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1.0 Introduction   

West Yorkshire Combined Authority (WYCA) has engaged Jacobs to undertake structural surveys of Bradford 
Interchange Bus Station, Bradford BD1 1TU.   

The structure was built in the 1970s with a canopy over the underground car park.  The canopy was later 
removed, and the bus station concourse building was built supported off the car park columns. The concourse 
building measures approximately 118 x 24 m.  

The car park superstructure comprises a reinforced concrete beam and slab construction.  The superstructure 
supports the interchange, trafficked predominantly by buses, running on concrete and asphalt surfacing with 
paving bricks/slabs around the perimeter of the concourse building.  The concourse building roof is constructed 
of steel trusses spanning over columns.  Adjacent to the structure are a multi-storey car park to the north, with 
commercial buildings to the west and south, and the Interchange rail link to the east, as depicted in the location 
plan below.  

Jacobs was appointed following the identification of a piece of concrete, becoming dislodged from the 
superstructure slab soffit and previously identified leakage to the internal stairway, within the concourse 
building.  

An initial report (Stage 1) was issued on 26th January 2024 following a survey carried out on 12th January 2024. 

This report will focus on the additional investigation stated in the initial report (Stage 1) and will incorporate 
some of Stage 1 findings. 

 
                     

 
 

Location plan - Bradford Interchange Bus Station with underground car park 
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2.0 Description of the Survey 

2.1 General Details 

Jacobs carried out non-intrusive visual inspections of the bus station building and car park structures on 
24-26th January and 9th February 2024.  

There was some rain on 25th January and 9th February, and the temperature range was approximately 3-
12°C for the 4 days. The inspection was undertaken during daylight hours. 

2.2 Inspection Procedure 

The condition of the internal and external areas of bus station building were inspected at close range from 
ground level. 

The condition of the car park slab soffit, main beams and secondary beams of the structure were 
inspected at close range using a mobile elevated working platform. 

A tape measure and crack gauge were used to identify the extent and location of any recorded defects. 

A digital camera was used to record defects and general elevation photos.  

Light hammer tapping was used around areas of defective concrete to remove any loose material and to 
identify areas of further deterioration. 

A record of photographs taken during the inspection can be found in Appendix A. 

The defects recorded during the inspection are shown on drawings included in Appendix B. 

2.3 Limitations of the Inspection 

The inspection was limited to areas of the structure to which access could be provided by the West 
Yorkshire Combined Authority. Access within the car park covered the majority of this area and was only 
inhibited by the presence of services such as drainage. Openings were cut through netting across the 
underside of the structure.   

  

The top of the car park slab within the concourse building footprint was inaccessible at the time of 
inspection.  

2.4 Structure Details 

The following details were measured/estimated as part of the inspection or established based on available 
record information: 

Slab depth (assumed)    150-200 mm 

Main beam depth (from slab soffit)  2,500 mm (approximate) 

Secondary beam depth (from slab soffit) 875 mm 

Columns (typical)    1,500 x 750 x 5,000 mm 

Column spacing    22,500 x 19,500 mm (approximate) 

Height from ground slab to soffit of slab  7,527 mm (approximate) 
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4.0 Summary and Conclusion 
The car park structures was found to be in generally fair condition, with a combination of defects of varying 
severity. 

Defects pertaining to quality of construction were apparent in a number of locations, with spalling due to 
insufficient provision of cover to steel reinforcement. The majority of these defects are minor and do not 
warrant repair.  

There are two notable areas of defective concrete; one beneath the western concourse entrance, where 
falling concrete was recorded prior to the procurement of the inspection, and the other within the fire 
escape to the south-west fire escape, adjacent to the  Both these defects should be 
address in the near future. 

The beams and columns of the car park were generally in good condition with some visible hairline cracks, 
that should be monitored as part of future inspections. 

Construction joints throughout the slab were in generally good condition, with a small number of areas 
where voids were apparent, presenting the potential for passage of water. 

Defects relating to the management of water through drainage and waterproofing to the slab, were 
prevalent throughout the structure. Defects to drainage has resulted in widespread water leakage, and 
subsequent corrosion to ancillary steelwork (underslung drainage, ducting and the associated bracketry). 

Efflorescence on the underside of the slab and on the beams were likely caused by water ingress through 
the slab, due to localised failure of waterproofing. It is noted that surfacing to the bus depot and associated 
waterproofing to the concrete slab, were in the process of being replaced at the time of inspection. Long 
term ingress of water to the reinforced concrete, particularly where deicing salts are used around the 
interchange, increases the risk of corrosion to steel reinforcement and subsequent spalling.  

Around openings in the concrete slab for the stairwells between the concourse level and car park, water 
leakage is apparent around the openings, indicating a lack of upstand and associated waterproofing to 
prevent it. Additionally, there are a number of areas of leakage to the concourse building that require 
further investigation and remediation.    

Despite the prevalence of water leakage there is limited evidence of corrosion products to areas of 
reinforced concrete. 
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5.0 Recommendations  
The following recommendations are made to address defects observed during the inspection: 

o Remedial works to address defective concrete to the slab soffit, beneath the west concourse 
entrance and at the south-west stairwell opening. 

o Remedial works to address cracking to main beams, incorporating resin injection to minimise 
potential ingress of water. 

o Remedial works to address voids in construction joints, incorporating use of suitable repair 
material to minimise potential ingress of water. 

o Repairs to superstructure waterproofing, to minimise water ingress through the concrete slab. 

o Defective superstructure drainage should be replaced,

o Routine maintenance to clear superstructure drainage, including gullies around the interchange 
and pipework beneath the slab. 

o Provision of an upstand around stairwell openings to slab to prevent water ingress. 

o Routine maintenance to clear roof gutters and downpipes throughout concourse building. 

o Louvred openings to concrete slab should be replaced to minimise ingress of water. 

o Monitoring of minor defects as part of future inspections. 

 

The following further recommendations are made to provide a comprehensive understanding of the 
current condition and inform the future management of the structure: 

o Completion of a condition survey to incorporate a suite of concrete testing, including carbonation, 
chloride and sulphate sampling, cement content and half-cell testing.  

o Investigation into areas adjacent to the south-west of the car park to establish any 
structural interaction. 

o Consideration should be given to undertaking an assessment to establish the capacity of the 
structure, with a suitable allowance made to account for the current condition. 

o Completion of a safety inspection at an interval of approximate 6 months 

o Consideration should be given to exposing the structural elements of the floor construction to the 
concourse building, to facilitate further investigation. 

o Removal of cladding to building columns to facilitate further investigation. 

o Completion of a ground-level visual inspection annually and touching-distance (at height) visual 
inspection every four years.to promote timely identification of defects. 

o Completion of an asbestos management plan to inform the identification of asbestos containing 
materials. 

 

 
.   
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    Appendix A - Photographs 
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Photo 90- Cracks in tarmac surface                        
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Appendix C – Existing Record Drawings 
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Indicative Repair Methodologies 
 

Slab Soffit (below west entrance to concourse building) 

1. Area of repair to be 1.2 m x 1.2 m (see Photo 65). 

2. Contractor to carefully break out concrete in the specified area and expose the bottom reinforcement. 

3. Contractor to confirm that there are no vertical cracks in the slab. 

4. Contractor is to brush reinforcement and apply NATCEM 35 in accordance with manufacturer’s 
specifications. 

 

Slab Joints (general) 

The joint is to be filled with QUIKRETE in accordance with manufacturer’s instructions. 

 

Slab Joints (Lower Concourse) 

Joint between wall and slab to be sealed with QUIKRETE. Source of water from above in the Santander area 
should be investigated. 

         
 

 

 

 

 

 

 
















