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Part 1: Introduction & 
Challenges
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• Impact occurred on 5th of June 2018. 

• It involves an excavator on the back of the trailer

• Caused severe damage to the northern precast pre-tensioned beam, 
and 2no. Precast concrete cladding panels. 

• Severed, damaged and split tendons with the surrounding 
reinforcement stirrups deformed. 

• Secondary shock waves running through the beam have caused the 
web to become hollow and spall. 

Impact Damage
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Point of impact causing section loss to 
2no. pre-cast cladding panels

Impact damage to the main beam exposing tendons and 
reinforcement to the bottom flange 

Split tendon in the bottom flange of the main beam 
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The main elements of the project were: 

• Demolition of the damage edge beam and existing parapet

• Construction of a new edge beam, and parapet

• Waterproofing of the deck

• Reinstate the bridge to its original state

Design Overview
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Before the impact After the impact
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The project faced many challenges, some of the most notable 
include:

Key Challenges
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Suppliers

Stakeholders 

Provisions for Statutory 
Undertakers Equipment 

Technical Challenges
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• The bridge carried wide ranging service provision

• The affected services from the proposed work are: 

 The GAS MAIN

 The electricity cables 

Key Challenges – Services
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Key Challenges – Stakeholders
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Events:

• Nottingham University Open Day – June 

• Nottingham University Open Day – Sep

• Splendour Music Festival – Wolaton Park 

• Nottingham Half Marathon
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Part 2: Assessment 
& Design
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• Footway has been diverted 1.7m away from the inside 
parapet face to minimise risk of overloading. 

• Temporary Barrier Guard 800 steel barrier vehicle 
restrain system (VRS) 600mm from the front face of 
the kerb. 

• Inspection regime in place to be carried out every six 
months. 

Interim Measures
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• A simple strip analysis to determine the applied dead 
load. 

• A grillage model to analyse the deck for 
superimposed dead & live loads. 

• Longitudinal members to represent the twenty-one 
undamaged prestressed beams. 

• For the damage beam, only the upper flange and 
deck properties were used. 

• Transverse members were used to represent the deck 
slab & diaphragms at each support. 

Assessment Method 
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• Damage Edge Beam 

 Fail in bending under permanent Dead Load

 Failure does not result in collapse of the edge 
beam. The transverse slab provides support

Assessment Results 
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• Transverse deck slab
Fail in bending under permanent Dead Load 
(unrestricted footway loading)
Pass under permeant and ALL loadings (restricted 
Footway loading). 

• Undamaged First Inner Beam 
Pass under permeant loading 
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• One span prestressed beam – 22.5m span.

 Simply supported on elastomeric bearings.

 Sagging bending moment at mid-span. 

Beam Design 
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Abutment Abutment

22.5m

2894 kNm
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Analysis Modelling
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Construction Sequences
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Phase 1 Phase 2 Phase 3

• Disconnect the gas main

• Install traffic management 

• Temporary protection and diversion of the electricity cable ducts

• Removal of the surfacing, lean concrete deck, masonry brick. 

• Saw cut and remove the precast parapet unit• Hydro demolition above and around the Gas Main.

• Remove the Gas Main

• Remove the damage precast beam. 
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Construction Sequences
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Phase 4 Phase 5 Phase 6

• Hydro demolition of top deck slab.

• Replace expose bearing

• Expose the reinforcement to achieve the required length. 

• Couplers to be installed 

• Install the replacement precast beam

• Reinstate gas main duct, gas main

• Connect back the electricity and test it. 

• New bars to be coupled or lapped with existing. 

• Bottom diaphragm reinforcement be welded. 
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Construction Sequences
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Phase 7

• Replace waterproofing 

• Replace the expansion joints

• Reinstate lean concrete and surfacing 
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Construction Programme
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• Programme started last July and finish July 2025. 

• 11 Full weekend closures to support the damage 
beam prior lifting, remove the damaged beam, and 
install the new beam. 

• Full lane closure to one of the roundabout lane during 
the programme. 
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