Al Maha Sofitel Hotel - Case Study

InteliBuild

BIM + 3D Consultants

Project Information

Project/Building Name: Al Maha Sofitel

Location: Doha, Qatar

Project Size (sq m): 52,000 sq m (constructed floor area)
Building Type(s): 5 Star Hotel

InteliBuild Project Type: 3D CAD Design Validation

Total Building Costs: US$80m (estimated)

Owner: Al-Mirgab Tourism Company
Architect: South West Architecture
Structural Engineer: South West Architecture

Building Services Engineer: South West Architecture

Main Contractor: Al Majal

InteliBuild appointed by: Diplomat Group, MEP Contractor
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Fig. 1: Architectural Render (South West Architects)
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InteliBuild services save time and money for client s on building projects. This case study
describes the use of 3D CAD models for checking and co-ordinating building services during
construction and highlights the benefits for the de veloper, consultants and contractors.

Project Description

The Al Maha Sofitel is a 24 storey hotel development with a mix of large hotel rooms and luxury
suites, speciality restaurants, a grand ballroom, conference and function rooms, a spa facility and a
basement car park. The ground floor entrance lobby incorporates a feature staircase and atrium.

The project consists of 52,000 square metres of constructed floor area. The primary structure is a
reinforced concrete frame with post-tensioned floors. The external envelope is formed from pre-cast
GRC panels.

InteliBuild Scope of Services

Diplomat Group awarded a contract to InteliBuild to provide 3D CAD design validation services to the
building services contractor during the construction phase of this prestigious hotel in Qatar.

Comprehensive detailed 3D CAD models were required to be produced by the InteliBuild
architectural, structural and MEP modelling team from the 2D design drawings provided by the client.
InteliBuild managed the production of the 3D CAD models and maintained a register to record the
information incorporated in the digital 3D models.
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Fig 2: Architectural and Structural 3D CAD models

Throughout the 3D modelling process, discrepancies in drawing details, lack of information,
co-ordination problems, clashes and conflicts within the accurate CAD models were all identified by
InteliBuild engineers and documented as Technical Queries (TQs). The multi-disciplinary models were
also utilised for buildability assessments. TQs are a useful design review tool and provide a quick and
easy method for contractors to raise RFI's early in the construction process.

The design consultants, structural engineers and mechanical and electrical engineers used the
Technical Queries and RFI's produced by InteliBuild to revise and up-date their design drawings.

InteliBuild’s in-house BIM specialists and engineers used the 3D CAD models to assist in the
coordination of the building services. The MEP shop drawings for all the building services were
produced from the fully co-ordinated 3D CAD models for use by the contractors during installation on
site.
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InteliBuild Process

The 3D CAD models for the Sofitel Hotel include all of the following building components;
- Architectural walls & ceilings
GRC facade panels, windows and stone cladding
Concrete structures including columns, core walls, beams and slabs with openings
Vertical circulation systems (stairs, escalators and lifts)
Mechanical air conditioning ducts, pipe work and equipment
Fire Protection pipe work, pumps, sprinkler heads & valves
Plumbing & Drainage pipe work
Electrical conduits & cable containment
Utilities including electric, gas, drainage and water mains

Fig 3: Fire Services, Drainage and MVAC 3D CAD models

Fig 4: Integrate Building Systems at First Floor Level
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The InteliBuild engineers and 3D CAD modellers assembled the virtual building model in stages to
suit the planned construction programme. Within the first two months, 254 TQs were produced
identifying design and construction issues. Over 8,000 clashes were identified between each of the
building services systems and the building structure and architectural elements.

Each TQ included a description of a particular design issue which needed to be addressed by the

design consultants. Annotated 3D views were used to demonstrate each issue clearly and the TQ
highlighted the relevant design drawings for quick and easy reference.

Fig 5: Technical Query TQ 057 illustrates exhaust louvers clashing with primary structure

Fig 7: Technical Query TQ 086 illustrates structural framing clashing with drainage channels
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By creating the building virtually with the use of 3D CAD technology, all of the contractors and
designers were able to review the building design quickly and to correct errors before they were
realised on site. InteliBuild BIM Managers facilitated design co-ordination workshops with the design
consultants so that each and every TQ was reviewed and discussed. Where possible the InteliBuild
team suggested solutions for the design and construction team to consider.

A key advantage of having 3D CAD models of all of the building services is that MEP coordination can
be done virtually and in advance of the building works. The MEP engineers and co-ordinators
performed the building services coordination accurately by identifying clashes and validating
clearance checks. Coordination performed using the 3D CAD model at the early stages of the
construction phase ensured the contractors would save time, materials, and costs and reduced their
commercial risks during construction.

Fig 8: Clashes Identified between basement drainage and MVAC systems

Fig 9: Co-ordinated Building Services completed
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Results

The primary purpose of the InteliBuild scope of work was to reduce the commercial risks to the
contractors due to potential delays on site due to unforeseen structural and MEP design and
co-ordination problems.

The 3D CAD models identified critical design conflicts between some of the structural systems and
the ductwork ventilation systems which required detailed consideration by the mechanical and
structural engineers. The virtual building models were used to illustrate the problems and to
determine suitable solutions in advance of any construction on site thus avoiding potentially major
delays and substantial disruption costs at a later date.

The InteliBuild 3D CAD team worked closely with the MEP Contractor to assist them with the
co-ordination and shop drawing production. The production of the shop drawings from the co-
ordinated 3D CAD models saved the building services contractor both time and money.

This was the first time that the main contractor, MEP contractor, architects and client were involved in
the process of 3D CAD design validation. Due to the benefits demonstrated by InteliBuild each of the
participants will consider the use of BIM and 3D CAD on future construction projects.

The client noted that the BIM process should be adopted as early as possible by the design
consultants and contractors on all of their future developments.

Fig 10: Complete Combined Services 3D CAD model
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