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A MODEL FOR EXECUTION SPECIFICATION OF STEEL STRUCTURES
0
Introduction
This document provides a model for execution specification of steel structures. This model has been prepared in a comprehensive and has been prepared in a typical boiler plant.
The tables of clauses 5-12 in this model have been prepared in accordance with standard EN 1090-2 and its Annexes A.1, A.2 and F and in the tables of clauses 5-12 are also discussed such things that are out of the question in this boiler plant. This has been done to make this model easier to use in other projects, so that unnecessary items can in practical project remove.
In the case of a small steel structure projects or for example in the delivery of steel beams to otherwise concrete frame building, the execution specification of steel structures may be more limited, however, so that the execution specification of steel structures covers all the standard EN 1090-2 items. Also it is easier to prepare the execution specification of steel structures based on a comprehensive model.

Issues related to the manufacturing of steel structures are shown in clauses 6 and 7.
Issues related to the erection of steel structures are shown in clauses 8 and 9.
In clauses 10-12 and Annex F are both manufacturing and erection requirements for surface treatment, tolerances, inspections and corrosion protection.
1
The construction project
1.1
The description of the construction project
The construction project is Thermal Energy Corporation's new biomass power plant boiler building. The construction project is located in the Energy Park, about 2 km from the city center. The new power plant will produce district heat to the city and electricity to the national network.
1.2
The crop of execution specification of steel structures and of related steel structure delivery
This execution specification of steel structures is for the design, manufacturing, erection and inspection of the steel structures of the boiler building. The floor area of the boiler building is ​​30 m * 53 m and its height is 32 - 56 m. The stiffening system of the boiler building is framed from load-bearing steel columns, three horizontal braced main platforms and vertical braced outer wall lines. To the frame of the boiler building is connected the main stair and elevator tower, escape stair tower and fuel silos support structures. In addition, there are steel structures of fly ash silo support structures.
The steel structure delivery of the boiler building is supplied with all steel structures mentioned in steel structure drawings and in inquiry documents. These steel structures are the following structures: 
· The load-bearing steel frame (columns, beams, bracings) 
· Platforms, stairs, railings, gratings, tear plates and ladders in accordance with the scope of delivery 
· All steel structures of main stair and lift tower 
· All steel structures of escape stair tower 
· Support structures of fuel and fly ash silos 
· Foundation bolts
· Cladding structures: roof and wall structures including doors and windows.

1.2.1
The specification of frame structures
Columns and beams are hot-rolled or welded sections. Vertical wall bracings and horizontal platform bracings are I- or tube sections. 

Connections made ​​at site are bolted connections. Only in exceptional cases where the bolt connection is not possible, it is used welded connections.

1.2.2
Maintenance platforms and railings
The grating platforms shown on the drawings are made of hot dip galvanized gratings (21*75/30*2) and fixed to the steel beams with galvanized, self-tapping screws M8 and fairy-tale Act 'fasteners at least each corner​​. The overlapping of two gratings is prevented by welding to the other end of the grating flat bar. 
The painted 3 mm tear sheet on the grating or painted 6 mm tear sheet on the beams are used in the special areas determined on the drawings.
To the needed places on the maintenance platforms are erected the standard colors painted railings with welded kick plates. If the railing is not required, then the hot-dip galvanized kick plate is fixed to the grating. Outside are used hot-dip galvanized railings. The locations of handrails/kick plates are presented on platform drawings.
1.2.3
Stairs and ladders
The delivery includes steel structures of main and escape stair towers as follows: 

· Main stair/elevator tower from the ground level to the roof, galvanized, anti-slip edges equipped stair treads, tread width 1200 mm. The depth of resting levels for stretcher transporting must be at least 1400 mm

· Escape stair tower from the ground level to the roof, galvanized, anti-slip edges equipped stair treads, tread width 900 mm
· Inside the boiler building, one 900 mm wide staircase for service

· In addition some separate stairs for platforms, which do not have access from main or service platforms.

To the rarely used service platforms the passage is organized by ladders.
Stairs and ladders are shown on their own separate stair drawings or platform drawings.
1.2.4
Cladding structures
1.2.4.1
Wall structures
The exterior and interior walls of the boiler building and stair towers are insulated steel wool sandwich panels as follows:

The exterior walls of the boiler building and stair towers: 

· Steel wool sandwich panel 150 mm

· External coating PVDF and internal coating PE
· The delivery limit is the top level of the concrete plinth elements
· Fastens and connections according to suppliers instructions
· Scope of delivery and colors according to architectural drawings.

Interior walls:

· Steel wool sandwich panel 100 mm

· Coating PE on both sides
· The delivery limit is the top level of the concrete plinth elements 
· Fastens and connections according to suppliers instructions
· Scope of delivery and colors according to architectural drawings.
Wall panels are fixed to the steel columns with stainless steel screws. All lista are fixed with stainless steel screws. The number of fasteners and more accurate type is presented in execution drawings of cladding structures.
1.2.4.2
Roof structures
The thermal insulated and water-proof roofs are built directly on the roof beams and they are equipped with an inner water removal system using stainless steel and heated 100 mm roof drains. Rain water drainage pipes are also stainless steel pipes.
The eaves of the boiler building are high (at least 1100 mm) acting as roof rails. In stair towers there are no high eaves acting as roof rails. On the roof of the boiler building will be built pressure impregnated 800 mm wide passages for maintenance items.

The boiler building and stair towers roof structure from the outside, including: 

· Roof slope1:40, roof valleys 1:40 
· Modified bitumen rug
· Modified bitumen mat, mechanical fastening
· Hard roof insulate board + base roof insulate board + hard roof insulate board, joint thickness at least 120 mm
· A vapor barrier, water vapor resistance of at least 2500 (m²sPa/kg) *109 
· Supporting galvanized corrugated sheet structure in accordance with the structural drawings, sheet metal lower surface PE coating.
Eave lists are 0.7 mm PVDF-coated metal sheets, fixing with stainless steel screws.
1.2.4.3
Doors and windows
Doors and windows according to architect´s door and window specification.

1.3
Project partners and contacts
	Name of the project
	Energy Park power plant, boiler building

	Address of the site
	Bioenergystreet 1


	Final customer
	Name:

Address:

	Project manager of final customer
	Name:

Address: 
Email:

	Boiler supplier (Steel structure buyer)
	Name:

Address:

	Project manager of boiler supplier
	Name:

Address: 

Email:


	Responsible company for design of steel structures 
	Name:

Address:

	Principal steel structure designer
	Name:

Address: 

Email:


	Data of the design phase updated on:
 




The table below will be accomplished after the selection of steel structure supplier. In addition, this execution specification shall be updated as agreed with the client and the steel structure supplier.
	Manufacturer of steel structures (supplier)
	Name:

Address:

	Project manager
	Name:

Address: 

Email:

	Foreman of the steel structure plant
	Name:

Address: 

Email:


	Erection company 
	Name:

Address:

	Site erection manager
	Name:

Address: 

Email:

	Site foreman of the erection of steel structures
	Name:

Address: 

Email:

	Data of the production phase updated on: 


1.4
Instructions and standards
The fabrication, assembly, erection and inspection of steel structures shall be made to meet the requirements and standards mentioned in this execution specification of steel structures.
Building works will follow the existing EU's laws, regulations and standards, as well as the authorities' guidelines and regulations so far as they relate to site arrangements, safety and building.
Drawings and execution specification of steel structures complement each other and form a whole. If there are any conflicts, the client together with the principal steel structure designer defines what guide will be followed to. 
1.5
The eligibility of the  structure or the construction product 
Steel structure supplier shall ensure that the boiler building and its components has been designed, manufactured, erected and inspected according to the laws that are valid at the time of the contract.
The products which are used must follow the standard EN 1090-2 and its reference standards. If you use other products they must be listed separately in the execution specification of steel structures and provides the necessary features.
1.6
Supplier's quality management system and quality controllers
If the product is not CE-marked or if the product has no product approval from the national authority, the quality control of supplier`s manufacturing will be agreed on the project.
The supplier shall appoint a Quality Manager for the project, who has adequate qualification and who is independent of the production unit.
1.7
Sub-suppliers
All sub-suppliers shall be listed and list submitted for approval to the client. The supplier is responsible for forwarding all technical requirements and specifications to his sub-suppliers.
1.8
Treatment of deviations and changes
The supplier shall prepare a written Nonconformity Report (NCR) concerning all defects, nonconformities and/or deficient information in the client's documents, material delivered by client or in product itself. NCR shall be prepared immediately after finding of nonconformity. Deviations will be reported in writing by using the supplier`s own or client`s deviation report. 
Materials or products, that have been observed deviations, must not be used prior to their approval.
Any changes that involve a cost to the client require a written modification report and approval by the client.
1.9
Occupational Safety and Health Requirements
The supplier shall comply valid safety and environmental protection laws and regulations. In addition, the supplier shall take into account the possible additional requirements of the above-mentioned issues given by the client. If the client requires a change, then it must be stated in the tender documents.
Contractor shall appoint a main supervisor for the power plant project. The main supervisor shall make the safety documents for the construction works. Steel structure supplier shall complete the documents for those parts which belong to his work.
The contractor`s designated safety coordinator is responsible to coordinate for the entire construction project preparation, design and execution phases of the health and safety.
2
Documents to be submitted to the Client
2.1 
Tender phase documents
The Supplier shall provide the client the following documents attached to the tender:
· Factory Production Certificate according to EN 1090-1 drawn up by the Notified

Body
· Project organization chart
· List of sub-suppliers.
2.2 
Documents for authorities
The supplier must give to the client the following valid certificates of competence from those persons, who are responsible for the execution:

· Steel structure plant foreman: A or AA class qualification or suppliers right to use CE marking
· The erection foreman of steel structures: A or AA class qualification.
The person in charge has to work in the place, where the work is performed.
2.3 
Documents to be delivered before the commencement of the production
The supplier must submit the following documents to the client for review three weeks before the commencement of the production:

· Quality Plan
· Welding Plan
· Inspection Plan.
2.4 
Documents to be delivered before the erection
The supplier must submit the following documents to the client before the erection starts:

· Erection Plan.
2.5 
Documents to be delivered before the review or delivery
The supplier must submit the following documents to the client before the review or delivery:

· Inspection reports of bolt connections
· Control measurement records of the steel frame
· Authentication report that the steel structure has been erected according to the execution drawings. This will be done by the principal steel structure designer.
3 
Basic data on designing and erection of steel structures
3.1
Basic data on designing of steel structures
Steel structures are designed by the engineering office X.X and the principal steel structure designer is Y.Y. The principal designer is required to AA class qualification. The principal designer is responsible for the design of steel structures as a whole and the compatibility of the layout plans and other special plans, as well as the fact that the plans are in compliance with applicable laws, regulations, rules, guidelines and standards, taking into account the standards of the National Annexes.

The design of steel structures in this project includes the following items:

· Documents for tender calculation
· Strength calculations of steel structures
· Erection drawings
· Platform drawings where has been shown the grating areas for grating supplier`s detail design as well as the locations of railings and kickplates
· Assembly and single part drawings. Stairs and stair handrails will be done assembly and single part drawings, but from platform handrails only type drawings and the quantities of them
· Bills of quantities for tender
· Execution specification of steel structures and updating of it
· Needed lists
· The inspection of grating supplier´s grating drawings

· The inspection and approval of erection plan
· As-built drawings.
Steel structure supplier can propose before the detail design starts alternative materials or erection details to principal steel structure designer for approval.
Changes made at site to supporting structures will be entered to final plans (as-built drawings). The steel structure designer is responsible for completing the plans on behalf of the client and at the expense of client.
The designing of steel structures are in accordance with the provisions of Eurocode and Eurocodes National Annexes. The walkways, stairs and railings are designed according to standard EN ISO 14122: Safety of machinery in accordance with the official regulations taking into account the minimum load and the client´s additional requirements.
The description of frame systems, used designing loads (characteristic loads), allowable deflections and used strength calculation program are shown in the design criteria, which is part of the strength calculation report.
The boiler building's steel frame is painted steel without fire protection.
If the project requires structural steel fire protection, the fire protection requirements can be presented as follows:

· Fire protection products used for steel structure fire protection must have a valid product approval and quality control, taking into account the requirements of government regulations. The compatibility of product approval for fire technical design quidelines must ensure from the structural designer.
· In the plans mentioned products can be replaced by any other product, which has an equivalent fire-resistance and other required properties. If the product has no product approval, will the fire protection supplier obtain the necessary approvals from authorities and structural designer at his own expense. In addition, the approval of selected alternative product to sit for the specific purpose as necessary hardness, appearance, etc. regarding the client's judgment.
· In the protection work will comply the fire protection material´s product approval´s working procedures and quality control. 
· Unless otherwise specified in the plans, the choice of the thickness of fire protection material will define the fire protection supplier based on the structural engineer´s report of dominant temperature and fire resistance class. The section factor is generally determined by the fire protection supplier based on construction drawings. The plan has to be approved by the structural designer before the execution of fire protection.
· In the fire protection coated structures the ground and surface coating products must be admitted to the fire protection coating system. In particular, the protection of fire resistance coating structures need to pay attention if the fire protection coating is carried out in the factory. The wetting of the fire retardant paint shall be prevented, when using the fire protection paints meant to be used in dry interior spaces. 

· The fire protection shall be carried out before the installations, which hinder the protection work.
3.2
Basic data for erection of steel structures
The boiler building's steel frame is a column-beam-construction, where the vertical stiffening is taken care of diagonal bracings, which are erected to exterior wall lines. Horizontal bracing has been treated with platforms on levels +13.000, +26.000, +39.000 and boiler beam level by diagonal bracings and platform beams which form stiffening truss structures. Column connections are always about one meter above the stiffening level and so the building will consist from four erection sections. Each erection section has 2-3 levels. The boiler is hung from the boiler beams, which transfer the boiler load to the boiler box columns.
For the stability of the steel frame the main structures are main columns, wall bracings and stiffening platforms.

The frame can be erected roughly described as follows (preliminary designation, the actual erection plan will be done by erection contractor):

· The washers of the lower nut´s foundation bolts shall be leveled horizontally at the right elevation
· After that the top nuts and washers of the foundation bolts can be tightened. The columns will stand on the foundation bolts and they don´t need any temporary supports.  
· Wall bracings and the members of first stiffening platform (primary beams and horizontal bracings) will be erected to their places and bolts will be tightened (snug-tight).   
· After this, the steel structures of the first erection section will be control measured and the results will be compared to the required tolerances. If erection tolerances are within the allowable values​​, the erection can be continued, if so desired, even if the secondary structure is not erected (this is only for the point of view of frame stability).

· Before the casting of concrete platforms, erection of shell slabs and / or hollow core slabs, the castings under the base plates shall be done and its required strength reached (at least C50/60, the required strength during the erection time shall be at least 70% of it), as well as the frame shall be control measured and bolt assemblies final tightened in every erection section. In this project, there are no concrete platforms, so the previous text is only as a model for cases where there are concrete platforms.

· The equipment installations may not be made before the castings of column´s base plates has been made in accordance with the preceding paragraph 
· Before to start the erection of next erection section, the control measurements of previous erection sections has to be done (tolerance requirements filled) and bolt assemblies of the main frame shall be finally tightened.
There are no need for special erection supports in this project and all structures can be erected in accordance with the instructions mentioned above.
4 
Execution classes for manufacturing and Constructor's documentation
4.1 
Execution classes for manufacturing
4.1.1 
General
On the execution of steel structures shall be used the products which are conformity marked according to EN 1090-1 or steel structures designed according to EN 1993 or EN 1994, whose manufacturing and assemblies shall comply with requirements and specifications given in EN 1090-2 and its reference standards.

Specification classes for execution are presented in following clauses and design documents.

4.1.2 
Execution classes
Execution class for load-bearing steel structures is EXC 2, excluding beams and columns bearing boiler loads which belong to execution class EXC3. Execution class for railings is EXC1.

Determination of execution classes:

	Structure
	Consequence class 
	Service    category
	Production  category
	Execution    class

	Beams and columns bearing boiler loads
	CC3
	SC1
	PC2
	EXC3

	Other load bearing steel structures
	CC2
	SC1
	PC2
	EXC2

	Railings and kickplates
	CC1
	SC1
	PC1
	EXC1


Note: The selection of the execution class has been moved into the normative Annex C of the standard EN 1993-1-1 by the decision of CEN in the year 2014. Annex C also includes national determined parameters. The Finnish Constructional Steelwork Association (FCSA, TRY) has made 6/2014 a proposition to Ministry of the Environment (YM) concerning the content of the national annex. When the above-mentioned national annex comes into the force, that should be followed instead of SFS-EN 1090-2.

4.1.3 
Preparation grades
Preparation grade for all steel structures is P2 according to EN ISO 8501.

4.1.4 
Geometrical tolerances
Tolerance requirements are specified in Clause 11 of this execution specification.
Functional tolerance class for all steel structures is class 1, except for beams and columns bearing boiler loads, which requirement tolerance class is 2.

4.2 
Constructor's documentation
4.2.1 
Quality documentation
The following items shall be documented for EXC2, EXC3:

a. Organization chart and managerial staff responsible of execution
b. The procedures, methods and work instructions to be applied
c. An inspection plan specific to the works
d. A procedure for handling changes and modifications
e. A procedure for handling of nonconformities
f. Requests for concessions and quality disputes specified hold-points or requirement to witness inspections or tests, and any consequent access requirements.

4.2.2 
Quality plan
Constructor shall make a quality plan for execution of the works, it shall include:

a. A general management document which shall address the following points:

1) review of specification requirements against process capabilities

2) the allocation of tasks and authority during the various phases of the project

3) principles and organization arrangements for inspection including allocation of responsibilities for each inspection task.

b. Quality documentation prior to execution. The documents shall be produced before execution of the construction step to which they relate.
c. Execution records which are actual records of inspections and checks carried out, or demonstrate qualification or certification of implemented resources. Execution records related to specified hold-points shall be produced before the hold-point is released.
Annex C of EN 1090-2 gives a check-list for the content of a quality plan recommended for the execution of structural steelwork with reference to the general guidelines in ISO 10005.
4.2.3 
Safety of the erection works
Method statements giving detailed work instructions shall comply with the technical requirements relating to the safety of the erection works as given in 9.2 and 9.3 of EN 1090-2.

Steel structures erector will draw up before starting the erection the following documents and submit them to the client:
a. Site plan
b. Erection plan
c. To complete the Safety and Health Document (see Clause 1.9)
4.2.3 
Execution documentation
Sufficient documentation shall be prepared during execution and as a record of the as-built structure to demonstrate that the works have been carried out according to the execution specification.

5 
Constituent products
Clauses 5 – 12 shall be read together with EN 1090-2 and it´s annexes. The numbering of clauses is based on that standard.

	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	5.1


	


	General
	Constituent products to be used for the exe-cution shall be selected from the relevant Eu-ropean Standards.

Constituent products without CE marking:
· Material tests shall be required
· Delivery condition shall be according to EN 10021

Constituent products to be used shall be accepted by the Client beforehand.

	5.2
	
	Inspection documents
Traceability
	Inspection documents for metallic products to be used shall be according to Table 1 of EN 1090-2 and EN 10204.

For EXC3, constituent products shall be

traceable at all stages from receipt to hand over after incorporation in the works. Material traceability shall be based on the documents.

	5.3
	
	Structural steel products
	

	5.3.1
	
	General
	Structural steel products shall conform to tables 2, 3 and 4 of EN 1090-2.

	5.3.1
	A.2
	If structural steel products other than those listed in Tables 2, 3 and 4 are to be used
	Steels according to standards above can be replaced with an equivalent or better-quality steel complying with some other standard provided its strength is at least the same. Change of the steel grade requires the Client´s written approval.

	5.3.2
	
	Thickness tolerances
	Thickness tolerance is class A for structural and stainless steel products according to EN 10029.

	5.3.3
	
	Surface conditions
	For carbon steels, surface condition requirements are as follows:
· Class A2 for plates and wide flats in accordance with the requirements of EN 10163-2.
· Class C1 for sections in accordance with the requirements of EN 10163-3.
Special restrictions on either surface imperfections or repair of surface defects by grinding in accordance with EN 10163.

	5.3.4
	
	Additional requirements
	Areas in all execution classes where internal discontinuity quality class S1 of EN 10160 is required are specified on the drawings.     Inspection shall be complied by ultrasonic.

	5.3.4
	A1
	Additional requirement for special properties
	The baseplate of a column with thickness is equal or more than 60mm, shall be either quality class Z25 or the perpendicular fracture of the baseplate of column shall be inspected by using ultrasonic inspection after welding.

	5.4
	
	Steel castings
	There are no steel castings in this project.

	5.5
	
	Welding consumables
	All welding consumables shall conform to the requirements to EN 13479 and the appropriate product standard as listed in Table 5 of EN 1090-2.

	5.6
	
	Mechanical fasteners
	

	5.6.1
	
	General
	Hot dip galvanized coatings of fasteners shall conform to EN ISO 10684.

Coating of grating fasteners and coating of

chemical anchors shall be specified according to Manufacturer’s own standards.

	5.6.3
	
	Structural bolting assemblies for non preloaded applications
	Bolting assemblies shall be according to EN ISO 15048-1 and as listed below:
                               Full thread    Partial thread
Bolt assembly:       EN ISO 4017    EN ISO 4014
Screws:                     EN ISO 4017    EN ISO 4014
Nuts:                      EN ISO 4032    EN ISO 4032

Washers:               EN ISO 7091    EN ISO 7091

Strength:                      8.8                 8.8

Use Area:                Ø≤20 mm      Ø >20 mm


	5.6.4
	
	Structural bolting assemblies for preloading
	There are no friction connections in this project.

	5.6.5
	
	Direct tension indicators
	There are no direct tension indicators in this project.

	5.6.6
	
	Weather resistant assemblies
	There are no weather resistant assemblies in this project.

	5.6.7
	
	Foundation bolts
	Foundation bolts and fastening elements are standard parts with the CE marking.
The erection of foundation bolts and fastening elements belongs to the contract of concrete structures.

	5.6.7
	A.2
	If reinforcing steels may be used for foundation bolts together with the steel grade
	Yes, if they have CE marking.

	5.6.8
	
	Locking devices
	Locking devices shall conform to Clause 5.6.8 of EN 1090-2 or securing of the bolts in all bolted connections shall be done by

breaking the threads immediately behind the nuts.

	5.6.9
	
	Washers
	

	5.6.9.1
	
	Plain washers
	Washers from EN ISO 7089, EN ISO 7090, EN ISO 7091, EN ISO 7092, EN ISO 7093 or EN ISO 7094 may be used for carbon steels. 

Hardness of the washers shall be in accordance with the requirements of EN 15048-1.

	5.6.9.2
	
	Taper washers
	There are no taper washers in this project.

	5.6.10
	
	Hot rivets
	There are no hot rivets in this project.

	5.6.11
	
	Fasteners for thin gauge components
	Fasteners for thin gauge components have been shown on the drawings.

	5.6.11
	A.1
	Mechanical fastener type for use in stressed skin applications
	Thin gauge components (corrugated metal sheets) don´t act as in stressed skin applications. 

	5.6.12
	
	Special fasteners
	There are no special fasteners in this project.

	5.6.13
	
	Delivery and identification
	Fasteners according to 5.6.3 to 5.6.6 shall be delivered and identified in accordance with the requirements of the relevant product standard.

Fasteners according to 5.6.7 to 5.6.12 shall be delivered and identified according to EN 1090-2 clause 5.6.13.

	5.7
	
	Studs and shear connectors
	Studs for arc stud welding including shear connectors for steel/concrete composite construction shall comply with the requirements of EN ISO 13918.

	5.8
	
	Grouting materials
	Minimum nominal thickness of gap between steel bases and concrete foundations is 50 mm. Minimum nominal strength of

grouting material is C50/60 and shall be

non-shrinkage. Grouting material shall be as dry as possible.
Grouting shall be done before erection of second phase.

	5.9
	
	Expansion joints
	There are no expansion joints in this project. In connections where are a need for small movement, you shall use oval holes and the locking of nut will be handled with second nut.

	5.10
	
	High strength cables, rods and terminations
	There are no this kind of structures in this project.

	5.11
	
	Structural bearings
	There are no structural bearings in this project.


6 
Preparation and assembly
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	6.1
	
	General
	Structural steelwork shall be fabricated considering the surface treatment requirements in Chapter 10 of EN 1090-2, and within the geometrical tolerances specified in Chapter 11 of EN 1090-2. Also extra requirements made by Client shall take into account.
Any changes on the drawings require the Client´s written approval.

	6.2
	
	Identification
	At all stages of manufacturing each piece or package of similar pieces of steel components shall be identifiable by a suitable system. For EXC3 finished components shall be identified to inspection certificates. 

Identification may be achieved as appropriate by batching or by the shape and the size of the component or by the use of durable and distinguishing marks applied in a way not producing damage. Chiselled notches are

not permitted.

	6.3
	
	Handling and storage
	Structural steel components shall be packed, handled and transported in a safe manner, so that permanent deformation does not occur and surface damage is minimized.

Handling and storage preventive measures specified in Table 8 of EN 1090-2 shall be applied as appropriate.

	6.4
	
	Cutting
	

	6.4.1
	
	General
	Cutting shall be carried out in such a way that the requirements for geometrical tolerances, maximum hardness and smoothness of free edges as specified in this European Standard are met.

	6.4.2
	
	Shearing and nibbling
	The free edge surfaces shall be checked and smoothed as necessary in order to remove significant defects. If grinding or machining is used after shearing or nibbling, the minimum depth of grinding or machining shall be       0,5 mm.

	6.4.3
	
	Thermal cutting
	The quality of cut surfaces defined in accordance with EN ISO 9013 shall be as follows:

· for EXC1 cut edges that are free from significant irregularities are acceptable provided that any dross is removed. For perpendicularity or angularity tolerance u, range 5 may be used.
· Table 9 of EN 1090-2 specifies the requirements for other execution classes.

	6.4.4
	
	Hardness of free edge surfaces
	Hardness of free edge surface for carbon steel is required and shall be as specified in Table 10 of EN 1090-2.

	6.5
	
	Shaping
	

	6.5.1
	
	General
	Steel may be bent, pressed or forged to the required shape either by the hot or by the cold forming processes, provided the properties are not reduced below those specified for the worked material.

	6.5.2
	
	Hot forming
	If hot forming is needed, the treatment shall conform to Clause 6.5.2 of EN 1090-2.

	6.5.3
	
	Flame straightening
	If distortion is to be corrected by flame straightening, this shall be undertaken by local application of heat, ensuring that the maximum steel temperature and the cooling procedure are controlled.
For EXC3, the use of flame straightening is not accepted without a written procedure approved by Client. Procedure shall conform to Clause 6.5.3 of EN 1090-2.

	6.5.4
	
	Cold forming
	Shaping by cold forming, produced either by roll forming, pressing or folding shall conform to the requirements for cold formability given in the relevant product standard. Hammering shall not be used. 
In addition to the guides of Clause 6.5.4 of EN 1090-2 shall be followed.

	6.5.4 d
	A.1
	Protective membranes of cold formed thin gauge components 
	The possible protective membrane shall be used according to manufacturer´s guides, when the manufacturing is done under the control of approved inspection body. 

	6.5.4 e
	A.2
	Other conditions for circular tubes bending by cold forming
	No.

	6.6
	
	Holing
	

	6.6.1
	
	Dimensions of holes
	The nominal clearances for bolts not intended to act in fitted conditions shall be as specified in Table 11 of EN 1090-2. 
In this project there has not used fit bolts, pins, hot rivets or countersunk bolts.

	6.6.1
	A.1
	Special dimensions for movement joints
	See item 5.9
The holing of oval holes shall be followed the nominal clearances in Table 11 of EN 1090-2.

	6.6.1
Table 11a)
	A.2
	Other nominal clearance for normal round holes for applications such as towers and masts
	No. Boiler building and stair towers are not tower structures.

	6.6.2
	
	Tolerances on hole diameter for bolts
	± 0,5 mm

	6.6.3
	
	Execution of holing
	According to Clause 6.6.3 of EN 1090-2.

	6.6.3
	A.2
	If holes formed by punching shall be reamed for EXC1 and EXC2
	No.

	6.6.3
	A.2
	Other specification for long slotted holes
	No.

	6.7
	
	Cut outs
	For execution classes EX2 and EX3, re-entrant corners and notches shall be rounded off according to Clause 6.7 of EN 1090-2.

	6.7
	A.1
	Locations where sharp re-entrant corners are not permitted for thin gauge components and sheeting, with the minmum acceptable radii
	Sharp inside corners should be avoided in structural elements, where is tensile stress. 

The minimum radius of the open angle is at least equal to the thickness of the material, when there is tensile stress. 

	6.8
	
	Full contact bearing

surfaces
	At both ends of the column profiles, axial forces are transferred by full contact bearing. All surfaces requiring full contact are shown on the drawings.

Tolerances for full contact bearing surfaces shall be specified according to Clause 11.

	6.9
	
	Assembly
	Assembly of components shall be carried out so as to fulfil the specified tolerances. 
Contact between different metallic materials should be avoided.

Drifting to align holes shall be carried out in such a way that the elongation does not exceed the values given in D.2.8 No 6 as follows:

· EXC1 and EXC2: Class 1
· EXC3 and EXC4: Class 2.
In case those values are exceeded holes shall be corrected by reaming.
Requirements for camber in components shall be checked after completion of assembly.

	6.9
	A.1
	Special requirements to connections for temporary components, including those related to fatigue
	The effect of the connection of temporary erection / transport structure on the rest of the structure must be approved by the designer.

	6.10
	
	Assembly check
	The fit between manufactured components that are inter-connected at multiple connection interfaces shall be checked using dimensional templates, accurate three-dimensional measurements or by trial assembly.

	6.10
	A.2
	If, and to what extent, trial assembly is to be used
	Supplier can choose to do a trial assembly to ensure compatibility.


7
Welding
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	7.1
	
	General
	Welding shall be undertaken in accordance with the requirements of the relevant part of EN ISO 3834 or EN ISO 14554 as applicable.

	7.2
	
	Welding plan
	

	7.2.1
	
	Requirements for a welding plan
	The welding plan shall be provided according to EN ISO 3834:
· EXC1: Part 4 “Elementary quality requirements”,
· EXC2: Part 3 “Standard quality requirements”,
· EXC3: Part 2 “Comprehensive quality requirements”.

	7.2.2
	
	Content of a welding plan
	The content of welding plan shall be according to Clause 7.2.2 of EN 1090-2.

	7.3
	
	Welding processes
	The welding processes to be used shall be comply to Clause 7.3 of EN 1090-2.

	7.3
	A.2
	If use of other welding processes is explicitly allowed
	The use of other welding processes is explicitly allowed, but they must be separately approved by the Client.

	7.4
	
	Qualification of welding procedures and welding personnel
	

	7.4.1
	
	Qualification of welding procedures
	

	7.4.1.1
	
	General
	Welding shall be carried out with qualified procedures using a welding procedure specification (WPS) in accordance with the relevant part of EN ISO 15609 or EN ISO 14555 or EN ISO 15620.

	7.4.1.1
	A.2
	If special deposition conditions for tack welds are required
	No.

	7.4.1.2
	
	Qualification of welding procedures for processes 111, 114, 12, 13 and 14
	The qualification of welding procedures will be done according to Clause 7.4.1.2 of EN 1090-2.

	7.4.1.2b
	A.2
	If impact tests are required
	Impact test shall be carried out in accordance with EN ISO 15613 or EN ISO 15614-1.

	7.4.1.3
	
	Qualification of welding procedures for other welding processes
	The qualification of welding procedures of welding processes not covered in 7.4.1.2 shall be performed according to Table 13 of EN 1090-2.

	7.4.1.4
	
	Validity of a welding procedure qualification
	Welding production tests are required if used welding procedure has not been used for three years.

	7.4.2
	
	Welders and welding operators
	Welders shall be qualified in accordance with EN 287-1 and welding operators in accordance with EN 1418.

	7.4.3
	
	Welding coordination
	For EXC2 and EXC3, welding coordination shall be maintained during the execution of welding by welding coordination personnel suitably qualified for, and experienced in the welding operations they supervise as specified in EN ISO 14731.
Welding coordination personnel shall have a

technical knowledge according to Tables 14 and 15 of EN 1090-2.

	7.5
	
	Preparation and execution of welding
	

	7.5.1
	
	Joint preparation
	

	7.5.1.1
	
	General
	Joint preparation and their quality requirements shall be according to Clause 7.5.1.1 of EN 1090-2.

	7.5.1.2
	
	Hollow sections
	The welding of hollow sections shall be done according to Clause 7.5.1.2 of EN 1090-2.

	7.5.2
	
	Storage and handling of welding consumables
	Storage and handling of welding consumables according to Clause 7.5.2 of EN 1090-2. 

	7.5.3
	
	Weather protection
	Weather protection according to Clause 7.5.3 of EN 1090-2.

	7.5.4
	
	Assembly for welding
	Assembly for welding according to Clause 7.5.4 of EN 1090-2. 

Assembly of hollow section components to be welded should be in accordance with the guidance given in Annex E of EN 1090-2.

	7.5.5
	
	Preheating
	Preheating shall be carried out in accordance with EN ISO 13916 and EN 1011-2.

	7.5.6
	
	Temporary attachments
	If the assembly or erection procedure requires the use of components temporarily attached by welds, they shall be done according to Clause 7.5.6 of EN 1090-2.

	7.5.6
	A.1
	Use of temporary attachments for EXC3 and EXC4
	The use of temporary attachments for EXC3 shall be approved by steel structure designer.

	7.5.6
	A.2
	If cutting and chipping are permitted for EXC3 and EXC4
	No.

	7.5.7
	
	Tack welds
	For EXC2 and EXC3 tack welds shall be done according to Clause 7.5.6 of EN 1090-2
Tack welds shall be checked by visual checking before final welding.

	7.5.8
	
	Fillet welds
	

	7.5.8.1
	
	General
	A fillet weld, as deposited, shall not be less than specified in Clause 7.5.8.1 of EN 1090-2.

	7.5.8.2
	
	Fillet welds for thin gauge components
	Fillet welds for thin gauge components shall be done according to Clause 7.5.8.2 of EN 1090-2

	7.5.8.2
	A.2
	If end returns on fillet welds for thin gauge components shall not be completed
	No.

	7.5.9
	
	Butt welds
	

	7.5.9.1
	
	General
	The butt welds used as splices and run-on/run-off pieces shall be done according to Clause 7.5.9.1 of EN 1090-2.

	7.5.9.1
	A.1
	Location of butt welds used as splices
	If the bearing elements must be continued in the butt welds, then the joints must be placed in the strength technical sense to the least-stressed parts and have them welded in considered equal with the basic profile, as well as carry out a 100 % x-ray or ultrasonic inspection.

	7.5.9.1
	A.2
	If run-on/run-off pieces are required for EXC2
	Yes.

	7.5.9.1
	A.2
	If a flush surface is required
	Flush surface is required for full contact bearing surfaces. These shall be shown on the drawings.

	7.5.9.2
	
	Single sided welds
	Full penetration welds welded from one side and the use of steel backings shall be done  according to Clause 7.5.9.2 of EN 1090-2.

	7.5.9.2
	A.2
	If permanent steel backing material shall not be used for single side welds
	Permanent steel backing material may be usually used only inside the structures and in hidden joints. The used backings have always shown on assembly drawings.

	7.5.9.2
	A.2
	If flush grinding of single-sided butt welds in joints between hollow sections executed without backing is permitted
	No.

	7.5.9.3
	
	Back gouging
	Back gouging shall be done according to Clause 7.5.9.3 of EN 1090-2. 

	7.5.10
	
	Welds on steels with improved atmospheric corrosion resistance
	Requirements are not for this project.

	7.5.11
	
	Branch connections
	Branch connections in hollow section lattice structures, which use combined welded joints (fillet weld and single-sided butt weld), may be welded without backing.
If the bracing angle at the toe of hollow section branch connection is less than 60°, the toe shall be bevelled to permit a butt weld to be used.
Recommendations for execution of branch connections are given in Annex E of EN 1090-2.

	7.5.12
	
	Stud welding
	Stud welding shall be carried out in accordance with EN ISO 14555.

	7.5.13
	
	Slot and plug welds
	Slot and plug welds shall be done according to Clause 7.5.13 of EN 1090-2.

	7.5.14
	
	Spot welds for thin gauge components
	

	7.5.14.1
	
	Arc spot welds
	Requirements are not for this project.

	7.5.14.2
	
	Resistance spot welds
	Requirements are not for this project.

	7.5.15
	
	Other weld types
	Requirements are not for this project.

	7.5.16
	
	Post-weld heat treatment
	If heat treatment of welded components is necessary, it shall be demonstrated that the procedures used are appropriate.

	7.5.17
	
	Execution of welding
	The surfaces of completed welds shall be inspected and repaired according to Clause 7.5.17 of EN 1090-2.

	7.5.17
	A.1
	Requirements for grinding and dressing of the surface of completed welds
	For EXC3, weld spatter shall be removed.

	7.6
	
	Acceptance criteria
	Welded components shall comply with requirement specified in Clauses 10 and 11 of EN 1090-2.
The acceptance criteria for weld imperfections according to EN ISO 5817:

-
-  EXC1
Quality level D

-  EXC2
Quality level C                                                                                                                                                  -  EXC3
Quality level B

	7.7
	
	Welding of stainless steels
	There are no stainless steel structures in this project.


8 
Mechanical fastening
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	8.1 
	
	General
	Separate components forming part of a common ply shall not differ in thickness by more than D and the thickness of possible used steel packing plates shall be according to Clause 8.1 of EN 1090-2.

	8.2
	
	Use of bolting assemblies
	

	8.2.1
	
	General
	All bolt assemblies (except stair treads) are pre-loaded according to EN 1993-1 National Annexes and the nuts are locked by breaking the screw threads behind the nuts. Pre-loading means in this case that the connection is tighten under control.
Bolts and nuts shall not be welded.

	8.2.2
	
	Bolts
	The nominal fastener diameter used for structural bolting and the bolt length shall be elected according to Clause 8.2.2 of EN 1090-2.

	8.2.2
	A.1
	Minimum diameter of fasteners for thin gauge components and sheeting
	The minimum diameters of fasteners have been specified on the drawings.

	8.2.2
	A.1
	Dimensions of bolts in connection utilising the shear capacity of the unthreaded shank
	Dimensions of bolts have been specified on the drawings.

	8.2.2
	A.2
	If nominal fastener diameter may be less than M12 for structural bolting
	No.

	8.2.3
	
	Nuts
	Nuts shall run freely on their partnering bolt and it shall be checked as specified in Clause 8.2.3 of EN 1090-2.

	8.2.4
	
	Washers
	Washers shall be required under nut and under bolt head as specified in Clause 8.2.4 of EN 1090-2.

	8.2.4
	A.1
	Dimensions and steel grade of plate washers to be used with long slotted or oversized holes
Dimensions and steel grade of taper washers
	Dimensions of washers have been specified on the drawings.
Taper washers are not used in this project.

	8.2.4
	A.2
	If washers are required for non-preloaded bolt connections
	Yes, because preloading means in this case, that the connection is tighten under control.


	8.3
	
	Tightening of non-preloaded bolts
	Non-preloaded bolts shall be tightened as specified in Clause 8.3 of EN 1090-2.

	8.3
	A.2
	If full contact bearing is specified
	For connections specified in Clause 6.8.

	8.4
	
	Preparation of contact surfaces in slip resistant connections
	Requirements are not for this project.

	8.5
	
	Tightening of preloaded bolts
	

	8.5.1
	
	General
	The nominal preloading force shall be as specified in Table 19 of Clause 8.5.1 of EN 1090-2. 
The tightening method shall be as specified in Table 20 of Clause 8.5.1 of EN 1090-2 and the tightening of bolts shall be done according to Clause 8.5.1 of EN 1090-2. 
The bolts, which are used in this project, have not been calculated to work as friction grip bolts with standard EN 1090-2, even if they are pre-loaded with a corresponding pre-loading force.

	8.5.1
	A.2
	Other nominal minimum preloading force value together with the relevant bolt assemblies, tightening method, thigtening parameters and inspection requirements
	No.

	8.5.1
	A.2
	If there are restrictions on use of any of the tightening methods given in Table 20
	No.

	8.5.1
	A.2
	If calibration to Annex H for the torque method is permitted
	Yes.

	8.5.1
	A.2
	If measures shall be taken to offset possible subsequent loss of preloading force
	No.

	8.5.2
	
	Torque reference values
	Torque reference values ​​are determined according to Clause 8.5.2 of EN 1090-2.

	8.5.3
	
	Torque method
	If the bolts are tighten based on torque method, then you shall follow the guidelines of Clause 8.5.3 of EN 1090-2.

	8.5.4
	
	Combined method
	If the bolts are tighten based on combined method, then you shall follow the guidelines of Clause 8.5.4 of EN 1090-2.

	8.5.4 a)
	A.2
	If another value than Mr,1 = 0,13 d Fp, c  is to be used 
	No.

	8.5.4
	A.2
	If other values than those given in Table 21 are specified
	No.

	8.5.5
	
	HRC method
	There are no HRC bolts in this project.



	8.5.6
	
	Direct tension indicator method
	There are no compressible washers in this project.

	8.6
	
	Fit bolts
	There are no fit bolts in this project.

	8.7
	
	Hot riveting
	There is no hot riveting in this project.

	8.8
	
	Fastening of thin gauge components
	

	8.8.1
	
	General
	The performance of fasteners will depend on the site methodology that may be determined by procedure testing. Procedure tests may be used to demonstrate that the required connections can be performed under site conditions. The aspects specified in Clause 8.8.1 of EN 1090-2 shall be considered.

	8.8.2
	
	Use of self-tapping and self-drilling screws
	Fasteners for thin gauge components have been shown on the drawings.

The fastening of screws shall be done according to Clause 8.8.2 of EN 1090-2.

	8.8.2
	A.2
	If the fasteners for thin gauge components may be located elsewhere than in the valley of the corrugation
	No.

	8.8.3
	
	Use of blind rivets
	Fasteners for thin gauge components have been shown on the drawings.
The fastening shall be performed according to the product manufacturer's recommendations.

	8.8.4
	
	Fastening sidelaps
	Fasteners for fastening sidelaps have been shown on the drawings.
Fastening sidelaps shall be performed according to the product manufacturer's recommendations.

	8.8.4
	A.1
	Requirements for the side lap fasteners as structural fasteners
	The sheeting is not acting as a stressed skin and so there is no need to specify any requirements for the side lap fasteners.

	8.9
	
	Use of special fasteners and fastening methods
	There are no special fasteners in this project.


	8.10
	
	Galling and seizure of stainless steels
	There are no stainless steel thin gauge structures in this project.


9 
Erection
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	9.1
	
	General
	This clause gives requirements for erection and other work undertaken on site including grouting of bases as well as those relevant to the suitability of the site for safe erection and for accurately prepared supports.
Work carried out on site which includes preparation, welding, mechanical fastening and surface treatment shall comply with the Clauses 6, 7, 8 and 10 respectively.
Inspection and acceptance of the structure shall be performed in accordance with the requirements specified in Clause 12.

	9.2
	
	Site conditions
	The Erection must not start before the building site meets the technical safety requirements which are specified in Clause 9.2 of EN 1090-2 (items a-l).
Tower crane or cherry pickers shall not be fastened or supported to frame of the building without permission of designer.

	9.3
	
	Erection plan
	Erection plan shall be required. Constructor shall prepare erection plan. Erection plan must be approved by designer before starting of erection.
Erection plan shall comply with the requirements specified in Clause 9.3.1 and Clause 9.3.2 of EN 1090-2. The designer will inform the necessary additional supports and support forces, which are needed during the installation.
HSE instructions of Client and Final Customer shall be included.

	9.4
	
	Measurement
	

	9.4.1
	
	Reference system
	Site measurements for the works shall be related to the system established for the setting out and measurement of the construction works in accordance with ISO 4463-1. 

The reference temperature for setting out and measuring the steelwork is +20°C.

	9.4.2
	
	Position points
	The position points which mark the intended position for the erection of individual components shall be in accordance with ISO 4463-1.

	9.5
	
	Supports, anchors and bearings
	

	9.5.1
	
	Inspection of supports
	The condition and location of the supports shall be checked using appropriate measurement means before the commencement of erection.
If supports are unsuited to erection, they shall be corrected prior to the commencement of erection. Nonconformities shall be documented.

	9.5.2
	
	Setting out and suitability of supports
	According to Clause 9.5.2 of EN 1090-2.

In this project the foundation bolts are non-preloaded, which are tightened according to the instructions of erection drawings. The nuts are locked by hitting the root of the nut thread sulfur.

	9.5.3
	
	Maintaining suitability of supports
	According to Clause 9.5.3 of EN 1090-2.

	9.5.3
	A.2
	If compensation for settlement of supports is not acceptable
	Settlement of support is acceptable but compensation of settlement of support shall be done according to instructions of designer.

	9.5.4
	
	Temporary supports
	According to Clause 9.5.4 of EN 1090-2.

	9.5.4
	A.2
	If levelling nuts on the foundation bolts under the base plate shall be removed
	Levelling nuts on the foundation bolts under the base plate are not required to be removed.

	9.5.4
	A.2
	If packings may be left in position
	If packings are subsequently to be grouted, they shall be placed so that the grout totally encloses them with a minimum cover of 25 mm.

	9.5.5
	
	Grouting and sealing
	Temporary works

	9.5.5
	A.1
	Method of sealing the edges of a base plate if no grouting is needed
	The grouting is needed.

	9.5.5
	A.2
	If treatment of steelwork, bearings and concrete surfaces is required before grouting
	Concrete surfaces are cleaned and laitance removed by roughening with a brush or a chisel-offsetting before the grout. Steel structures surfaces are cleaned from oil and other materials, which may affect the cement hydration.

	9.5.6
	
	Anchoring
	Anchoring devices in concrete parts of the structure or adjacent structures shall be set in accordance with their specification.
Suitable measures shall be taken to avoid damage to concrete in order to achieve the necessary anchoring resistance.

The erection of anchorings during the casting of concrete structures is not part of the steel structure contract.

	9.6
	
	Erection and work at site
	

	9.6.1
	
	Erection drawings
	Erection drawings has been shown the needed information, which are  specified in Clause 9.6.1 of EN 1090-2.

	9.6.2
	
	Marking
	The marking of assemblies according to Clause 9.6.2 of EN 1090-2.

	9.6.3
	
	Handling and storage on site
	Handling and storage on site according to Clause 9.6.3 of EN 1090-2. 
The cladding structures exposed to rain must be protected from rain and other moisture so, that the thermal insulation does not get wet during storage and transport

	9.6.4
	
	Trial erection
	Trial erection is not demanded.

	9.6.5
	
	Erection methods
	

	9.6.5.1
	
	General
	General erection guides are given in Clause 9.6.5.1 of EN 1090-2.

	9.6.5.2
	
	Temporary works
	Erection methods of temporary structures (bracings, supports, etc.) according to Clause 9.6.5.2 of EN 1090-2 and guidance from designer.

	9.6.5.2
	A.2
	If it is required that bracings in tall buildings are to be de-stressed as erection progresses
	It is not required that bracings in tall buildings are to be distressed as erection progresses.

	9.6.5.3
	
	Fit-up and alignment
	Fit-up and alignment of assemblies according Clause 9.6.5.3 of EN 1090-2.

	9.6.5.3
	A.2
	If material of shims may be different from flat steel
	Shims shall be made of flat steel.


10
Surface treatment
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	10.1
	
	General
	All steel structures must be finished in epoxy coating and the standard colors according to  standard EN ISO 12944 and Annex F of EN 1090-2. The coating combination shall be as followed:
For internal structures:

· Corrosivity category C2, ”Light” and expected life of the corrosion protection “moderate”
· EP160/2 – FeSa21/2
For external structures:

· Corrosivity category C4, ”High” and expected life of the corrosion protection “moderate”
· EP240/3 – FeSa21/2
· Alternatively hot-dip galvanizing according to standard EN ISO 1461.

Outdoor stairs, handrails and platform structures are made ​​of hot-dip galvanized steel. As well all the gratings and erection components are hot-dip galvanized according to EN ISO 1461.

Repairing painting after the erection belongs to the contract. 

Hot-dip galvanized structures are not painted.

	10.2
	
	Preparation of steel substrates for paints and related products
	For all structural steel members, preparation grade is P2 according to Clause 10.2 of EN 1090-2 and expected life of corrosion protection is more than 15 years. 
All surfaces shall be prepared to meet the criteria of EN ISO 8501.

	10.3
	
	Weather resistant steels

	There are no this kind of steel structures in this project

	10.4
	
	Galvanic coupling
	The project is associated with a variety of metallic materials, so that the electrochemical couple could arise.

	10.5
	
	Galvanizing
	Pickling is to be used prior to galvanizing and all weld gaps should be sealed prior to pickling to prevent the ingress of acid, unless this conflicts with considerations set out in 10.6 below.
Assemblies, which contains enclosed spaces, vent and drain holes shall be provided. The enclosed space shall be galvanized internally. 

	10.6
	
	Sealing of spaces
	Enclosed spaces shall be galvanized and so enclosed spaces shall not be sealed by welding.

	10.6
	A.1
	Method to be used for sealing the interface if mechanical fasteners penetrate the wall of sealed enclosed spaces
	Sealing shall be done by butyl rubber.

	10.6
	A.2
	If weld imperfections permitted under the welding specification require sealing by application of suitable filler material
	Not required.

	10.6
	A.2
	If sealing welds require further inspection after visual inspection
	Not required.

	10.7
	
	Surfaces in contact with concrete
	Requirement of coating surfaces in contact with concrete according to Clause 10.7 of EN 1090-2.

	10.7
	A.2
	If there are specific requirements for coating surfaces in contact with concrete
	No.

	10.8
	
	Inaccessible surfaces
	Surfaces that are difficult to access after erection and bolt connection areas shall be treated according to Clause 10.8 of EN 1090-2.

	10.8
	A.2
	If faying surfaces and surfaces beneath washers may not be treated
	No. Faying surfaces and surfaces beneath washers shall be treated with the full corrosion protection system specified for the remainder of the steelwork.

	10.8
	A.2
	If bolted connections including the perimeter around such connections may not be treated with the full corrosion protection system specified for the remainder of the steelwork
	No. Bolted connections including the perimeter around such connections shall be

treated with the full corrosion protection system specified for the remainder of the steelwork.

	10.9
	
	Repairs after cutting or welding
	Structures with an expected life of the corrosion protection above 5 years with a C3 (and above) corrosivity category should have additional edge protection, by a stripe coat, extending across approximately 25 mm on both side of the edge and applied to a nominal thickness appropriate to the

coating system.
Repairing paint of errors according to EN ISO 12944-8.

If galvanizing to surfaces has been removed or damaged by welding, the surfaces shall be cleaned, prepared and treated with a zinc rich primer and paint system offering a similar level of corrosion protection as the galvanizing for the given corrosivity category. Additional information is presented in the standard EN ISO 1461.

	10.10
	
	Cleaning after erection
	

	10.10.1
	
	Cleaning of thin gauge components
	The structure shall be cleaned daily from stems of blind rivets, drill-shavings etc., to prevent damage by corrosion.

	10.10.2
	
	Cleaning of stainless steels components
	There are no stainless steel thin gauge structures in this project.


11 
Geometrical tolerances
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	11.1
	
	Tolerance types
	Essential tolerances according to Clause 11.2 and functional tolerances according to Clause 11.3.

	11.1
	A.1
	Additional information related to special tolerances if these tolerances are specified
	No special tolerances.

	11.2
	
	Essential tolerances
	

	11.2.1
	
	General
	Essential tolerances shall be in accordance with Annex D.1 of EN 1090-2. The values specified are permitted deviations. If the actual deviation exceeds the permitted value, the measured value shall be dealt with as a nonconformity according to Clause 12.
In some cases there is a possibility that the uncorrected deviation of an essential tolerance can be justified in accordance with the structural design when the excess deviation is included explicitly in a recalculation. If not,

the nonconformity shall be corrected.

	11.2.2
	
	Manufacturing tolerances
	

	11.2.2.1
	
	Rolled sections
	Hot rolled, hot finished or cold formed structural products shall conform to the permitted deviations specified by the relevant product standard. These permitted deviations continue to apply to components manufactured

from such products, unless superseded by more stringent criteria specified in Annex D.1 of EN 1090-2.

	11.2.2.2
	
	Welded sections
	Welded components manufactured from plates shall conform to the permitted deviations in Table D.1.1 and Tables D.1.3 to D.1.6 of EN 1090-2.

	11.2.2.3
	
	Cold formed sections
	Components cold formed by pressing shall conform to the permitted deviations in Table D.1.2 of EN 1090-2. For components fabricated from rolled cold formed sections, see Clause 11.2.2.1.

	11.2.2.4
	
	Stiffened plating
	Stiffened plating shall conform to the permitted deviations in Table D.1.6 of EN 1090-2.

	11.2.2.5
	
	Profiled sheets
	Profiled sheets used as structural components shall conform to the permitted deviations specified in EN 508-1 and EN 508-3 plus those in Table D.1.7 of EN 1090-2.

	11.2.2.6
	
	Shells
	Shell structures shall conform to the permitted deviations in Table D.1.9 of EN 1090-2, in which the choice of the appropriate

class shall be based on EN 1993-1-6.

	11.2.3
	
	Erection tolerances
	

	11.2.3.1
	
	Reference system
	Deviations of erected components shall be measured relative to their position points (see ISO 4463). If a position point is not established, deviations shall be measured relative to the secondary system.

	11.2.3.2
	
	Foundation bolts and other supports
	The position of the centre points of a group of foundation bolts or other support shall not deviate by more than ± 6 mm from its specified position relative to the secondary system.

	11.2.3.3
	
	Column bases
	Holes in baseplates are +20 mm bigger than the diameter of anchor bolts

	11.2.3.4
	
	Columns
	The deviations of erected columns shall conform to the permitted deviations in Tables D.1.11…D.1.12 of EN 1090-2.

	11.2.3.5
	
	Full contact bearing
	The base and end-plate connections of column splices, where full contact bearing is specified, the fit-up between surfaces of erected components shall be in accordance with Table D.1.13 of EN 1090-2 after alignment.

	11.2.3.5
	A.2
	If shims may not be used to reduce the gap of bolt splices in full contact bearing
	No. Using of shims shall comply with requirement specified in Clause 11.2.3.5 of EN 1090-2.

	11.3
	
	Functional tolerances
	Tabulated values for functional tolerances are given in Annex D.2 of EN 1090-2.
The functional tolerances of columns and boiler beams are class 2, the others is 1.

	11.3.3
	A.2
	If specified alternative criteria may be applied
	No.


12 
Inspection, testing and correction
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	12.1
	
	General
	Inspection, testing and corrections shall be undertaken on the works against the execution specification and within the quality requirements set out in EN 1090-2.

All inspection and testing shall be undertaken to a predetermined plan with documented procedures. Specific inspection testing and associated corrections shall be documented

	12.2
	
	Constituent products and components
	

	12.2.1
	
	Constituent products
	Documents supplied with constituent products in accordance with the requirements of Clause 5.1 of EN 1090-2 shall be checked to verify that the information on the products supplied matches those ordered. These documents include inspection certificates, test reports, declaration of compliance as relevant for plates, sections, hollow sections, welding consumables, mechanical fasteners, studs, etc.

	12.2.1
	A.2
	If there are requirements for specific testing of constituent products
	There are no requirements for specific testing of products, if they are according to EN 1090-2.

	12.2.2
	
	Components
	Documents supplied with components shall be checked to verify that the information on the components supplied matches those ordered.

	12.2.3
	
	Non conforming products
	If the documentation supplied does not include a declaration from the supplier that the products conform to the specifications, they shall be treated as nonconforming products until it can be demonstrated that they meet

the requirements of the inspection and test plan.
If products are first designated as nonconforming and are subsequently proved to be in conformity by test or by retest, the testing shall be recorded.

	12.3
	
	Manufacturing: geometrical dimensions of manufactured components
	According to Clause 12.3 of EN 1090-2. 

	12.3
	A.1
	Location and frequency of measurements for geometrical dimensions of components
	These must be shown on the inspection plan.

	12.3
	A.2
	Other methods for repairing damage resulting in local dents in the surface of hollow sections
	Repairing of local dents shall be done according to Clause 12.3 of EN 1090-2.

	12.4
	
	Welding
	

	12.4.1
	
	Inspection before and during welding
	According to Clause 12.4.1 of EN 1090-2.

	12.4.2
	
	Inspection after welding
	

	12.4.2.1
	
	Timing
	According to Clause 12.4.2.1 of EN 1090-2.

	12.4.2.2
	
	Scope of inspection
	All welds shall be visually inspected throughout their entire length. If surface imperfections are detected, surface testing by penetrant testing or magnetic particle inspection shall be carried out on the inspected weld. 
The weld inspection of the assemblies welded at Steel Structure Factory, shall comply with the Clause 12.4.2.2 of EN 1090-2 of the process in accordance with the procedure (which means, that the welds of individual assemblies, which have been delivered to this project, may not necessarily have been checked according to the Table 24 of EN 1090-2).
The weld inspection of the assemblies welded at site shall be in compliance with the instructions of standard EN 1090-2 Table 24.

	12.4.2.2
	A.2
	If additional NDT are required for EXC1
	No supplementary NDT is required for EXC1 welds.

	12.4.2.2
	A.2
	If specific joints are identified for inspection together with the extent and method of testing
	Inspection of welds must pay special attention to the welds of base plates of columns, where are high tensile stress.

	12.4.2.3
	
	Visual inspection of welds
	Visual inspection of welds shall be done according to Clause 12.4.2.3 of EN 1090-2.

	12.4.2.4
	
	Additional NDT methods
	Additional NDT methods have been specified in Clause 12.4.2.4 of EN 1090-2. 

	12.4.2.5
	
	Correction of welds
	For EXC2 and EXC3, repairs by welding shall be carried out in accordance with qualified welding procedures.
Corrected welds shall be checked and shall meet the requirements of the original welds.

	12.4.3
	
	Inspection and testing of welded shear studs for composite steel and concrete structures
	According to Clause 12.4.3 of EN 1090-2.

	12.4.4
	
	Production tests on welding
	For EXC3, production tests shall be required

	12.5
	
	Mechanical fastening
	

	12.5.1
	
	Inspection of non-preloaded bolted connections
	According to Clause 12.5.1 of EN 1090-2.

	12.5.2
	
	Inspection and testing of preloaded bolted connections
	

	12.5.2.1
	
	Inspection of friction surfaces
	There are no friction connections in this pro-ject.

	12.5.2.2
	
	Inspection before tightening
	The preloading of bolts before tightening shall be checked according to Clause 12.5.2.2 of EN 1090-2.

	12.5.2.3
	
	Inspection during and after tightening
	The preloading of bolts during and after tightening shall be checked according to Clause 12.5.2.3 of EN 1090-2. 

	12.5.2.3
	A.2
	If checking of over-tightening is required
	No.

	12.5.2.4
	
	Torque method
	According to Clause 12.5.2.4 of EN 1090-2.

	12.5.2.5
	
	Combined method
	According to Clause 12.5.2.5 of EN 1090-2.

	12.5.2.6
	
	HRC method
	There are no HRC bolts in this project.

	12.5.2.7
	
	Direct tension indicator method
	There are no compressible washers in this project.

	12.5.3
	
	Inspection, testing and repairs of hot rivets
	There are no hot rivets in this project.

	12.5.4
	
	Inspection of cold formed components and sheeting fastening
	

	12.5.4.1
	
	Self-tapping and self-drilling screws
	According to Clause 12.5.4.1 of EN 1090-2.

	12.5.4.2
	
	Blind rivets
	According to Clause 12.5.4.2 of EN 1090-2.

	12.5.5
	
	Special fasteners and fastening methods
	There are no special fasteners in this project.

	12.6
	
	Surface treatment and corrosion protection
	The inspection of the structure prior to corrosion protection shall be carried out against the requirements of Clause 10.
All surfaces, welds and edges shall be visually inspected.The acceptance criteria shall meet requirements of

EN ISO 8501.

	12.7
	
	Erection
	

	12.7.1
	
	Inspection of trial erection
	Trial erection shall not be required.

	12.7.2
	
	Inspection of the erected structure
	The condition of the erected structure shall be inspected for any indication that components have been distorted or overstressed, and to ensure that any temporary attachments have either been removed satisfactorily or are in accordance with the specified requirements.

	12.7.3
	
	Survey of geometrical position of connection nodes
	

	12.7.3.1
	
	Survey methods and accuracy
	A location of the completed structure shall be surveyed. This survey shall be related to the secondary net. For EXC3 this survey shall be recorded. 

	12.7.3.1
	A.2
	If there is a requirement to record dimensional checks at acceptance of the structure for EXC3 and EXC4
	Dimensional checks shall be documented in all execution classes.

	12.7.3.2
	
	System of measurement
	The system of permitted deviations is built up from position points at base level, an envelope for column verticality and a series of intermediate and roof levels referred to as-built floor levels.
Each individual value shall be in accordance with the values from the figures and tables. The algebraic sum of the discrete values shall not be greater than the permitted deviations for the total structure.

	12.7.3.3
	
	Reference points and levels
	According to Clause 12.7.3.3 of EN 1090-2.

	12.7.3.4
	
	Location and frequency
	Measurements will only be taken of the position of components adjacent to site interconnection nodes as set out below, unless otherwise specified. The location and frequency of measurements shall be specified in the inspection plan.
The positional accuracy of the erected steelwork should be measured under self weight of steelwork only unless otherwise specified. The conditions under which the measurements shall take place shall then be

specified as well as the deviations and movements due to imposed loads, other than those due to self weight of steelwork, if these can affect dimensional checks.

	12.7.3.4
	A.1
	Location and frequency of measurements for the survey of geometrical position of connection nodes
	Shall be specified in the inspection plan.

	12.7.3.4
	A.2
	Other extent of measurements for the survey of geometrical position of connection nodes
	Shall follow Clause 12.7.3.4. of EN 1090-2.

	12.7.3.4
	A.2
	Conditions of measurements other than under the self weight of steelwork
	Measurements shall be done under self weight of steelwork.

	12.7.3.5
	
	Acceptance criteria
	The acceptance criteria are given in 11.2 and 11.3.

	12.7.3.6
	
	Definition of nonconformity
	Assessment of whether a nonconformity exists shall take into account the inevitable variability in methods of measurement calculated in accordance with 12.7.3.1.
Accuracy of construction shall be interpreted in relation to the expected deflections, cambers, presets, elastic movements and thermal expansion of components.

	12.7.3.7
	
	Action on nonconformity
	Action on nonconformity shall be in accordance with Clause 12.3 of EN 1090-2.

	12.7.4
	
	Other acceptance tests
	If components of a structure are to be erected to a specific load rather than position, detailed requirements, including tolerance range on the load shall be specified.

	12.7.4
	A.1
	Tolerance range on the load, if components of a structure are to be erected to a specific load
	The given equipment loads shall not exceed.



Annex F 
Corrosion protection
	Clause SFS-EN 1090-2
	Annex
	Information according to EN 1090-2
	The instructions which shall be followed in this project

	F.1
	
	General
	

	F.1.1
	
	Field of application
	This Annex gives requirements and guidelines relating to the execution of corrosion protection undertaken offsite and/or on-site on steel components with the exception of stainless steels.

	F.1.2
	
	Performance specification
	a) For all structural steel members, expected life of corrosion protection is more than 15 years according to EN ISO 12944 (see Clause 10.2). 
b) Corrosivity category is C2 for structures and components inside of building and corrosivity category is C4 for structures and components outside of building according to EN ISO 12944 (see Clause 10.1).

	F.1.3
	
	Prescriptive requirements
	a) Surface preparation grade for manufactured steel components to be painted is P2 according to standards EN ISO 12944 and EN ISO 8501. 
b) There are no such surfaces, which should be prepared by thermal spraying. 
c) Surface preparation grade for manufactured steel components to be galvanized is P2.

d) Processes for surface preparation of fasteners according to Clause F.5.

e) Paint system according to Clause 10.1. 

f) Work methods for initial application of paint products and repair according to EN ISO 12944.

g) Thermal spraying: Not used in this project.
h) Galvanizing: See Clause F.6.3.
i) Particular requirements for inspection and checking: Ks. kohta F.7

j) Special requirements for bimetallic interfaces: See Clause 10.4.
k) Special requirements for sheetings: No special requirements.

	F.1.4
	
	Work method
	Corrosion protection shall be undertaken in accordance with work methods that are based on a quality plan and that comply with F.2 to F.6 of EN 1090-2 as relevant. The quality plan shall be developed from the prescriptive requirements in F.1.3. 
Work methods shall identify whether work is to be undertaken pre- or post- manufacturing.
Work, handling, storing and transporting according to Clause F.1.4 of EN 1090-2.

	F.2
	
	Surface preparation of carbon steels
	

	F.2.1
	
	Surface preparation of carbon steels prior to painting and metal spraying
	According to Clause F.2.1 of EN 1090-2.

	F.2.2
	
	Surface preparation of carbon steels prior to galvanizing
	According to Clause F.2.2 of EN 1090-2.

	F.3
	
	Welds and surfaces for welding
	According to Clause F.3 of EN 1090-2.

	F.4
	
	Surfaces in preloaded connections
	There are no friction connections or such preloaded connections in this project, which should require special handling.

	F.5
	
	Preparation of fasteners
	If preparation to fasteners is necessary after installation, it shall not be undertaken until the necessary inspection of the fastener has been completed.
The embedded part of foundation bolts shall be protected for at least the first 50 mm below the finished surface of the concrete.

	F.6
	
	Coating methods
	

	F.6.1
	
	Painting
	According to Clause F.6.1 of EN 1090-2.

	F.6.2
	
	Metal spraying
	Not in this project.

	F.6.3
	
	Galvanizing
	According to Clause F.6.3 of EN 1090-2.

	F.7
	
	Inspection
	

	F.7.1
	
	General
	Inspection shall be undertaken in accordance with the quality plan and F.7.2 to F.7.4 of EN 1090-2.
Inspection shall be recorded.

	F.7.2
	
	Routine checking
	Routine checking of corrosion protection according to Clause F.7.2 of EN 1090-2.

	F.7.3
	
	Reference areas
	Reference areas shall not be specified.

	F.7.4
	
	Galvanized components
	Due to the risk of liquid metal assisted cracking (LMAC), galvanized components shall be subjected to post-galvanizing inspection.
The component specification shall specify the following:

a) components for which post-galva-nizing inspection is not required,
b) components or specific locations that shall be subjected to additional NDT.

The results of post-galvanizing inspection shall be recorded. 


Annex 1.
A summary of the main points of this execution specification of steel structures

	5. CONSTITUENT STEEL PRODUCTS 

	Steel products

	Material group:
	Special requirements:

	Grade:


	Product standard:

	Note! 



	Plate material: 

- Welded beams 

- Fittings
	
	S 355 J0+N

S 355 J2+N
	EN 10025

EN 10025
	

	Shape profiles
	
	S 355 J2+N
	EN 10025
	

	Hollow sections


	
	S 355 J2H

S 355 J2H

S 420 MH
	EN 10219

EN 10210

EN 10219
	t>12.5



	Reinforcement bar
	
	A500HW
	EN 10080
	

	Other materials
	
	
	
	

	Mechanical fasteners

	Material group:
:
	Special requirements:

	Grade:


	Material standard:

	Note! 



	Bolts
	EN ISO 4014
	8.8ZN
	EN15048-1 
	

	Nuts
	EN ISO 4032
	8 ZN
	EN15048-1
	

	Washer
	EN ISO 7091
	ZN
	EN15048-1
	

	Studs
	
	
	
	

	Fasteners for thin gauge components.
Self-drilling screws.
	
	
	EN ISO 15480


	

	Special fasteners.
Cartridge fired pins.
	Technical approval needed 


	
	
	

	Other fasteners
	
	
	
	


	6. PREPARATION AND ASSEMBLY

	Subject:


	Requirement:


	Applied standard:



	EXC-classes of  structures
	
	EN1090-2

	 Railings, kick-plates
	EXC1
	

	 Other load bearing steel structures
	EXC2
	

	Boiler beams and boiler columns
	EXC3
	

	Thermal cutting class
	EXC1
	EXC2
	EXC3
	
	EN ISO 9013

	
	442
	
	

	Traceability
	For EXC3, constituent products shall be

traceable at all stages from receipt to hand over after incorporation in the works. Material traceability shall be based on the documents.
	EN1090-2

	Other requirements
	The baseplate of a column with thickness is equal or more than 60mm, shall be either quality class Z25 or the perpendicular fracture of the baseplate of column shall be inspected by using ultrasonic inspection after welding.
	


	7. WELDING

	Subject:


	Requirement:


	Applied standard:



	Welding class
	EXC1
	EXC2
	EXC3
	
	EN ISO 5817 + EN1090-2

EN ISO 3834

	
	D
	C
	B
	
	

	Other requirements
	Presented in drawings
	


	10. SURFACE TREATMENT

	Subject:
	Requirement:
	Applied standard:

	The expected life of corrosion protection
	15 Years
	EN ISO12944-1

	Corrosivity category
	C2, For internal structures
C4, For external structures
	EN ISO12944-2, EN 1090-2 Annex F

	Preparation grade
	P2

	EN ISO 8501-3

	Surface treatment
	EP 160/2 - FeSa2½, For internal structures EP 240/3 - FeSa2½, For external structures
	EN ISO 12944-(1…8)

	Color
	RAL-color

	

	Fire protection
	-
	

	Other requirements
	Outdoor stairs, handrails and platform structures are made ​​of hot-dip galvanized steel. As well all the gratings and erection components are hot-dip galvanized.
	EN ISO 1461


	11. TOLERANCES

	Subject:
	Requirement:
	Applied standard:

	Manufacturing tolerances
	11.2.2
	EN 1090-2

	Erection tolerances
	11.2.3
	EN 1090-2

	Tolerance class
	The functional tolerances of columns and boiler beams are class 2, the others is 1.
	EN 1090-2 Annex D2

	Special tolerances
	-
	

	Other requirements
	-
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