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1 [bookmark: _Toc514160765][bookmark: _Toc520801500]List of Structures

	Road
	Km
	Str. No.
	Str. Key
	Structure name

	A1
	147.00
	A1/147.00
	5336
	Tinwell

	A1
	148.10
	A1/148.10
	5337
	Sidney Farm 





2 [bookmark: _Toc493249340][bookmark: _Toc493249341][bookmark: _Toc493249342][bookmark: _Toc493249343][bookmark: _Toc493249344][bookmark: _Toc493249345][bookmark: _Toc493249346][bookmark: _Toc493249347][bookmark: _Toc493249348][bookmark: _Toc493249349][bookmark: _Toc493249350][bookmark: _Toc493249351][bookmark: _Toc493249352][bookmark: _Toc493249353][bookmark: _Toc493249354][bookmark: _Toc493249355][bookmark: _Toc493249356][bookmark: _Toc493249357][bookmark: _Toc493249358][bookmark: _Toc493249359][bookmark: _Toc493249360][bookmark: _Toc493249361][bookmark: _Toc493249362][bookmark: _Toc493249363][bookmark: _Toc493249364][bookmark: _Toc493249365][bookmark: _Toc493249366][bookmark: _Toc493249367][bookmark: _Toc493249368][bookmark: _Toc493249369][bookmark: _Toc493249370][bookmark: _Toc493249371][bookmark: _Toc493249372][bookmark: _Toc493249373][bookmark: _Toc493249374][bookmark: _Toc493249375][bookmark: _Toc493249376][bookmark: _Toc493249377][bookmark: _Toc493249378][bookmark: _Toc493249379][bookmark: _Toc493249380][bookmark: _Toc493249381][bookmark: _Toc493249382][bookmark: _Toc493249383][bookmark: _Toc493249384][bookmark: _Toc493249385][bookmark: _Toc493249386][bookmark: _Toc493249387][bookmark: _Toc493249388][bookmark: _Toc493249389][bookmark: _Toc493249390][bookmark: _Toc493249391][bookmark: _Toc493249392][bookmark: _Toc493249393][bookmark: _Toc493249394][bookmark: _Toc493249395][bookmark: _Toc493249396][bookmark: _Toc493249397][bookmark: _Toc493249398][bookmark: _Toc493249399][bookmark: _Toc493249400][bookmark: _Toc493249401][bookmark: _Toc493249402][bookmark: _Toc493249403][bookmark: _Toc493249404][bookmark: _Toc493249405][bookmark: _Toc493249406][bookmark: _Toc493249407][bookmark: _Toc493249408][bookmark: _Toc493249409][bookmark: _Toc493249410][bookmark: _Toc493249411][bookmark: _Toc493249412][bookmark: _Toc493249413][bookmark: _Toc493249414][bookmark: _Toc493249415][bookmark: _Toc493249416][bookmark: _Toc493249417][bookmark: _Toc493249418][bookmark: _Toc493249419][bookmark: _Toc493249420][bookmark: _Toc493249421][bookmark: _Toc493249422][bookmark: _Toc520801501]Description of the works 
2.1 [bookmark: _Toc507063978][bookmark: _Toc510095308][bookmark: _Toc520801502]Project objectives
2.1.1 The principle objective of this project is to undertake concrete testing on the structures listed in section 1.0.
2.1.2 The specification that applies to the works is included in Section 7
2.2 [bookmark: _Toc507063979][bookmark: _Toc510095309][bookmark: _Toc520801503]Scope of works
2.2.1 The Contractor is required to undertake the following tests detailed in Table 1 below.
2.2.2 Further details are included on ‘Indicative Testing Location’ drawings.

	Table 1 – Summary of testing

	Test No. 
	Description 
	Testing Schedule 

	1 
	Detailed Visual and Delamination Testing 
	All exposed concrete areas that can be accessed from the traffic management.

	2 
	Covermeter Survey 
	Deck Soffit: Readings shall be taken on a 500 x 500 grid. Starting at the external edges of the test panel. Drawings indicate significant variations in the spacing of the reinforcement. The test panels will be an area 3.0 m x 3.0 m on both sides of the structure above lane 2, as indicated on drawing nos. 561332-GEN-A1//147.00-DE-C-01 and 561332-GEN-A1//148.10-DE-C-01

	
	
	Central Pier: Readings shall be taken on column 1, only (numbered from north to south), on 3 adjacent external elevations. Readings shall be taken at 500 mm vertical, 3 equally spaced readings will be taken in every row on the end elevation and 4 per row on each side elevation. Readings will be taken at 500 mm horizontal and vertical centres on the face of the crossheads.

	
	
	Total area: 135 m²

	3 
	Half-Cell Potential Testing 
	Deck Soffit: Readings shall be taken on a 500 mm by 500 mm grid. Starting at the external edges of the test panel. The test panel will be a strip 3.0 m wide extending the width of the structure (above lane 2 of the route below) as indicated on drawing nos. 561332-GEN-A1//147.00-DE-C-02 and 561332-GEN-A1//148.10-DE-C-02

	
	
	Central Pier: Readings shall be taken on column 3, only (numbered from north to south), on 3 adjacent external elevations. Readings shall be taken at 500 mm vertical, 3 equally spaced readings will be taken in every row on the end elevation and 4 per row on each side elevation. Readings will be taken at 500 mm horizontal and vertical centres on the face of the crossheads. If readings are found to be consistently less more negative than -250 mV, the test area to the central pier crosshead shall be extended and additional testing carried out until values more positive than -250 mV are found.

	
	
	Total area: 235 m²

	4 
	Electrical Resistivity Testing 
	Central Pier: On each structure, undertake a total of 5 no tests to the area identified for half-cell testing. Tests shall be carried out at 3 no. locations on the pier crosshead equi-spaced horizontally, and 3 no. locations on the column, equi-spaced vertically.

	
	
	Deck soffit: On each structure, undertake 10 no., tests, equi-spaced along the centreline of area identified for half-cell testing.

	5 
	Chloride Content Testing 
	4 no. locations to be agreed on site, 2 no. locations per structure. Each location will require dust samples to be taken to a depth of 100 mm at 25 mm intervals. 

	6 
	Carbonation Testing 
	Carbonation depth shall be assessed using a solution of phenolphthalein indicator that appears pink in contact with alkaline concrete with pH values in excess of 9 and colourless at lower levels of pH in accordance with BS EN 14630, Determination of carbonation depth in hardened concrete by the phenolphthalein method. Carbonation depths shall be tested in 2 no. locations to be agreed on site. 

	7 
	Cement Content Testing 
	4 no. tests, 2 per structure, undertaken in accordance with Section 7. On each structure one no. sample will be taken for testing from each of the deck soffit and the central pier, as indicated on the testing location drawings.


2.3 [bookmark: _Toc507063980][bookmark: _Toc510095310][bookmark: _Toc520801504]Deliverables
2.3.1 The Contractor is required to produce the following deliverables:

(1) Report on the findings of the investigation. 
(2) Drawings detailing the results of the delamination (including dimensions) and half-cell testing.
(3) Photographic record of the delamination survey. 
[bookmark: _Toc510093533]

3 [bookmark: _Toc520801505]Existing INFORMATION
3.1 [bookmark: _Toc520801506] Tinwell (A1/147.0), Structure Key 5336
3.1.1 The bridge is located to the west of Stamford, Lincolnshire and carries the A6121 over the A1 trunk road and slips roads at route Marker Post 44.3 and Grid Reference 501209/306502. The structure comprises a four span, continuous in-situ voided deck slab, simply supported on R.C. trestle piers and counterfort abutments. The two centre spans and east span are 15.24 m skew length (13.81 m square) and the west span is 9.75 m skew length (8.09 square). The deck has a width of 16.68 m between parapet faces. The deck bears onto the west bank seat and the three intermediate piers via reinforced concrete down-stands which are dowelled to the substructure @ 600 mm centres. At the east bankseat the deck is supported on cast steel rocker type bearings which housed in mastic filled pockets. The intermediate piers and the counterfort abutments are all founded on R.C. spread footings. The embankments under the side spans are formed from rock and rubble. Both revetments have gabion baskets at the bottom edge to retain the material and prevent any slippage reaching the A1.
3.1.2 Inspections have found areas requiring concrete repairs on the east, centre and west piers, deck soffits (N/B and S/B) and edge beams. 
3.1.3 Please refer to the CDM preconstruction and site information which details access restrictions, known asbestos information & environmental constraints.
3.1.4 The Drawings listed below apply to this contract. Copies can be found in Appendix 1. 

	Drawing Number
	Title
	Revision / Date

	E046202/BD/A1/147.00/14
	General Arrangement 
	As Built - Historic

	Unknown
	Chamber and Pier Details 
	As built - Historic

	373A/17/38/1
	Elevation and Beam Layout
	As built - Historic

	Unknown
	Deck sections and reinforcement
	As built - Historic

	561332.06.01
	Indicative Testing Location – Deck Slab
	01/ / 07 / 2018

	561332.06.02
	Indicative Testing Location – Central Pier
	01/ / 07 / 2018




3.2 [bookmark: _Toc520801507]Sidney Farm (A1/148.10), Structure Key 5337
3.2.1 The bridge is located to the west of Stamford, Lincolnshire and carries the A606 over the A1 trunk road at route Marker Post 45.4. Grid Reference: 500663, 307433. The structure is at skew angle of 38 degrees and comprises a four span in-situ R.C. voided deck slab which is continuous over the pier supports and simply supported on R.C. trestle piers and bankseats. The two centre spans are 17.525 m skew length (13.810 m square) and the side spans are 10.270 m skew length (8.093 square). The deck is 15.210 m wide between parapet faces. The deck bears onto the east bank seat and the three intermediate piers via reinforced concrete down-stands, which are dowelled to the substructure @ 600 mm centres. The intermediate piers and the bankseats are all founded on R.C. spread footings. Gabion baskets are provided at the bottom of the revetments to retain the rock fill material
3.2.2 Inspections have found areas requiring concrete repairs on the east, centre and west piers, deck soffits (N/B and S/B) 
3.2.3 Please refer to the CDM preconstruction and site information which details access restrictions, known asbestos information & environmental constraints.
3.2.4 The Drawings listed below apply to this contract. Copies can be found in Appendix 1. 

	Drawing Number
	Title
	Revision / Date

	373A/17/39/1
	Elevation and Sections
	As built - Historic

	373A/17/39/2
	Deck Details
	As built - Historic

	373A/17/39/3
	Pier Details
	As built - Historic

	561332.06.03
	Indicative Testing Location – Deck Slab
	01/ / 07 / 2018

	561332.06.04
	Indicative Testing Location – Central Pier
	01/ / 07 / 2018





4 [bookmark: _Toc520801508]Constraints on how the Contractor Provides the Works
4.1 [bookmark: _Toc507063983][bookmark: _Toc510095313][bookmark: _Toc520801509]General
4.1.1 The Contractor Provides the Works in such manner as to minimise the risk of damage or disturbance to or destruction of third party property.
4.1.2 The Contractor submits information detailing how the Contractor will provide the Works to the Employer prior to the works commencing. This information will include any lifting plans, risk assessments, method statements, the Contractor’s staff training information and any other relevant Health and Safety requirements.
4.2 [bookmark: _Toc507063984][bookmark: _Toc510095314][bookmark: _Toc520801510]Working hours & site specific constraints
4.2.1 The Contractor’s working hours for site works shall be Night time working. 	Comment by Biniaz, Afshin: 
4.2.2 The Contractor must satisfy himself that he understands site access requirements and restrictions requirements prior to submitting his tender. 
4.2.3 [bookmark: _GoBack]Traffic management will be provided in the form of 2 no. back to back lane 2 closures of the A1. The traffic management will extend to cover both structures.
4.3 [bookmark: _Toc493249534][bookmark: _Toc493249535][bookmark: _Toc445312022][bookmark: _Toc445312060][bookmark: _Toc493249536][bookmark: _Toc507063989][bookmark: _Toc510095315][bookmark: _Toc520801511]Health, Safety and Environment & Risk Management
Health and Safety requirements
4.3.1 The Contractor will be required to undertake the CDM duty holder role of principal contractor. The pre-construction information can be found in CDM PCI documents.
4.3.2 Before commencing the construction phase of the works, the Contractor confirms to the Employer that adequate welfare facilities are in place. Where the facilities detailed in section 6 are not deemed adequate, the Contractor provides all necessary facilities to Provide the Works and to comply with the minimum requirements set out in HSE guidance document L153
Environmental requirements
4.3.3 [bookmark: _Toc507063988]Please refer to the site information for details know environmental constraints close to the site. 
	Risk Management
4.3.4 The Contractor identifies, manages and mitigates risks in accordance with the principles of ISO31000.
4.3.5 The Contractor submits a risk register, which captures all risks associated with the delivery of the works including those identified by the Employer, with his tender and maintains it for the contract period. 
5 [bookmark: _Toc520801512]Requirements for the programme
5.1.1 The Contractor submits programme to the Employer with his tender. 
5.1.2 The Contractor Provides the Works taking into account the following programme constraints:
(i) the starting date and completion date and any post site works, reporting and review period
(ii) The services and other things provided by Employer (see Section 6)
5.1.3 The programme and be in the form of an activity and time related bar chart produced as a result of a critical path analysis.
5.1.4 The programme must be provided in a PDF or MS Project or MS Excel format and cover the full contract period including post site activities. All activities should be clearly defined and named and the following shall be shown on the programme:
(i) the starting date, completion date & Contractor’s planned completion 
(ii) for each activity, the proposed resources (plant & labour) expected to deliver each activity should be shown on the programme
(iii) review periods for any reporting requirements
(iv) key dates for co-ordination with Others
5.1.5 The Contractor updates the programme every week. The Contractor submits an updated programme to the Employer upon request.






6 [bookmark: _Toc520801513]Services and other things provided by the Employer
6.1.1 The Employer does not provide anything



7 [bookmark: _Toc520801514]Specification for the works
7.1 Testing Standards
7.1.1 The Contractor shall undertake the works in accordance with ‘BA35/90 Inspection and Repair of Highways Structures’ by a specialist testing firm approved by UKAS.
7.1.2 All holes made in concrete shall be reinstated using proprietary non-shrinking concrete repair mortar 
7.2 Testing Specifications
7.2.1 Detailed Visual and Delamination Testing
(4) A detailed visual and delamination survey of each test area shall be carried out on the areas directed by the Overseeing Organisation. The survey report and quantify the following:
(5) a. Spalling – extent to be defined and dimensioned
(6) b. Corrosion of steel or rust staining
(7) c. Exposed reinforcement
(8) d. Exposed inclusions in the concrete
(9) e. Honeycombing or grout loss
(10) f. Cracks or crazing
(11) g. Hollow surfaces and lamination
(12) h. Varying or abnormal colour or texture
(13) i. Existing remedial works
(14) j. External contamination and surface deposits
(15) k. Evidence of leaching
(16) l. Wet or damp surfaces (related to current weather condition and a source of water)
(17) m. Any other defects
The contractor shall show the extents of spalling and delamination within a hatching drawn accurate to scale. Where the spall or delamination terminates between two gridlines intersections dimension from the nearest gridline shall be shown on the drawing
Treatment of delaminated concrete during the survey
The contractor shall advise the overseeing Organisation representative on site of any delamination that is located over trafficked lanes at the time that they are detected. Subject to instructions from the Overseeing Organisation representative, the contractor shall be prepared to remove any delaminated concrete in site during the survey. The removal shall be undertaken to the extents agreed with the Overseeing Organisation representative on site.
Covermeter Survey
1. Covermeter survey shall be undertaken on the areas directed by the Overseeing Organisation Representative on site. The depth of cover afforded by the concrete will need to be measured using a suitable covermeter. Measurements should be taken on a grid system, compatible with the reinforcement arrangement. An average site accuracy of about ±15 per cent may be expected with a maximum error of ± 5mm. A check to confirm that the instrument has been properly calibrated should be carried out at a convenient location on the structure before any field measurements are taken. This may be done using the covermeter to record the cover and then breaking out the concrete at the same location to expose the reinforcement so that a physical measurement of the actual cover can be recorded. If breakout of concrete is required then this should be done at half-cell potential break out location
7.2.2 Half Cell Potential Testing
(18) Half-cell potential testing shall be under taken on the areas directed by the Overseeing Organisation Representative on site. The equipment shall be saturated copper sulphate or suitable equivalent placed on the concrete surface and connected with ASTM C879-09. Two readings are to be taken at each grid and the mean value shall be used.
(19) Where the readings differ by more than 20mV a third reading shall be taken and the mean of the two closest reading shall be used. Ambient conditions and concrete surface temperature shall be recorded together with the details of the type of half-cell and its most recent calibration check. Excavation to expose the reinforcement for electrical connection shall be made good 
(20) Where appropriate, as directed by the Overseeing Organisation Representative on site, permanent connections shall be made to the reinforcement to facilitate future monitoring of changers in potential.
(21) The results shall be presented as a grid of values marked on projected plans or elevation of the areas measured, at a scale of 1:50. Equipotential contours shall also be plotted with colour coding at a scale of 1:50 with an interval of 50mV. Colour block diagrams will not be an acceptable alternative to colour contours.
(22) Breakouts in the concrete made to facilitate connections to the reinforcement shall be reinstated using an approved proprietary polymer low shrinkage cementitious repair material. Preparation, placing and curing of the reinstatement shall be undertaken in accordance with the manufactures instructions of the product used.
(23) If readings at the edge of the test panel are found to be more negative than -250 mV the test panel shall be extended and additional testing carried out until test values consistently more positive than -250 mV are found.
7.2.3 Sampling Concrete for Chlorides by Percussive Drilling
(24) The location of holes shall be marked on the structure. Prior to drilling a covermeter shall be used to locate the position of reinforcement steel. Some adjustment of the location may be necessary to avoid damage to the reinforcement bars. Guidance on frequency and location of sampling is given in BRE Information Pater IP 21/86.
(25) The orientation of the drilling shall be perpendicular to the concrete surface. A masonry drill bit 20mm diameter with unworn fluted is to be used.
(26) The following procedure shall be adopted for collecting dust samples: Drill into concrete to a depth of 5mm. Blow out the duct from the hole using compressed air and also surface around and discard this surface sample, collect duct samples from the following depths as specified : 5mm – 25mm, 25mm – 50mm, 50mm – 75mm, 75mm – 100mm. 
Blow out the hole between each successive depth of sampling. Encourage the drilling duct to the surface by withdrawing the drill frequently. Collect the duct by brushing onto a piece of paper and funnel into sample bags, 10g minimal is required from each sample. The sample bags shall be clearly labelled with location, depth and structure or origin. The numbering sequence is to be agreed with the Overseeing Organisation Representative on site.
Drill holes shall be cleaned by blowing out with compressed air and reinstatement of holes shall be carried out with an approved proprietary polymer modified low shrinkage cementitious repair material.
7.2.4 Chloride Content Testing
(27) Chlorides content shall be determined in accordance with the method described in BS 1881 : Part 124 : 1988.
(28)  The results of chloride content testing shall be reported in terms of total percentage chloride content by weight of cement.
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