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BEP in response to EIR

[bookmark: _Toc197813461]BIM Execution Plan (BEP)
Project Name: Joseph Parry Theatre
Project Reference: 
Version: Final 
Date: May 10th 2025
Prepared By: TOST
[bookmark: _Toc197813462]Introduction
This BIM Execution Plan (BEP) has been prepared in response to the Employer’s Exchange Information Requirements (EIR) to define the project’s Building Information Modelling (BIM) workflows, standards, and procedures. It ensures compliance with BS EN ISO 19650-2 and facilitates effective coordination, clash detection, and digital handover.
[bookmark: _Toc197813463]Project BIM Objectives
The primary objectives of BIM implementation for this project are:
· To ensure efficient design coordination and clash detection.
· To standardize information exchange across teams.
· To streamline project delivery using a Common Data Environment (CDE).
· To enable accurate asset information handover for Facilities Management (FM).
[bookmark: _Toc197813464] Project Information Standards & Data Exchange
[bookmark: _Toc197813465]BIM Standards & Frameworks
All BIM processes shall conform to the latest UK BIM Framework standards, including:
· BS EN ISO 19650-1 & 19650-2 – Information management using BIM.
· BS EN ISO 19650-3 – Operational phase information.
· BS 1192-4 – COBie information exchange.
· PAS 1192-5 – Information security principles.
· Uniclass 2015 – Classification system.
[bookmark: _Toc197813466]Common Data Environment (CDE)
A Common Data Environment (CDE) will be used for managing and sharing project information. The selected CDE for this project is Revizto.
· Hosting Platform: Revizto (Cloud-based)
· File Access & Permissions: Role-based access for Employers, Designers, and Contractors.
· Audit Trail & Version Control: Maintained through CDE logs.
[bookmark: _Toc197813467]File Naming & Classification
File naming shall conform to BS EN ISO 19650-2 NA. Example format:
6036-ACECP-XX-XX-T-A-00001
Where:
· 6036 = Project Number
· ACECP = Originator (ACE Capital Projects Ltd)
· XX-XX = Location/Volume
· T = Type (Drawing, Model, Document, etc.)
· A = Discipline (Architecture, Structural, MEP, etc.)
· 00001 = Unique Identifier


[bookmark: _Toc197813468]Roles & Responsibilities
	Role
	Organization
	Responsibilities

	Employer (ACECP Ltd)
	ACECP Ltd
	Approves BIM deliverables, ensures compliance with EIR.

	BIM Manager
	James Williams 
	Oversees BIM strategy, CDE management, clash detection.

	Architectural Lead
	Olivia Scott (Gofod Designs)
	Develops BIM models for design compliance.

	Structural Lead
	George Matthews 
	Provides detailed structural models.

	MEP Lead
	Sean Thomas (Value S Solutions)
	Ensures MEP integration with BIM workflows.

	Contractor
	Mason Martin 
	Executes construction, manages updates in BIM models.

	Facility Manager
	Benjamin Davies
	Uses as-built BIM data for operations.


[bookmark: _Toc197813469]Information Exchange & Deliverables
	Phase
	Deliverables
	Format

	Concept Design
	BIM Model, Drawings
	RVT, IFC

	Detailed Design
	Detailed Models, Clash Reports
	RVT, PDF

	Construction
	Updated Models, As-built Data
	RVT, IFC

	Handover & FM
	COBie Data, Asset Register
	XLSX, IFC



[bookmark: _Toc197813470]Handover & Asset Information Requirements
· As-built models must be delivered in IFC format for interoperability.
· COBie datasets must include asset details, maintenance schedules, and energy performance data.



[bookmark: _Toc197813471]BIM Execution Timeline
	Milestone
	Start Date
	End Date

	BIM Coordination Kick-off Meeting
	Jan 2025
	Feb 2025

	Clash Detection Setup
	Mar 2025
	May 2025

	Detailed Design Finalization
	June 2025
	Oct 2025

	Construction BIM Model Updates
	Nov 2025
	Dec 2026

	As-Built Model Submission
	Jan 2027
	Feb 2027

	COBie Handover & Training
	Mar 2027
	Mar 2027



BIM Workflow in Detail
The Joseph Parry Theatre project follows a BIM Level 2 / 3 workflow, ensuring digital collaboration and data integrity.
A. BIM Execution Plan (BEP)
· The contractor must submit a BEP detailing:
· BIM software used (e.g., Autodesk Revit, Navisworks).
· Data exchange process (COBie, IFC standards).
· Model ownership (who updates which part of the model).
· Clash detection frequency (weekly, bi-weekly checks).
B. Common Data Environment (CDE)
· All project files are stored and managed in a CDE platform (e.g., Revizto, Autodesk BIM 360).
· Security protocols follow PAS 1192-5, ensuring cybersecurity for asset data.
· File formats include:
· Graphical Models: RVT (Revit), IFC (open format).
· Data Models: COBie, XLSX.
· Drawings: DWG, PDF.
C. Clash Detection & Coordination
· BIM Coordinator runs clash detection checks in Navisworks.
· Clash reports are shared in weekly meetings for resolution.
· Common clashes detected:
· MEP vs. Structure – Ducts intersecting beams.
· Architectural vs. Plumbing – Pipe routing conflicts with walls.
D. Level of Information Need (LOD/LOI)
· The project follows LOD 100-500 depending on the phase.
· LOD Breakdown:
· LOD 100-200: Concept design (basic massing).
· LOD 300: Detailed design (accurate dimensions).
· LOD 400-500: Construction and As-built models.
E. COBie Handover & Facility Management
· COBie files ensure structured asset handover.
· Facility managers receive data-rich models with:
· Maintenance schedules.
· Manufacturer details for components.
· Energy performance metrics.













[bookmark: _Toc197813472]Technical Report: Structural System, Material Selection, Load Considerations
[bookmark: _Toc197813473]BREEAM
[bookmark: _Toc197813474]Key Energy Efficiency Aspects
BREEAM assesses buildings based on energy, water, materials, health, and wellbeing. To achieve a high BREEAM rating, the following should be considered:
[bookmark: _Toc197813475]A. Passive Design Strategies
· Thermal Mass & Insulation:
· Use high thermal mass materials (concrete) to stabilize internal temperatures.
· Install high-performance insulation (walls, floors, and roofs) to minimize heat loss.
[bookmark: _Toc197813476]B. Active Energy Efficiency Strategies
· High-Efficiency HVAC Systems:
· Implement mechanical ventilation with heat recovery (MVHR). It manages  both cooling and ventilation while minimizing energy loss due to air leakage in a tightly sealed building
· Renewable Energy Integration:
· Install solar PV panels for on-site electricity generation.
· Smart Energy Management Systems:
· Use BMS (Building Management System) to monitor energy usage.
· Implement motion-sensor LED lighting for efficiency.
[bookmark: _Toc197813477]C. BREEAM Energy Scoring Criteria
· Aim for EPC (Energy Performance Certificate) rating of A.
· Implement metering and sub-metering to track real-time energy consumption.
· Use low-carbon materials with low embodied energy.
[bookmark: _Toc197813478]Implementation Strategies
	Design Strategy
	BREEAM Requirement

	High-Performance Insulation
	Yes (for energy efficiency)

	Airtight Construction
	Recommended

	MVHR (Heat Recovery)
	Encouraged

	Solar PV & Renewable Energy
	Points awarded

	Triple-Glazed Windows
	Encouraged

	Thermal Bridging Reduction
	Recommended


[bookmark: _Toc197813479]BREEAM & Energy Efficiency
· Heat Recovery Ventilation (MVHR): Achieves 75% efficiency.
· Solar PV panels: Reduce grid dependency by 30%.
· Passive Design: Natural insulation with U-values < 0.16 W/m²K.
Recommendations for Improvement
· Maximise natural ventilation strategies.
· Increase insulation levels beyond current requirements.
· Integrate a smart building management system (BMS) to monitor real-time energy use.
[bookmark: _Toc197813480]For the Joseph Parry Theatre to achieve a high BREEAM rating (Excellent or Outstanding), the following energy efficiency aspects must be integrated into the design, construction, and operational phases.


[bookmark: _Toc197813481]Design Strategies (Minimizing Energy Demand)
	Aspect
	Requirement
	BREEAM Credit Areas
	Design Strategy for Project

	High-Performance Insulation
	U-Value < 0.15 W/m²K for walls, roofs, and floors
	Ene 01 (Reduction of Energy Use)
	Use wood fiber, hempcrete, or aerogel insulation.

	Airtightness & Thermal Bridging Reduction
	Airtight construction (≤ 3 m³/hr/m² at 50 Pa)
	Ene 01 & Hea 05 (Thermal Comfort)
	Use high-performance membranes, careful detailing at junctions.

	Heat Recovery Ventilation (HRV)
	≥ 75% efficiency
	Ene 01 (Energy Efficiency)
	Install MVHR (Mechanical Ventilation with Heat Recovery) to reclaim heat from exhaust air.

	Demand-Controlled Ventilation (DCV)
	CO₂ sensors & automated controls
	Hea 02 (Indoor Air Quality)
	Adjust ventilation rates based on occupancy levels.

	Building Management System (BMS)
	Automated energy monitoring & reporting
	Ene 01 & Man 04 (Commissioning)
	Implement a smart BMS with real-time energy tracking & automated optimization.

	Occupancy Sensors for Lighting
	Automatic lighting control
	Ene 01 & Hea 01 (Visual Comfort)
	Use motion & daylight sensors for lighting.

	Energy-Efficient Appliances
	Min. A+ rated equipment
	Ene 08 (Energy Efficient Equipment)
	Use high-efficiency commercial kitchen & AV equipment.





[bookmark: _Toc197813482]Aesthethics
[bookmark: _Toc197813483]Acoustic Optimization for Theatre Performances
· Recycled soundproof panels ensuring speech clarity.
· Adjustable acoustic elements modulating sound dispersion.
Interior
Focusing on natural materials, acoustics, and visual harmony.
	Design Aspect
	Sustainable Solution
	Aesthetic Benefit

	Recycled & Low-VOC Paints
	Use eco-friendly paints with no toxic emissions.
	Allows for rich, vibrant color choices while improving indoor air quality.

	Acoustic Panels from Recycled Materials
	Use wood wool or felt panels from recycled content.
	Enhances sound quality while adding aesthetic textures to walls and ceilings.

	LED Architectural Lighting
	Smart LED lighting with color temperature control.
	Allows custom ambiance for different performances.

	LED Stage Lighting
 

 

	Energy-efficient dynamic lighting controls.
	Creates immersive visual effects for performances.







[bookmark: _Toc197813484]Technical Design Specifications
These involve structural, mechanical, electrical, and material considerations.
[bookmark: _Toc197813485]A. Structural & Envelope Specifications
	Component
	Technical Specification
	Sustainable Solution

	Foundation
	Reinforced concrete 
	Reduces embodied carbon footprint

	Walls & Insulation
	U-Value ≤ 0.16 W/m²K
	Use natural insulation (wood fiber, hempcrete)

	Windows & Glazing
	Triple-glazed with U-Value ≤ 1.0 W/m²K
	Low-E coatings to reduce heat loss

	Doors
	Airtight, insulated doors (U-Value ≤ 1.8 W/m²K)
	Reduces thermal bridging


[bookmark: _Toc197813486]B. Mechanical & HVAC System
	Component
	Technical Specification
	Sustainable Solution

	Ventilation
	Mechanical Ventilation with Heat Recovery (MVHR)
	≥ 75% heat recovery efficiency

	Water Heating
	Solar thermal panels with storage tank
	Reduces reliance on fossil fuels

	Building Management System (BMS)
	IoT-enabled energy monitoring
	Optimizes energy use with real-time data


[bookmark: _Toc197813487]C. Electrical & Lighting System
	Component
	Technical Specification
	Sustainable Solution

	Lighting
	LED with occupancy sensors
	Reduces energy consumption

	Power Supply
	On-site renewable energy (solar PV)
	Offsets grid reliance

	Smart Grid Integration
	Battery energy storage
	Stores surplus energy for peak demand


[bookmark: _Toc197813488]D. Water Management & Drainage
	Component
	Technical Specification
	Sustainable Solution

	Water Fixtures
	Dual-flush toilets, aerated taps
	Reduces water usage

	Drainage System
	Sustainable Urban Drainage Systems (SuDS)
	Prevents urban flooding & soil erosion



[bookmark: _Toc197813489]Structural System Overview
The theatre incorporates a steel frame construction with a space frame roof system, designed for long-span load efficiency, acoustic optimization, and environmental sustainability.
[bookmark: _Toc197813490]Primary Load-Bearing Framework
· Structural Steel Beams (S355 grade) provide a yield strength of 355 N/mm², ensuring adequate resistance against dynamic and static forces.
· HEA 300 columns selected for primary supports, balancing compressive loads and lateral stability.
· IPE 450 beams used for stage and seating structures, accommodating live loads and minimising deflection.
[bookmark: _Toc197813491]Roof Space Frame Load Management
· SHS 100 × 100 mm hollow sections distributed to form a grid supporting roof loads.
· Tapering geometry accommodates HVAC integration, preventing excessive deflection.



[bookmark: _Toc197813492]Material Selection & Performance
Materials were selected based on strength, sustainability, and long-term durability.
	Material
	Density (kg/m³)
	Yield Strength (N/mm²)
	Function

	S355 Steel Beams
	7850
	355
	Load-bearing steel frame

	Corten Steel Cladding
	7800
	345
	Weather-resistant façade

	C35/45 Concrete
	2400
	45
	Foundation and flooring

	Rockwool Insulation
	100
	-
	Acoustic & thermal insulation



[bookmark: _Toc197813493]Non-Technical Design Specifications
These involve aesthetic, social, and operational aspects of the theatre’s design.
[bookmark: _Toc197813494]A. Architectural & Aesthetic Considerations
	Aspect
	Non-Technical Specification
	Sustainable Solution

	Acoustic Design
	Sound-absorbing panels from recycled materials
	Improves acoustics with eco-friendly materials


[bookmark: _Toc197813495]B. Social & Wellbeing Factors
	Aspect
	Non-Technical Specification
	Sustainable Solution

	Indoor Air Quality
	Low-VOC materials & plants for air purification
	Improves occupant health

	Accessibility & Inclusivity
	Step-free access, tactile paving
	Ensures universal access


[bookmark: _Toc197813496]C. Operational & Lifecycle Considerations
	Aspect
	Non-Technical Specification
	Sustainable Solution

	Maintenance
	Use of self-cleaning materials
	Reduces cleaning costs & chemical use

	End-of-Life Strategy
	Design for deconstruction
	Facilitates material reuse



[bookmark: _Toc197813497]Load Calculations for Structural Integrity
[bookmark: _Toc197813498]Dead Load (Self-Weight) Computation
The total self-weight of the structure is derived using volume-weight equations:
Steel Frame Load Contribution

Wsteel=Volume×Density

Given beam spacing at 4m intervals:

Wsteel = 12m×0.3m×0.2m×7850=56.6 kN/m 

Corten Cladding Load Contribution

Wcladding=10m×0.004m×7800=31.2 kN/m

Concrete Slab Load Contribution

Wconcrete=10m×0.15m×2400=36 kN/m

[bookmark: _Toc197813499]Live Load Analysis
Occupancy loads distributed over the seating, stage, and service areas:
· Audience seating → 4 kN/m²
· Stage & backstage → 5 kN/m²
· Service zones → 0.75 kN/m²
[bookmark: _Toc197813500]Wind & Environmental Load Analysis
The wind pressure is determined using the dynamic pressure equation:

· Wind speed (Merthyr Tydfil region): 30 m/s
Pwind=0.5×1.225×(30)2=551.25 N/m² 
· Applied lateral force on façade: 1.2 kN/m²
[bookmark: _Toc197813501]Steel Section Verification
Column Design (HEA 300)
Axial Load Capacity:
P=σAP 

P=355×(0.3×0.3)
Result: 32 kN per column, ensuring stable vertical support.

Beam Deflection Check (IPE 450)
Maximum Moment Capacity:
M= 
Result: 110 kNm, confirming allowable bending resistance.


[bookmark: _Toc197813502]Foundation Strategy Computations

Spread Footing Foundation
Used for primary load-bearing columns.
Concrete pad dimensions: 3m × 3m × 0.75m thickness.
Reinforced C35/45 grade concrete ensures compressive strength ≥ 45 N/mm².

[bookmark: _Toc197813503]Spread Footing Load-Bearing Check
Foundation pad size: 3m × 3m × 0.75m thickness Load Capacity:
Result: 580 kN/m², ensuring stable load distribution.

[bookmark: _Toc197813504]Pile Foundation for High-Load Zones
· Necessary for areas with weaker soil strata.
· Bored piles (450mm diameter, embedded 8m deep) ensure ground stability.
· Pile spacing: 2m intervals to evenly distribute loads.
· 
[bookmark: _Toc197813505]Pile Foundation 
450mm diameter bored piles chosen for high-load zones.
· Embedded depth: 8m for ground stability.



[bookmark: _Toc197813506]Load-Bearing Capacity Calculations
[bookmark: _Toc197813507]Column Load Distribution to Footing
Using axial load formula:
Pcolumn=σAP_
· Steel column HEA 300 (cross-section 0.3m × 0.3m):
Pcolumn=355×(0.3×0.3)=32 kN 
· Total column load (considering multiple supports):
Ptotal=32×15=480 kN

[bookmark: _Toc197813508]Bearing Capacity of Concrete Pad
Using bearing capacity formula:
qallowable= 
· Footing area:
A=3m×3m=9 m² 
· Allowable soil pressure: 580 kN/m²
qactual==53.3 kN/m²
Result: The foundation is safely within allowable bearing capacity.
[bookmark: _Toc197813509]Pile Foundation Load Considerations
 Load per Pile Calculation
Using pile bearing formula:
Qpile= qsoilA + qfrictionL
Where:
· qsoil = 350 kN/m² (estimated soil bearing capacity).
· A = π × (0.45²) = 0.636 m² (pile cross-section).
· qfriction = 45 kN/m (shaft friction factor).
· L = 8m (embedded depth).

Total Load Support per Pile
Qpile =(350×0.636)+(45×8)

Qpile =222.6+360=582.6 kN
· With pile spacing at 2m intervals, total piles required:
N=  
N=  = 0.82 (1 pile per column, safety distributed)
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