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[bookmark: _Toc496438115]PROJECT MANAGEMENT
Project manager is responsible for coordinating the different design fields of the project. If needed, larger projects will also appoint a deputy manager(s) and project coordinator(s).
[bookmark: _Toc496438116]The main tasks of project management:
· Identifying and facilitating the starting points and objectives of the tasks to the various parties involved.
· Securing Permission Policies.
· Determine the scope and precision level of the task and updating the work schedule.
· Controlling and reporting of the design work.
· Cost planning and cost estimation.
· Compilation of design commentary / specification.
· Compilation of the design.
· Compilation and archiving of design material and archival description.
[bookmark: _Toc496438117]Common tasks for all design fields:
· Acquiring the initial data, mostly common. 
· Design basics, technical specifications and further supplementation.
· Compilation of design commentary.
· Cost and quantity estimates and basics of cost calculations.
· Risk assessment and safety plans.
[bookmark: _Toc496438118]ACQUIRING AND COMPLETING THE INITIAL DATA
Tasks

The initial material is checked and updated when the design starts. The necessary supplementary studies shall be made during the design.

Tasks to be carried out:
	
· The previous project design and specifications will be obtained
· Managing the design criteria and making proposals for needed modifications
· Compiling project plans and initial data from other parties.
· Acquiring the necessary maps and making the supplements if needed.
· Acquiring a detailed terrain model, compiling the supplementary investigation program and the data is exported to planning system
· Acquiring other necessary initial data

Results

· Design initial data


[bookmark: _Toc496438119]TRAFFIC PLANNING

Tasks

Tasks to be carried out:

· Updating the traffic plan of track design if needed
· Updating the track model of track design on the basis of the traffic plan update
· Cooperation with other planning parties.

Results

· Updated traffic plan if needed
· Updated track diagram and line diagram if needed
[bookmark: _Toc496438120]CONSTRUCTION PHASE PLANNING
Tasks

Design stages involves the dividing project in the main phases and further into individual work phases, so that the construction works, the signaling device and the changes in electrical track as well as traffic management are coordinated as closely as possible. Dividing the construction phases, work tasks at different phases. Also, traffic breaks, arrangements and limitations are defined by construction phases if needed. Tasks to be carried out:
	
· Checking the adequacy of the initial data and obtaining the necessary additional information.
· Dividing project in the main phases and further into individual work phases.
· Clarifying the options for work time traffic management.
· Clarifying the dependencies of work phases.
· Scheduling of work phases
· Planning project-specific machinery and equipment 
· Planning all needed areas for construction.
· Compilation the safety document.
· Cooperation with other design parties.
· Level-crossing and road/street arrangements during construction; cooperation and agreements with road authority. 
· Train traffic arrangements if needed.

Results

· Design report
· Work phase diagram
· Work schedules 
· Project-specific machine plan
· Project traffic management
· Safety arrangement
· Regional reservations for project




[bookmark: _Toc496438121]TRACK DESIGN
Tasks
	
Tasks to be carried out based on the pre-engineering design:

· Adjusting horizontal and vertical geometry if needed.
· Geometric designs and calculation of rail traffic operational points (side tracks and stations)
· Track arrangement
· horizontal and vertical geometry
· Platforms and transportation
· Track placement on the terrain (cross-sectional analysis, terrain model analysis etc.)
· Superstructure definition
· Definition of Construction type and transition wedge
· Optimizing the project with other project planners
· Mass economy planning
· Service roads, level crossing at project and other use of the railway area.
· Design of the surface drainage system.
· Conceptual design of pipeline and cable lead and coordinating management.
· Fences and other necessary security arrangements.
· Defining the boundaries of the railway area.
· Preliminary work phase planning.
· Comparison, evaluation and justification of options.
· Planning of temporary tracks.
· Level crossing waiting platform, deck solution and views.
· Quantity and cost calculations.
· Participation in the safety documentation.

Results

· Design report
· Overview map
· Design maps
· Profiles
· Drainage map
· Underground/terrestrial services, relocation plans
· Special area maps
· Material lists of the superstructure
· Work description of track construction
· Rail geometry calculations
· Additions to the safety documents
· Quantity list and cost estimate

If needed:

· Work description of superstructure
· Dimension drawings
· Speed diagram



[bookmark: _Toc496438122]ENGINEERING STRUCTURE DESIGN
Tasks

Tasks to be carried out based on the pre-engineering design:

· Processing and interpretation ground research data. Programming new complementary studies:
· soil and rock studies
· ground water studies
· stone material and superstructure studies
· studies of polluted lands
· Obtaining information on the soils, ground, substructures, drainage systems and other structures of the project area
· Checking the adequacy of other initial data and acquire the necessary additional information
· Checking the basis of the design and technical specifications
· The design of reinforcement solutions for bridges and road structures
· Design of reinforcement and foundation of the other structures (electrified works, lights, platforms, noise barriers) and equipment and switches.
· Planning clearance and demolition works.
· Substructure design
· reducing vibration
· vibration of ballast
· Structure design:
· piling
· counter embankments/structures
· mass exchanges
· dynamic deep-sealing
· lightening and transition structures
· pillar and mass stabilization
· drainage
· stamping
· strengthening the ramp
· Soil design
· transition structures
· cuttings and embankments
· substructure
· strengthening of ramps and erosion protection
· Rock structure design
· mining planning
· general plan of strengthening rock
· Drainage design
· surface drainage
· pumping
· drainage of structures
· ground water protection
· temporary drainage solutions
· lower the ground water
· Special structures reinforcement design
· Mass economy planning
· determining the eligibility of materials
· planning of materials transportation
· determine excavation area and excavation order
· traffic planning of mass transportation
· Safety planning
· Quantity and cost estimate
· Producing design plans
· complementing the track design maps
· complementing the cross sections of track designs
· ground reinforcement design, geotechnical design maps, profiles and cross sections when needed.

Results

· Reports, catalogues, data and files, research and soil investigation program
· Detailed design principles, technical specifications
· Operation map, profiles and cross section review, calculations and commentary
· Work specified quality requirements
· Pile map of ballast pilling
· Plans of mass intake and dump location
· Plans of depression and transition monitoring
· Vibration monitoring plans
· Ground water monitoring plans
· Safety documents
· Quantity list and cost estimate

[bookmark: _Toc496438123]BRIDGE DESIGN
Tasks to be carried out based on the pre-engineering design:

· Design for bridges and special structures based on the approved construction plans.
· To ensure that the content and presentation of the construction plans are based on existing laws and regulations and other general guidelines.
· To create the conditions for good construction.
· To regard implementers safety.

Printouts included in the construction plans:

· Main drawing
· Construction drawings (exacts measures and reinforcement)
· Possible tensioning drawings
· Grounding drawings
· Structural elements ao. concrete and steel elements assembly and part plans, parts list.
· Work description and quality requirements

Supplementing prints for the construction plan
	
· Work method plans
· Preliminary tensile stress test for tensile concrete structures
· Installation method suggestions
· Quantity lists
· [bookmark: _GoBack]Cost estimates 
· Structural calculations
· Design report

[bookmark: _Toc496438124]

TUNNEL DESIGN IF NEEDED
Tasks
· Checking and completing the initial data for the track designs:
· Checking the general plans of railway tunnel
· Checking the rail geometry
· Soil, rock, perched water and ground water data
· The environment, zoning and land use information of the tunnels
· Checking the soil and rocks required by the construction plans and checking the perched water and ground water data as well as environmental inspections.
· Programming additional studies and analyzing and organizing the results in a database.
· Updating the operational and risk analysis of traffic.
· Updating safety and emergency and accident requirements.
· Definition of maintenance requirements.
· Planning of environmental management and monitoring.
· Railway tunnel construction plan
· Final position, geometry and length
· Construction plans of rail tunnels, relating tunnels, gaps and spaces
· Definition of cross-sections and lengths of tunnels
· Aerodynamic analyzes and simulations
· Technical and security facilities and load-bearing, door opening and interior plans, work planning and structural planning.
· Tunnel grounding plans
· Ground and rock construction design
· Implementation plans for technical systems
· Planning equipment and accessories for the rail technics
· Preparing safety documents
· Preparing procurement documents
· The design of the railway tunnel and the connection of the environment.
· Updating construction and operation cost estimates.

Results

· Final general designs
· Construction plans
· Ground and soil engineering plan
· Rock construction plan
· Structural plans
· Plans for technical systems
· Track designs
· Safety plans
· Construction phase plans
· Necessary traffic plans during construction
· Safety documents
· Quantity lists and cost estimates
· Procurement documentations




[bookmark: _Toc496438125]STATION ARRANGEMENT DESIGN
Tasks

The aim is to implement technical design based on the track design.

Tasks to be carried out based on the pre-engineering design:

· Construction permission documents
· Special case tunnel station if needed
· The terms of various permits
· Project implementation timetable
· Type of contract
· Preliminary work gaps
· Cost and quality targets
· Addressing the design principles, technical specifications and making proposal of needed modifications
· Ground research data supplementation
· Track design data, updating if needed
· Other additional data
· Traffic during construction:
· passenger guidance in different phases
· planning of construction site traffic
· roads and traffic control in construction area
· checking traffic plans if needed

Results

· Design report
· Work description
· Text part
· Printing plans with plan maps
· Profiles
· Bale-specific cross-sections
· Special plans and structure details
· Dimensioning calculations
· Structural calculations
· Quantity lists and cost estimate
· implementation plans
· mass and performance 



[bookmark: _Toc496438126]ROAD AND STREET DESIGN
Tasks

The aim is to implement technical design based on the track design.

Tasks to be carried out based on the pre-engineering design:

· The preparation of the necessary permit documents
· Project implementation timetable
· Type of contract
· Cost objectives
· Addressing the design principles and technical specifications and making proposal of needed modifications
· Ground research data supplementation
· Other supplementing data
· Traffic during construction:
· Planning of construction site traffic
· Roads and traffic control in construction area
· Planning of correspondence protocols and co-operation with road-owners
· Green environment planning

Results

· Design report
· Work description
· Text part
· Printing plans with plan maps
· Profiles
· Bale-specific cross-sections
· Special plans and structure details
· Planning calculations
· Structural calculations
· Quantity lists and cost estimate
· implementation plans

[bookmark: _Toc496438127]DESIGN OF SPECIAL STRUCTURES AND EQUIPMENT
Tasks

· Checking the sufficiency of the initial data and obtaining the necessary additional information and measurements
· Design of railings, protective fences and other protective structures
· Design of noise barrier structure based on track designs
· Design of other special structures based on track designs
· Cooperation with other parties in the design

Results

· Design report
· Work description
· Dimensioning calculations
· Structural calculations
· Quantity lists and cost estimate

[bookmark: _Toc496438128]ENVIRONMENTAL IMPACT ASSESSMENT

Tasks

Construction plan is for technical implementation of the prevention and mitigation of harmful environmental impacts. The detrimental environmental impacts of bases, stocks, temporary roads and construction work will be refined and planned to mitigate harm. Attention is paid especially to the effects of waters and the protection of valuable objects. If additional areas, such as dumps and storage sites change or needed more, the new areas need to be ensured.

Results

· Technical solutions to prevent and mitigate the harms
· Environmentally friendly materials
· Minimizing the adverse environmental impacts of the construction site

[bookmark: _Toc496438129]ENVIRONMENTAL PLANNING
Environmental plans of construction phase plans are made based on previous designs and studies. Especially station area land use planning are checked for the initial data. Initial data for general plans is refined and detailed additions are made. The environmental plan emphasizes the planning of underpasses and flyovers, the planning of service road environment, noise barrier planning, and the planning of material dumpsites and station areas.

Environmental plans are made in separate plan map or on the plan of construction plans depending on the scope of the project. In addition, the required details, such as the facade of noise barriers and structural pictures, are drawn up. Planning is done in cooperation with the track, road, bridge, and special design engineers. Close cooperation is also important with third parties.

Tasks

· Checking the adequacy of the initial data and obtaining the necessary additional information and measurements.
· An environmental plan is prepared
· Structural plans of noise barrier if needed
· Station area planning
· Cooperation with other parties involved in the project.

Results

· Environmental plan
· Design report
· Work description
· Detail plans, cross sections, façade pictures, quantity lists and cost estimate



[bookmark: _Toc496438130]DESIGN OF SIGNALLING SYSTEM AND DEVICE
[bookmark: _Toc495331538][bookmark: _Toc496438131]Acquirement of initial data
· Information on present tracks
· track geometry
· Information on future tracks
· track geometry
· Information on electrical track equipment (present)
· present
· future
· Information on cable routes
· Information on cables
· information on present signalling devices
· information on bridges and other structures
· soil testing
· information on client’s territories
· velocity profile
· design documents of previous design phases
· Project planning principles, technical specifications
· traffic objectives
· technical objectives
[bookmark: _Toc495331539][bookmark: _Toc496438132]Design of signalling devices
Tasks to be carried out based on the pre-engineering design:

· Schematic overview 
· Lay-out plan of turn-out and signal safety control device
· Review of usable length of track and release speed
· Element list
· Route table, protection table or interlocking table
· Local shunting table
· No-fouling-point-free track section table
· Heating units of turn-outs.
· Signal groundwork list
· Plan of control and indication display panels/screens
· Equipment room plans
· Equipment room placement planning (lay-out plan)
· Gradient inspection (braked weight)
· Needed electricity for the signalling and traffic control system
[bookmark: _Toc495331540][bookmark: _Toc496438133]Level-crossing warning installations
· Lay-out plans of level-crossing warning installation
· Functional diagram of level-crossing warning installation
· Working method of level-crossing warning installation
· Cabling plan of level-crossing warning installation
[bookmark: _Toc495331541][bookmark: _Toc496438134]Track circuit design
· Track circuits 1:1000
· Insulation drawings of switches
· Insulation of turn-outs (two line representation 1:200)
· Coordinate list of insulations
[bookmark: _Toc495331542][bookmark: _Toc496438135]Cable route design
· Cable routes (wire route drawings)
· Underling tube list 
· Cable hole list
· Material list of cable routes
· Standard-project drawing of cable routes
· Lead-in sleeper list
· Working method specification of cable routes
[bookmark: _Toc495331543][bookmark: _Toc496438136]Automatic train protection (ATP) planning
· Completing of schematic overview with ATP data
· Completing of switch and signal safety control device with ATP data
· ATP cabling plan
· ATP element list
· ATP route table
· ATP identification number table
· ATP configuration table
· Fictional signals table
· ATP messages
· Lay-out plan of trackside signs
· Planning report
· Cost estimate
[bookmark: _Toc496438137][bookmark: _Toc495331544]COMPILING THE DETAILED CONSTRUCTION DESIGN 
[bookmark: _Toc495331545][bookmark: _Toc496438138]Tasks
The work includes among others:
· Preparation of report documents
· Document list
· Design report
· Design basis and technical specifications
· Project safety document
· Work specification
· Quantity and mass lists of all the disciplines
· Printing standardization and compilation of design documents
· Compilation of technical design files and other design material.
[bookmark: _Toc495331546][bookmark: _Toc496438139]Results
The construction design shall be organized in parts with the following principles:
· Report documents
· Design documents
· Technical design files and design material



