
Case Study:  The Earth Sciences Building at 

UBC, Vancouver, BC 

The Earth Sciences Building (ESB) at the University 

of British Columbia (UBC) in Vancouver, BC, is a 

recent project where GHL developed a fire risk-

based alternative solution to permit the use of mass 

timber as the principal construction for the 

building’s north wing.  This case study provides an 

overview of the fire engineering and Building Code 

challenges and GHL’s solution. 

Background 

The ESB is a 5 storey building designed to 

accommodate more than 6400 students and the 

Faculty of Earth Sciences at UBC.  The ESB building 

is divided into the North and the South wings.  The 

South wing is constructed using concrete and 

houses the laboratories.  The North Wing, which 

houses academic research and teaching areas, is 

constructed using wood, which includes laminated 

veneer lumber (LVL) composite floor, supported by glue-laminated (glulam) beams and columns.  The project architect selected 

wood as the primary structural material because of its qualities and value as a renewable resource, which draws significant 

parallel to a facility that carries out research about earth, ocean and atmospheric sciences.  In addition, the Province of British 

Columbia’s Wood First Act also promotes the use of environmentally friendly construction for provincially funded projects.  

Therefore, the selection of wood, a material that stores carbon, became a natural choice.   

Building Code Challenges & Solutions 

Under the prescribed fire safety provisions in the British Columbia Building Code (BCBC), the use of wood is not permitted.  The 

Building Code would only permit such facility to be constructed of wood if it were not more than 2 storeys in building height.  At 

5 storeys, the design to use wood is significantly over the prescribed limits.   In order to allow for the use of wood for the North 

Wing, an engineering assessment was carried out and documented as a Building Code Alternative Solution, which was peer-

reviewed as part of the building permit approval process.  

The fire engineering assessment essentially examined how the wood 

construction will perform in fire, in both the pre-flashover and post-

flashover environments.  In the pre-flashover environment, the 

concern was that wood, being a combustible material, might become 

fuel for the fire, in addition to the contents (the primary fuel source), 

resulting in a more rapid fire growth that would cause flashover to 

occur sooner and increase the potential for fire spread.  The potential 

for rapid fire growth and spread would also affect the building’s 

evacuation and fire service response.  To address this potential 

hazard, the ESB was designed with an automatic sprinkler system.  In 

addition, the Building was compartmentalized into 3 sections by 1h 

fire separations such that the spread of fire within the building would 

be limited to one of the wings in one of the storeys.  The North Wing 

being used for offices is also highly compartmentalized in nature.  As 

Fig1   The Earth Sciences Building  

Fig 2   ESB during construction, showing the 

exposed glulam beams and columns 

supporting the composite floor. 



such, the risk of fire spread is inherently limited by the design of the 

space.  Further, fire retardant coating was applied where necessary to 

alter the surface burning characteristics of the wood interior ceiling 

finishes such that the overall exposed wood surfaces will have the same 

properties as that permitted in a noncombustible building.   

In the post-flashover environment, the concern was the potential for 

collapse of the wood structure due to excessive charring and reduced 

strength of the wood members.  To address this, the wood structure 

was engineered to account for the charring of the wood members for 

the required fire-resistance period (60min) such that the resistance 

provide by the reduced cross-section (unburned portion) of the wood 

members would continue to resist the gravity loads expected during the 

fire.  A key component of the fire safety design of mass timber 

construction traditionally not addressed by the Building Code was the 

performance of the steel connections.  To ensure the connections 

would continue to transfer loads in the mass timber frame system 

during a fully-developed fire, a type of concealed connector known as 

Sherpa connector was used.  Where there were other exposed steel 

elements that were part of the wood structure’s load path, intumescent 

coating was used as the passive fire protection method.  Working in 

conjunction with the project structural engineer, it was substantiated 

that exposed wood members can attain the same fire resistance as 

noncombustible structures. 

The ESB project has demonstrated the use of risk-based engineering analysis under the alternative solution provision in the 

Canadian Building Code to permit the use of mass timber construction where noncombustible construction would otherwise be 

required.  By understanding the safety objectives of the Building Code and the dynamics of compartment fires, it was 

demonstrated that the mass timber building is as safe as a noncombustible building.   

 

Environmental Stewardship  

The successful completion of the ESB project not only showcased a collaborative design effort by the architect, the structural 

engineer and the fire engineer / Code consultant; it renewed UBC’s commitment to environmental stewardship of the natural 

resources in Canada.  It was estimated that by selecting wood as the construction material of the North Wing,  approximately 

1,094 metric tonnes of CO2 were stored in the lumber, which is equivalent to the emission of approximately 200 passenger 

vehicles in one year. 
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Fig 3   The ESB atrium looking towards to 

timber wing with the feature wood stair. 
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