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Booklet 3 – Annex A – Structural Specification

Contract No: CT/COMM1/0111


PROVISION OF FABRICATED STEEL PORTAL FRAMES (AND ASSOCIATED SUPPORT)

FOR THE REMOTE RADAR HEAD ACCOMMODATION (RRHA) PROJECT

AT THE FALKLAND ISLANDS
STRUCTURAL SPECIFICATION
CONTENTS

G10
Structural Steel Framing 
G10 STRUCTURAL STEEL FRAMING

To be read with Preliminaries/ General Conditions.


GENERAL REQUIREMENTS/ INFORMATION
101
SCOPE OF WORK: Design of the connections and base plates, preparation of general arrangement drawings, coordination as necessary. The protective primer coatings specified also in this section.

102

DESIGN AND CO-ORDINATION: the steelwork Sub-Contractor (fabricator) must:
Obtain information from all relevant parties to enable co-ordination related to all building elements and carry out design and detailing of the work and provide complete production and erection information based on the information provided.

Request additional information and provide information as necessary in the time to meet the programme.

The Contractor must allow for interrogating drawings from the Architects, Building Services Engineers, other sub-contractors etc. Examples of when this may be required are when there is a lack of availability of information at the time of issue of Structural drawings. Setting out of the building should be clarified by the architect where required.
Allowance must be made within the programme for coordinating all available information and incorporating this information into the fabrication process.
Submit sufficient copies of the design/production information, including four copies to the Main Contractor for submission to the design team for comment.

The design team will inspect the design/production information, record his comments and return to the contractor.  The design team will require 14 days for such examination.

Make any necessary amendments.

If submitted information differs from the Tender documents/sub-contract documents applicable, each such difference must be the subject of request for substitution or variation.

Should any amendment be considered to involve a variation, notify the design team without delay and do not proceed until subsequently instructed.  Claims for the extra cost of such work, if made after it has been carried out, may not be allowed.

Submit sufficient copies of final version of the information, including 2 copies for the design team, to the Main Contractor for distribution to all affected parties.

Additional copies of drawings and calculations are to be supplied for submission for Local Authority approval and as required by the CDMC. Drawings must include full Tekla or other appropriate detailing packages output including 3D isometric views.

The Contractor shall be responsible for ensuring the accuracy of fabrication, erection and compliance with the requirements of the Contract notwithstanding any approvals granted or comments made by the design team.
110
DESIGN OF MAIN STEEL FRAME. 
Design concept: The main building structure is designed as a portal frame using portalised columns carrying forces arising from permanent and variable actions direct to the foundations.  Rafters will be designed to act with the columns as part of the portalised system.

Design parameters: Grade 8.8 bolts, minimum 2 bolts per connection. 
Fixings to foundations/ walls: Design and detail fixings to concrete as ETAG 001, Annex C.

Other requirements: 


- Steel to steel connections to be minimum 16mm diameter.



- Connections to foundations to be minimum 20mm diameter. 
115
DESIGN CONSTRAINTS – GENERAL
Members forming bracing systems or girders of lattice construction: Unless detailed or instructed otherwise, position so that their lines of action intersect at a point. 
Bolts: 


- Diameter (minimum): M16. 


- Number per connection (minimum): Two, unless otherwise indicated.  
Punching of bolt holes: Permitted other than in preloaded joints. 
Welds: At least 6 mm fillet. 
Other constraints: None.

123
DRAWINGS AND CALCULATIONS PREPARED BY CONTRACTOR
Information required: Structural steel frame drawings to allow review by architect and engineer, calculations for connections. 
General arrangement drawings: Submit before preparing calculations. Clearly identify:



- Individual steel members. 


- Conflicts with other work. 


- Proposed changes to contract drawings. 
Joint calculations: Submit before preparing fabrication drawings.
130
GENERAL STEEL SECTIONS AND PLATES FOR MAIN STRUCTURAL FRAME
Grade: S355JR Internal only, S355J2 for external use.
Source: Obtain steel from a source accredited to a national or internationally accepted quality standard. 
Other requirements: Steel to be galvanized to have a carbon equivalent value not exceeding 0.44. 

COLD FORMED MATERIALS
170
COLD-FORMED GALVANIZED STEEL PURLINS/SIDE RAILS
Manufacturer: Metsec or other approved. 
Material: Galvanized steel sheet.



- Thickness: As the selected design. 



- Designation: As the selected design. 


FABRICATION
180
NOTIFICATION OF COMMENCEMENT
Notice: Give notice before fabrication is due to start. 


- Period of notice (minimum): Five working days. 
190
MARKING
Identifying and recording materials and components: Submit details of proposed methods. 
Location of marks: 


- Generally: Visible for checking after erection. 



- Weathering steel: On surfaces not exposed to open view in the completed work. 
Steel to be blast cleaned, pickled, metal sprayed or galvanized: Marked so that subsequent treatment cannot obliterate the marking. 

195
HARD STAMPING
Usage: Not permitted except as indicated on drawings. 

210
END CONNECTIONS
Angle cleats: Project 10mm beyond ends of simply supported members.

220
ACCESS/ VENTILATION HOLES IN BASE PLATES
Base plates larger than 1 m²: Make 25 mm diameter holes as necessary for pressure grouting, escape of entrapped air or direct compaction of filling/ bedding material. 
225
STEELWORK TO BE GALVANIZED
Cutting, drilling and shop welding: Complete before galvanizing. 
Vent and drain holes: Provide as necessary. 


- Locations: Submit proposals. 



- Sealing: required on exposed steelwork, submit proposals.

WELDING
255
SITE WELDING
Usage: Permitted only where indicated on drawings. 
Working conditions: Suitable and safe. Do not weld when surfaces are wet or when ambient temperature is below 0°C. 
270
ADDITIONAL WELDS
Welds (including tack welds) not indicated on drawings: Not permitted without approval. 

BOLT ASSEMBLIES
302
NON-PRELOADED BOLT ASSEMBLIES
Designation: Black bolts to BS 4190, grade 8.8 . 


- Threading: To suit design criteria. 
Nuts and washers: To suit grade of bolt, as NSSS, clause 2.3. 
Coating applied by manufacturer: Galvanised for internal bolts under torsion otherwise zinc plated, sheradized for external bolts. 
Other requirements: None. 
370
GALVANIZED COATING TO BOLT ASSEMBLIES
Standard: To BS 7371-6. 
Galvanizing: Applied by fastener manufacturer. Passivated and lubricated if no additional coatings are specified. Nuts tapped after galvanizing. 
Use/location: To all internal bolts where connection design requires torsional resistance. 
375
SHERARDIZED COATING TO BOLT ASSEMBLIES
Standard: To BS 7371-8. 


- Class: S1. 
Sherardizing:  Applied by fastener manufacturer and passivated. 
Post treatment: Zinc phosphated (passivated). 
Use/location: To external steelwork. 
380
ZINC PLATED FINISH TO BOLT ASSEMBLIES
Standard: To BS EN ISO 4042. 


- Designation: A 7L. 
Zinc plating: Applied by fastener manufacturer. Clear passivated if no additional coatings are specified. Nuts tapped after plating. 
Use/ location: To all internal bolts not subject to torsion.


ERECTION
405
OUTLINE METHOD OF ERECTION
Erect structural steel frame from braced bay using temporary bracing as necessary to ensure short term stability.  Additional notes are contained on the drawings where specific issues regarding erection sequence or temporary stability have been identified by the designer. Erection sequence to be agreed with Engineer and Main Contractor beforehand. 
410
PRE-ERECTION CHECKS
Scope: At least 7 days before proposed erection start date, check the following: 
- Foundations and other structures to which steelwork will be attached: Accuracy of setting out. 
- Holding down bolts: Position, protruding length, slackness and condition. 
- Inaccuracies and defects: Report without delay. 
- Permission to commence erection: Obtain. 
425
MODIFICATIONS
Steelwork: Do not modify without approval. 
Temporary fabrication/ erection attachments: May remain when they will not interfere with subsequent work, and will be completely hidden by finishes; otherwise, remove
432
TEMPORARY SUPPORT
Permanent bracing system: 


- Vertical: Steel wall bracing as detailed. 



- Horizontal: Roof bracing. 
Temporary bracing/ restraints: Provide as necessary until permanent bracing system is complete and sufficiently mature to carry loads and all connections have been made to the permanent system. 
Elements to be supported: Columns. 
Forces and moments in temporary supports: make an independent assessment. 
440
COLUMN BASES
Levels: Adjust using steel shims or folding wedges no larger than necessary. 
Location of shims/ wedges: Position symmetrically around perimeter of base plate. Do not use a single central pack. 
Give notice: If space beneath any column base is outside specified limits for bedding thickness. 
Accuracy of erection: Check, and correct errors before filling and bedding beneath bases and carrying out other adjacent work. 
441
MORTAR FILLING/ BEDDING OF COLUMN BASES
Bedding thickness range: 25-40mm. 
Bolt pockets: Completely filled with neat cement slurry. 
Spaces beneath base plates: Completely filled as follows: 
- Spaces 0-25 mm deep: Obtain instructions. 

- Spaces 25-50 mm deep: 1:1 cement: sand mortar, just fluid enough to pour. Tamped well as filling proceeds. Provide temporary shuttering as necessary. 

- Spaces 50-80 mm deep: 1:2 cement: sand mortar, just damp, tamped well against properly fixed supports as filling proceeds. 
Cement: Portland cement BS EN 197-1 - CEM I 42.5 or 52.5. 
Sand: To BS EN 12620, grade 0/4 or 0/2 (MP). 
Additives: not required.

TESTING
475
PRODUCTS
Steel: Submit test certificates. 

PROTECTIVE COATINGS
523A
COMPATIBILITY OF SHOP PRIMER WITH SITE APPLIED INTUMESCENT COATING
Intumescent coating: Locations to architects specification, steel fabricator to select shop primer which is compatible with intumescent coating. 
Primer: Compatible with coating under general and fire conditions. 
Manufacturer's recommendations and test evidence: Submit before priming. Include fire test data to BS 476-20 and -21, or BS EN 1363-1 and BS EN 1365-2, -3, and/or -4 as appropriate. 
535
INSPECTION OF COATING WORK
Work in progress: Permit coating manufacturer to inspect and take samples of products. 
Notice: Give notice of dates for: 


- Start of surface preparation and coating. 



- Coated members or components leaving the works. 



- Period of notice (minimum): 5 working days. 
550
POST-GALVANIZING INSPECTION
Inspector: Submit, on request, evidence of training and competence in visual inspection for liquid metal assisted cracking. 
Components for which visual inspection is not required (procedure PGI-0): Not applicable. 
Components requiring additional inspection: 


- Procedure PGI-2A: None. 



- Procedure PGI-2B: None. 
Timing: Before erection of steelwork or application of other coatings. 
Action in event of non compliance: 
- Submit: Full records of all post-galvanising inspections, drawing attention to any erected components that are required to be quarantined. 
- Procedure PGI-3: Carry out on all quarantined components, and submit report. 

- Sites of suspected defects: Remove zinc coating by grinding back to bright metal for a distance of not less than 50 mm around each defect and from a similar area on opposite face of member and inspect. 
- Remedial actions: Submit proposals. 

PROTECTIVE COATING SYSTEMS
620
GALVANIZING TO BLAST CLEANED STEEL
Use/ location: To externally exposed steelwork where not visible to public, locations to be agreed. 
Preparation: Blast cleaning to BS EN ISO 8501-1, preparation grade Sa2½ using chilled angular iron grit grade G24 to give a coarse surface profile, followed by chemical cleaning. 
Galvanizing: To BS EN ISO 1461. 
- Minimum mean coating thickness: 140 micrometres.
638
SHOP PRIMING FOR MAIN STEEL FRAME
Use/ location: All internal steelwork without galvanised coating and not to receive decorative finish coat. 
Shop preparation: 
- Generally: Blast cleaning to BS EN ISO 8501-1, preparation grade SA 2 1/2. 
- Welds/ edges/ areas with surface imperfections: To BS EN ISO 8501-3, preparation grade P1. 
Primer: High Build Zinc Phosphate primer (see also clause G10/523A). 
- Manufacturer: Fabricator to select. 

- Product reference: fabricator to select. 

- Dry film thickness: 75 microns. 
Special requirements: None. 
660A
SHOP PLUS SITE PAINTING WITHHIGH BUILD ZINC PHOSPHATE PRIMER, HIGH BUILD MICACEOUS IRON OXIDE BASE COAT AND DECORATIVE FINISH COAT
Use/ location: To all exposed steelwork visible to general public and site operatives, locations to be agreed. 
Paint manufacturer: fabricator to propose manufacturer. 
Shop preparation: 
- Generally: Blast Clean to BS EN ISO 8501-1, preparation grade Blast clean to SA 2 1/2 BS EN ISO 8501-1. 

- Welds/ edges/ areas with surface imperfections: To BS EN ISO 8501-3, preparation grade P1. 
Shop primer: High build zinc phosphate primer. 


- Dry film thickness: 75 microns. 
Shop high build coat: High build epoxy micaceous iron oxide. 


- Dry film thickness: 100 microns. 
Site top coat: decorative finish coat (to be compatible with basecoat. 


- Dry film thickness: 75 microns. 



- Colour: To be advised by architect. 
Special requirements: shop applied MIO basecoat to be touched up on site prior to application of decorative top coat. 

PREPARATION FOR PAINTING
710
OFFSITE PREPARATION AND PAINTING
Working area: Covered and properly lit, heated and ventilated. 
Sequence of working: Select from the following and submit proposals: 


- Fabricate, blast clean, prime. 



- Blast clean, fabricate, remove flash rust with a light overall sweep blast, prime. 



- Blast clean, apply weldable prefabrication primer, fabricate, prime. 
Prefabrication primer (option 3): Type recommended by manufacturer of post fabrication primer. 
- Thickness of post fabrication primer coat: May be reduced if and as recommended by manufacturer. 
Surfaces inaccessible after assembly: Apply full treatment and coating system including, if necessary, local application of site coatings. 
725
MANUAL CLEANING OF NEW STEELWORK
Preparation: Remove fins, burrs, sharp edges, weld spatter, loose rust and loose scale. 
Surface finish: Clean but unpolished to BS EN ISO 8501-1, grade St 2. 
Finishing: Thoroughly degrease and clean down. Remove any consequent rusting back to grade St 2.  Prime without delay.
730
PREPARATION FOR SITE WELDING OF SHOP PAINTED STEELWORK
Method: Select from the following: 
- Mask weld areas immediately after blast cleaning and before coating steelwork. If paint system comprises more than one coat, step each coat 30 mm back from edge of preceding coat and away from masked areas. Remove masking immediately before welding. 

- Prepare and paint steelwork including weld areas. Grind off to bare steel around each weld area immediately before welding. 
735
TREATMENT OF SITE WELDED JOINTS IN PAINTED STEELWORK
Preparation: After welding, and without delay, remove scale and weld spatter from weld areas. Remove traces of rust. Wash with clean water and allow to dry. Prime without delay. 
Protective/ Decorative coatings: Apply to weld areas to match surrounding painted areas. 
736
TREATMENT OF SITE WELDED JOINTS IN GALVANIZED STEELWORK
Preparation: After welding, and without delay, remove scale and weld spatter from weld areas. Remove traces of rust. Wash with clean water and allow to dry. 
Coating: Reinstate using one of the methods given in BS EN ISO 1461, clause 6.3. 
740
BOLTED JOINTS (OTHER THAN FRICTION GRIP JOINTS)
Steelwork to be shop painted: Apply full shop specification to joint faces. 
Steelwork to be erected with mill finish then site painted: Before erection, prepare and prime joint faces and allow to dry. 
Bolted joints in externally exposed steelwork: 
- Immediately before assembling, apply a further coat of primer and bring surfaces together while still wet. 

- After assembling and before applying site coatings, seal crevices to bolts and joint perimeters with a compatible sealant. 
755
UNCOATED FASTENERS
Treatment: After steelwork erection and before applying site coatings, thoroughly degrease and clean. Without delay, coat to match adjacent shop painted areas. 
760
GALVANIZED FASTENERS
Treatment: After steelwork erection and before applying site coatings, thoroughly degrease and clean. Etch prime. 
765
SITE PREPARATION OF SHOP PAINTED STEELWORK
Preparation: Touch in shop coats, as necessary, and allow to dry. Before applying site coats (where specified), abrade surfaces or wash down or both, as recommended by paint manufacturer. 

PAINTING
810
ENVIRONMENTAL CONDITIONS
General requirements prior to starting coating work: 
- Surfaces: Unaffected by moisture or frost. 

- Steel temperature: At least 3°C above dew point, with conditions stable or improving, and not high enough to cause blistering or wrinkling of the coating. 

- Relative humidity: Below 85%.
815
COATINGS
Surfaces to be coated: Clean, dust free and suitably dry. Previous coats to be adequately cured. 
Multiple coats of same material: Use different tints to assist checking of complete coverage. 
Penultimate coat: Colour recommended by paint manufacturer to suit top coat colour. 
Finish required: Smooth and even, of uniform thickness and colour, free from defects. 
820
FILM THICKNESS
Wet film thickness: During application, check thickness of each coat with a wheel or comb gauge used in accordance with BS EN ISO 2808. 
Accumulated dry film thickness: After each coat has dried, check total accumulated film thickness. 
- Method: Magnetic or electromagnetic meter. 

- Number and position of measurements: As directed. 

- Validation: Measurements to be independently witnessed. 

- Meter calibration: Check against standard shims and recalibrate regularly against a smooth steel reference plate. 
Average dry film thickness: 
- At least specified thickness over any square metre. 

- No reading to be less than 75% of specified thickness. 
Top coat dry film thickness: Sufficient to give an even, solid, opaque appearance. 
825
STRIPE COAT
External angles, nuts, bolt heads, rough weld seams, and areas difficult to coat: Apply an additional stripe coat of primer.
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