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− 2022 GS_20220511_ Building Condition Assessment - Vancouver Aquatic Centre (Final)  

− 2022 VAC-RPT-20220513-GVA-Pool Condition Assessment_Rev.1 – RJC  

− 2022 Acuren “Vancouver Aquatic Centre Structural Steel Corrosion Assessment” 

• Reference Documents: 

− NBCC 2020 National Building Code of Canada 

2 Scope of Services Provided 

The scope of work that Ausenco carried out is summarized below, along with some outcomes of the work. 

• John Sherstobitoff attended a site visit on September 28, 2022. 

• Ausenco reviewed information provided by the City (see Section 1 above). 

• Regarding two precast panel bolt/pad connections in attic space; SW and SE corners (as observed during 
site visit September 28). The bolt/pad appeared to be very near the edge of the support, rather than 
centred on the support. 

− The noted condition will be assessed by Glotman Simpson and reported on in their Q1 2023 report. 

Figure 1: South West Corner Precast Panel Bolt/Pad Connection 
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Figure 2: South West Corner Precast Panel Bolt/Pad Connection-Close-up 

 

• Further material inspection and/or testing. 

− A Concrete Assessment Strategy was prepared by Ausenco (refer to Appendix 1). 

o Based on two site visits and review of existing reports, Ausenco’s expectation is that retaining 
and remediating key existing concrete elements is feasible and practical. 

o A detailed inspection and material testing is proposed.  The estimated cost of such a program as 
outlined in Appendix 1 is estimated to cost $50,000 as summarized below. This program would 
have the City retain a specialized testing firm, with overview by a structural consultant. 

o 40” square columns, diving towers, precast girders, perimeter walls: $30,000. 
o Bleachers and washrooms: $5,000. 
o Consultant coordination and review: $5,000. 
o Allowance for additional items: $10,000. 
o City to provide complete access and make good all test locations. 
o Testing contingencies due to unforeseen in-situ conditions. 

− Updated Steel Assessment Report received November 7, 2022 from Acuren (refer to Appendix 2). 

o There are local areas of the steel truss with some loss of steel thickness. 
o Paint tested and noted to have some lead content. 
o The extent of remediation for the steel trusses (and these local areas) can be determined after 

the new design is developed and new loads on trusses are analyzed. The intent would be to 
focus on the areas that have the most thickness loss to determine if reinforcement is required for 
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the new demands. A goal would be to provide a lighter roof system to reduce the demand on the 
steel trusses. 

• Seismic hazard data per recently released NBC 2020. 

− The facility was constructed circa 1972. 

− The structure was designed in accordance with the regulation of Vancouver Building Bylaw #4193. 

− All footings are noted to bear on till or shale, equivalent to Site Class C. 

− Based on Vancouver Building Bylaw #4193, Lateral EQ Force = 0.11 W. 

− The elastic response spectrum per NBC 2020 is provided below, for the range of Vs30 values for a 
Site Class C soil. 

Figure 3: NBC 2020 Response Spectrum for Aquatic Centre Location, Upper and Lower Bound for Site Class C Soil 

 

− Obtaining Vs30 may result in 24% to 43% reduction in seismic demand, compared to using a default 
Site Class C value (upper bound curve per NBC 2020 if Vs30 is not obtained), for structure with 
fundamental period less than 1 second. 

− Based on NBC 2020 and assuming 1.3 for Importance Factor (Community Centre), fundamental 
period of structure less than 0.2 seconds, and Rd = 1.5, Ro = 1.3. 

o Lower Bound (Red Curve) Lateral EQ Force = 0.37 W 
o Upper Bound (Purple Curve) Lateral EQ Force = 0.58 W 

Therefore, obtaining Vs30 could result in up to 36% reduction in lateral earthquake design forces for 
a structure with a period of less than 0.2 seconds. It is recommended to obtain Vs30 for the site. 

• Options for rehabilitation and seismic retrofit of the facility. 
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− It is proposed that the following structural components be retained or removed as part of a 
rehabilitation and seismic retrofit of the facility at the existing location. Figure 4 highlights in green, 
those components proposed to be retained. 

o Retain the steel truss superstructure. 
o Retain 4-40” square columns and east and west diving towers. 
o Retain the seven main precast concrete roof girders. 
o Retain bleachers and washroom structures. 
o Retain (and reinforce if necessary) the exterior concrete walls. 
o Remove the pool walls and deck, replace entirely. 
o Remove and replace the roof deck with a lighter and lower maintenance deck. 
o Remove and replace the exterior siding with a lighter weight envelope; it is understood that more 

glazing is desirable. 

Figure 4: Sectional View of the Building – Looking South 

 
Figure 5: Sectional View of the Building – Looking West 
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• Other consultants required for this study. 

− No other consultants were retained by Ausenco during this study. 

− Ausenco recommended that Acuren update their report; Acuren was retained by the City and 
completed the update 

• Review geotechnical scope of services for the next phase of the project, as prepared by the City. 

− Completed in November 2022; feedback via email. 

• Additional site visits. 

− Ausenco’s Reza Mortazavi and Oon-Soo Ooi visited the site on November 10, 2022. 

− Ausenco’s Reza Mortazavi visited the site on January 31, 2023. 

• Liaison with contractor. 

− Consulted with John Loop of Scott Construction Group on January 13, 2023; a summary is provided 
below: 

o Agreement with our general concept of restoration. 
o Complete removal of all paint on steel truss and repainting is not necessary unless so directed 

by the architect/Owner. 
o Remove paint locally as required for steel ‘repairs’, per Acuren report and further analyses. 
o Repaint any new reinforcing steel, with paint compatible with existing paint. 
o Most current primer paints have some lead content. 
o Retaining and remediating the noted concrete elements is feasible, given that the noted testing 

and investigations confirm that remediation is suitable to provide another 50-year life to those 
components, with subsequent regular inspection and maintenance. 

o Complete closure of facility is necessary during the restoration. 

• Reusability of bleachers/seating and washroom structures. 

− There is delamination and spalling of concrete cover at a few locations. 

− There are many minor cracks along the perimeter walls and in the bleacher area. 

− Basement slab-on-grade has many cracks. 

Overall, retaining and remediating the above existing concrete elements is feasible, given that some 
similar testing and investigation (as for the main structural elements discussed earlier) be performed on 
exposed rebars and also several randomly selected locations. The intent would be to confirm that 
remediation is suitable to provide another 50-year life to those components, with subsequent regular 
inspection and maintenance. 

3 Seismic Upgrading Strategies 

Below are two options for seismic upgrading, utilizing the structural component retained per Section 2. 

3.1 Option 1 

The C.Y. Loh Associates Ltd. report dated October 26, 2018 suggested the following concept: 
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• Removal of the heavy precast cladding and roof elements and replacement with a new structure that 
retains the form of the existing building. 

• The sloping precast concrete double tees that form the pool area walls would be replaced with sloping 
steel beams with horizontal girts which support a steel stud assembly with insulation and steel cladding. 

• Steel bracing would be arranged between the steel columns to transfer lateral loads from the roof to the 
foundations (this would form part of the Seismic Force Resisting System (SFRS)). 

• Structural work would include upgrades to the support conditions at each of the columns. 

• Add shear walls in between 40” columns as additional SFRS. 

• Figure 6 and Figure 7 illustrates the concept, with material extracted from the noted report. 

Figure 6: Option 1 – Wall Panels Bracings and Perimeter Foundation Upgrades 
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Figure 7: Option 1 – Suggested Shear Wall and Perimeter Upgrades 

 

3.2 Option 2 

To give more flexibility to the architectural design and building envelope design of a rehabilitated facility, we 
suggest a completely interior SFRS: 

• Add shear walls in between and perpendicular to the 40” columns, for both NS and EW loading. 

• Add concrete shear walls (fins) in two directions at the diving towers, away from diving pool, to augment 
both NS and EW lateral load capacity. 

• Lateral bracing of roof truss to connect to above SFRS items. 

• As per Option 1, removal of the heavy precast cladding and roof elements and replacement with a new 
structure that retains the form of the existing building; however, the new envelope could be non-SFRS to 
resist only wind pressure and snow loading. 
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Figure 8: Option 2 – Interior SFRS System, Shear Walls  

 

Option 1 considers additional diagonal bracing for the entire perimeter wall plus some new interior shear walls 
as the SFRS. Option 2 avoids using the exterior wall as the SFRS and proposes the steel truss to be the 
lateral roof diaphragm to transfer roof and wall envelope loads to the SFRS. Therefore, the exterior building 
envelope would become primarily architectural which creates more latitude for architectural options for the 
roof system, wall system and extent of glazing. 

4 List of Appendices 

The following documents are provided as appendices to this memo. 

• Appendix 1 – Concrete Assessment Strategies from Ausenco 

• Appendix 2 – Updated Steel Assessment Report from Acuren 
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Appendix 1 – Concrete Assessment Strategies from Ausenco 
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107293-01 VANCOUVER AQUATIC CENTRE 

CONCRETE ASSESSMENT STRATEGIES  

 

40” SQUARE COLUMNS 

Scope of Work/Limitations 

1. All 40” sq columns. 

Objective  

1. Investigate cracks, concrete delaminations and corrosion activity to evaluate concrete repair methods 
and service life extension.  Tests are designed for the top end of column @ Grid 13C but can 
potentially be applied to other columns with some modifications. 

Methodology 

1. Perform detailed visual examination for cracks, corrosion stains, efflorescence, spalls and other 
visible deterioration.   
 

2. Conduct hammer-sounding to detect delaminations.  If delaminations are present, remove concrete 
delaminations to examine cause(s) of delamination. 
 

3. Identify rebar layout at the vicinity of cracks by destructive means (chipping) and/or NDT 
(pachometer or GPR). 
 

4. Extract concrete cores between rebar to intersect the end of cracks.  NDT (GPR, impact-echo or 
pulse echo) may help but cores are required for conclusive data. 
 

5. Conduct ASTM C876 corrosion potential test on all surfaces at 300 mm maximum grid spacing at the 
top 1 m of column. 
 

6. Patch all chipped areas and core holes with non-shrink concrete repair product (e.g. Target 
Flowcrete, or eq.) in accordance with manufacturer’s specifications. 
 

EAST AND WEST DIVING TOWERS 

Scope of Work/Limitations 

1. Hands-on testing is limited to the wall areas below the lower dive platform of each tower due to their 
relatively higher moisture exposure and ease of accessibility.  Testing can be extended to higher 
tower elevations and the diving platforms, if required. 

Objectives 

1. Limited condition assessment of the diving towers to evaluate service life extension options.  
 

2. Investigate cracks in the repair patch in the southwest corner of east diving tower in the lower level.  
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Methodology 

1. Perform detailed visual examination for cracks, corrosion stains, efflorescence, spalls and other 
visible deterioration.  
 

2. Conduct hammer-sounding of concrete surfaces to detect delaminations.  If present, remove 
concrete delaminations to examine cause(s) of delamination. 
 

3. Conduct pachometer survey at representative areas to measure as-built rebar cover. 
 

4. Obtain concrete samples from the tower walls above and below the pool deck for water-soluble 
chloride content (CSA A23.2-4B) and pH analysis.  Test locations shall represent one area of 
deteriorated or marginal concrete in each tower and two sound areas in each tower with highest 
vulnerability to rebar corrosion.  Each test location shall have a minimum of three concrete sampling 
depths to establish their concentration profiles.  Possible depth profiles are the outer 20 mm of 
concrete, a 20 mm depth at the first mat of rebar, and a 20 mm depth at the second mat of rebar. 
 

5. Conduct ASTM C876 corrosion potential tests on all vertical surfaces of the towers from slab on 
grade to the lower dive platforms.  Provide separate electrical grounding lead for above and below 
the pool deck testing.  Conduct the half cell tests at maximum 500 mm grid spacing, with additional 
testing along cracks.  Remove wall coating by grinding to expose concrete surface for testing (City to 
repaint test locations).  Patch the contact points without damaging the electrical grounding leads and 
cap the protruding electrical leads with banana plug for re-use in future corrosion potential tests.  
Provide graphical layout of test locations for future reference.  
 

6. The ASTM C876 corrosion potential tests can be supplemented with “rate of corrosion” testing, if 
testing equipment and resources are available. 
 

7. Conduct two tensile bond tests (CSA A23.2-6B) of the repair patch at the SW corner of east diving 
platform to measure the bond strength.  Identify the rebar layout and cover using pachometer.  
Further diagnostic tests shall be determined after conducting the above-noted tests. 
 

PRECAST GIRDERS 

Scope of Work/Limitations 

1. Hands-on testing is limited to girders readily accessible from catwalk, and is conducted with minimal 
invasive work.  Testing can be extended to other girders if access is provided. 

Objectives 

1. Limited condition assessment to evaluate service life extension options. 

Methodology 

1. Perform detailed visual examination of all girders for cracks, corrosion stains, efflorescence, spalls 
and other visible anomalies.   
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2. Perform hammer-sounding to locate concrete delaminations of girders accessible from the catwalk.  
If present, remove concrete delaminations to examine cause(s) of delamination if removal can be 
done safely.  (City to do delamination repair.) 
 

3. Conduct pachometer survey to measure as-built cover of prestressing strands and rebar at 
representative areas of the girders. 
 

4. Conduct ASTM C876 corrosion potential tests for the full length of minimum two precast girders at 
maximum 1 m interval.  Test locations shall include top and bottom flanges and minimum two 
locations on the web per test interval.  Patch all contact points without damaging the electrical 
grounding leads and cap the grounding leads with banana plug for re-use in future corrosion potential 
tests.  Provide graphical layout of test locations for future reference.   
 

5. The ASTM C876 corrosion potential tests can be supplemented with “rate of corrosion” testing, if 
testing equipment and resources are available. 
 

6. If there are durability concerns arising from the above tests, further testing shall be conducted. 
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Appendix 2 – Updated Steel Assessment Report from Acuren 
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