the mid 1970s. Since its purchase it has only played a minor role as a footpath on
the Great Central Way which runs through the middle of the. city. (The bridge has
now been closed to pedestrians). | '

" Since its purchase no major structural repair or maintenance work has been carried
out on the structure other than that executed in the early eighties which entailed
bolted steel plates mostly to the internal vertical and diagonal members of the truss
with small areas of welded plates {0 the outside- members. These repairs were
carried out to strengthen corroded areas away from the riveted connections. Due to
further corrosion at connected ends the bolted/welded plate repairs appear to be no
longer effective, meaning thereby that they no longer contribute to the strength of the
truss as originally intended. The inspection was confined to the bridge superstructure
and a visual inspection of the supports. Underwater survey of the south support was

not carried out. -
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