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Construction Vibration 
“Zone of Influence” and 

Pre-Construction Studies 

Runnymede Health Centre  

Long-Term Care Home 

Proposed Institutional Building 
City of Toronto 

EXECUTIVE SUMMARY 

Valcoustics Canada Ltd. (VCL) has been retained to prepare Construction “Zone of Influence” 
(ZOI) and Pre-Construction studies for the construction of the Long-Term Care Home at 
Runnymede Health Centre in the City of Toronto. 

This report addresses ground-borne vibration associated with the construction activities on the 
subject site, relative to the potential impacts on the nearby vibration sensitive uses/structures. 

In summary: 

 The assessment shows that the predicted ZOI extends beyond the legal boundaries of the 
site to the south, east and west. The ZOI includes vibration-sensitive structures outside the 
legal boundaries of the site to the south and east. 

 Since the ZOI extends past the legal boundary of the site and more importantly includes 
nearby structures, the preparation of a Pre-Construction vibration study is required as per 
the City of Toronto By-law 514-2008, including the development of a vibration monitoring 
program. 

 Attended monitoring is recommended at the underground services to the south of the site 
during construction. 

The existing Runnymede Health Centre building is also within the zone of influence. Since the 
existing building is under the same ownership as the proposed development, vibration 
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monitoring is not strictly required. However, due the sensitive nature of the existing uses on the 
site and proximity to the caisson drilling locations, vibration monitoring is recommended. 

1.0 INTRODUCTION 

Valcoustics Canada Ltd. (VCL) has been retained to prepare Construction Vibration “Zone of 
Influence” (ZOI) and Pre-Construction vibration studies for the Long-Term Care Home at the 
Runnymede Health Centre in the City of Toronto. 

This report addresses ground-borne vibration associated with the construction activities that will 
occur on site, relative to the potential impacts at nearby vibration sensitive uses/structures. 

2.0 GENERAL 

2.1 DESCRIPTION OF THE SITE 

The proposed Long-Term Care Home will be located at the south side of the existing 
Runnymede Health Centre property at 625 Runnymede Road. The overall Runnymede Health 
Centre site is bounded by: 

 A mix of commercial and residential uses to the north; 

 Fisker Avenue, with existing residential dwellings beyond, to the east; 

 St Johns Road, with existing residential dwellings beyond, to the south; and 

 Runnymede Road, with existing residential dwellings beyond, to the west. 

The site is currently used as a parking lot. Figure 1 shows the Context Plan. 

2.2 CITY OF TORONTO CONSTRUCTION VIBRATION BY-LAW AND CONTROL FORM 

As per Section 3.6.C(1) of Chapter 363 of the City of Toronto Municipal Code (Building 
Construction and Demolition), “an applicant for a permit for construction, including demolition, 
shall submit as part of the permit application a vibration control form”.  The Vibration Control 
Form consists of three sections to be completed by the proponent or its representative: 

 Section A:  Vibration Control – identifies a series of construction activities of potential 
concern with respect to vibration, including a general category of “Any other construction 
activity or method that has the potential to cause vibrations which may impact on buildings 
or structures outside of the construction site.....”. 

 Section B:  Preliminary Study as required by Chapter 363 – if any of the activities 
identified in Section A will occur (answers to any of the questions in Section A are “YES”), 
then a Preliminary Construction Vibration Study (as per Section B) is required.  The 
preliminary vibration study must identify the potential ZOI beyond the legal boundaries of the 
construction site and any buildings/structures within the ZOI, as well as noting buildings 
designated under the Ontario Heritage Act. 
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 Section C:  Pre-Construction Consultation and Monitoring Program – provides 
additional requirements regarding monitoring, reporting, public consultation, and inspection 
of adjacent existing structures/buildings, if the ZOI extends beyond the legal boundaries of 
the construction site. 

The requirements of the Vibration Control Form are based on Section 3.6.C of Chapter 363 of 
the Municipal Code. 

Appendix A includes the executed Vibration Control Form for this site. 

3.0 ZOI ASSESSMENT 

3.1 VIBRATION CRITERIA 

3.1.1 City of Toronto By-Law 514-2008 

Section B of the Vibration Control Form (and the related text in Section 3.6.C of Chapter 363 of 
the Municipal Code) requires that a plan be prepared showing the construction site, the adjacent 
lands, and the ZOI of the construction activity.  The ZOI is defined as the area of land within or 
adjacent to the construction site that may be impacted by vibrations emanating from a 
construction activity, where the peak particle velocity due to a construction activity measured at 
a point of reception is equal to or greater than 5 mm/s at any frequency or, such greater area 
where specific site conditions warrant, as are identified by the professional engineer preparing 
the preliminary vibration study. 

The City of Toronto By-Law 514-2008 ZOI criteria and vibration limits are shown in Table 1 
below. 

TABLE 1: BY-LAW ZOI CRITERIA AND VIBRATION LIMITS 

Source 

Vibration Peak Particle Velocity (mm/s) 

ZOI Criteria Vibration Limits During Construction 

Any Frequency Less than 4 Hz 4 Hz to 10 Hz More than 10 Hz 

By-law 514-2008 5 8 15 25 

3.1.2 Vibration Limits for Heritage/Sensitive Buildings 

It should be noted that the 5 mm/s criteria may not be appropriate for a sensitive building such 
as a historical building.  In this case, the heritage designation indicates that a lower vibration 
criterion may be more appropriate for this structure. The German Standard DIN 4150-3 
(Reference 1) suggests that the criteria shown in Table 2 below should be used to protect 
sensitive structures from “minor damage” (cracking of plaster, etc.). 
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TABLE 2: GUIDELINE VIBRATION LEVELS FOR SENSITIVE STRUCTURES 

Type of Structure 
Guideline Value for velocity (foundation), mm/s 

1 Hz to 10 Hz 10 Hz to 50 Hz 50 Hz to 100 Hz 

Sensitive 3 3 to 8 8 

3.1.3 Construction in the Vicinity of Natural Gas Facilities 

According to Enbridge’s “Third Party Requirements in the vicinity of Natural Gas facilities”, dated 
October 2007, the peak particle velocity measured on a pipeline must not exceed 50 mm/s.  
Also, the maximum displacement must not exceed 50 mm. 

3.1.4 Construction Near the City of Toronto Bridges, Sewers and Water Mains 

According to the City of Toronto’s “Requirements for Construction Work Near City of Toronto 
Bridges, Sewers and Watermains”, dated December 10, 2007, the maximum allowable vibration 
levels at the structure (bridges, sewers and water mains) are shown in Table 3 below. 

TABLE 3:    VIBRATION LIMITS AT CITY OF TORONTO STRUCTURES 

Structures 
Maximum Allowable Vibration Levels 

During Construction, mm/s 

Old(1) Truck sewer/watermain 10 

Modern truck sewer/watermain 25 

Old bridge(1) (old construction methods/materials) 10 

Modern bridge (steel, reinforced concrete) 25 

 
Note: 
(1) “Old”, as defined here, is related both to the age and condition of the structures.  Old pipes and bridges are the structures that 

were constructed with old methods/materials, such as lined tunnel, brick, clay, cast iron for pipes; and brick and wood for 
bridges.  The “old” structures also refer to the structures that have high failure rates due to accelerated ageing process. 

3.2 SOURCES OF CONSTRUCTION VIBRATION 

Caissons will be drilled around the full perimeter of the proposed building. The shoring drawing 
set, prepared by RWH Engineering Inc., dated April 30, 2020 (“Issued for Building Permit 
Submission”) is included as Appendix B. 

Other construction activity on the site is expected to be either lower in vibration magnitude, or 
further removed from the site boundary such that the impact at the site boundary would be less 
than that from the caisson drilling. 
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3.3 NEARBY HISTORICAL BUILDINGS 

The City of Toronto Heritage Property Database shows that there are no buildings in the vicinity 
of the site with heritage designations. 

3.4 SEWERS, GAS AND WATER MAIN STRUCTURES 

Based on the Key Plan from the shoring drawing set, there are underground services to the 
south, east and west of the site. The closest structure is approximately 3.0 m from the south 
property line. These structures have been included in the assessment. 

3.5 PREDICTED ZOI 

3.5.1 Vibration Propagation 

The vibration propagation model used for this site assumes subsurface conditions that promote 
the “efficient propagation of vibration”, based on the procedures found in Reference 2, and the 
geotechnical (soils) report for this site (Reference 3). The subsurface conditions noted in the 
soils report suggests this site (area) is a candidate for the efficient propagation of ground 
vibration. This conclusion is based on groundwater being located within approximately 8.7 m of 
the surface. Relative to propagation for standard subsurface conditions, efficient propagation 
can result in vibration levels up to 10 dB higher. To be conservative, this assessment assumes 
efficient propagation and therefore a +10 dB adjustment has been applied, which has the net 
effect of increasing the setback to the 5 mm/s criteria (i.e. a larger ZOI). 

Since the vibration velocities presented in this report are based on predictive methods, they 
should be considered as an approximation, but are representative of what can be expected. 

3.5.2 Construction ZOI 

The potential construction ZOI has been determined by prediction, using reference ground 
vibration velocities for the sources noted in Section 3.2 above, and the extrapolation methods 
from Reference 2, which provides reference data on vibration from various construction 
activities.  The reference ground vibration velocity for caisson drilling is 2.3 mm/s (peak particle 
velocity – PPV) at 7.6 m. 

The extent of the ZOI is based on the maximum PPV at any location off-site caused by any 
construction activity on-site. It is assumed that significant construction activities do not occur 
simultaneously, and as such vibration velocities are considered independently rather than 
additively (for example, caissons are drilled one at time). 

Figure 2 shows the ZOI for the entire construction site based on caisson drilling activities at 
locations depicted on the shoring plan. 

As shown on Figure 2, the ZOI extends beyond the legal boundaries of the site to the south, 
east and west. The ZOI includes underground structures to the south and east. 

The ZOI also includes the existing Runnymede Health Centre building on the site. 
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4.0 PRE-CONSTRUCTION (VIBRATION) ASSESSMENT 

This pre-construction assessment addresses only the vibration related aspects of Part C(11) of 
the City of Toronto Vibration Control Form; the non-vibration components (consultation and 
building inspection) are not included in this assessment and are addressed by others. 

4.1 AMBIENT VIBRATION 

The most significant sources of ambient vibration in the area are the vehicular traffic on 
Runnymede Road, St Johns Road and Fisker Avenue. The levels of ambient vibration from 
these sources are expected to be well below the vibration criteria indicated in Table 1. 

4.2 VIBRATION MONITORING PROGRAM 

The predicted ZOI for construction extends beyond the legal boundaries of the site in all 
directions. In accordance with the requirements of Chapter 363 of the Municipal Code, 
monitoring of the construction related ground borne vibration is required since the predicted ZOI 
extend beyond the legal boundaries of the site, and more importantly includes several nearby 
sensitive structures. 

As noted above, in the case of construction activity, ZOI predictions should be considered 
approximate. Thus, a monitoring program is important in order to ensure that vibration at nearby 
structures do not exceed the acceptable thresholds due to construction activity on site. 

4.2.1 Underground Services 

In general, the vibration criteria for below grade structures such as water mains, gas mains, etc. 
are higher in magnitude than the 5 mm/s criterion used in the ZOI analysis. For example, 
according to the City of Toronto guideline for sewers and water mains (see Section 3.1.2 
above), the vibration criterion for a modern water main (independent of frequency) is 25 mm/s. 
Thus, it is not necessarily practical to use the 5 mm/s criterion for determining the ZOI with 
regard to underground structures (that is, the ZOI for underground structures is smaller due to 
the higher vibration threshold). Rather, a ZOI criterion of 15 mm/s may be more appropriate in 
this case (60% of the damage criterion for water mains which is analogous to the By-Law ZOI 
criterion of 5 mm/s). 

Based on the information above, short-term attended monitoring is recommended at the gas 
main to the south. 

The recommended duration at the monitoring location may vary, depending on site conditions 
and the order in which the caissons are drilled. The recommendations can be refined after 
construction commences and an initial round of short-term monitoring has been done. 

4.2.2 General Notes for Attended Monitoring 

As indicated in the City of Toronto’s “Requirements for Construction Work Near City of Toronto 
Bridges, Sewers and Watermains”, dated December 10, 2007, a vibration criterion of 25 mm/s 
should be used with the "cautionary" limit set to 15 mm/s. If the cautionary limit is exceeded, the 
site supervisor would be notified immediately, and modifications to the operation to mitigate the 
vibration levels would be discussed.  
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It is expected that underground structures will not be exposed during construction. Thus, it is 
recommended that (where possible) the transducer be dug into the ground such that it is 
approximately 300 mm below grade. The transducer would then be affixed to the soil using both 
ground spikes (provided with the equipment) as well as a sand bag. 

Also, it should be noted that the provided extent of the 3 mm/s, 5 mm/s and 15 mm/s contours 
include a 10 dB propagation penalty based on soil conditions that may promote the efficient 
propagation of ground vibrations. As this penalty may be considered conservative, it is possible 
that actual vibration levels exhibited during construction may not be as high as those predicted 
in the ZOI analysis. 

4.2.3 Existing Runnymede Health Services Building 

The existing Runnymede Health Services building to the north of the proposed development is 
within the ZOI. Since the existing building is under the same ownership as the proposed 
development, vibration monitoring is not strictly required at this location. However, due to the 
sensitive nature of the existing use and the proximity to the caisson drilling locations, vibration 
monitoring is recommended at the existing building. 

4.3 VIBRATION CONTROL MEASURES 

Potential vibration mitigation measures for these types of construction activities are rather 
limited. For construction, options may include drilling at a lower rotation speed to reduce the 
ground vibrations. 

Specific vibration mitigation measures are best addressed during construction, based on the 
actual measured vibration velocity magnitude, specific equipment and staging being used and 
equipment location(s). 

5.0 CONCLUSIONS 

The predicted ZOI during caisson drilling extends beyond the legal boundaries of the site to the 
south, east and west. The ZOI includes underground structures to the south and east. 

Attended monitoring is required at the underground services to the south. It is recommended 
that unattended monitoring be done at the existing Runnymede Health Centre building on site 
due to the sensitive nature of the existing uses. 

6.0 REFERENCES 

1. DIN 4150-3, “Structural Vibration, Part 3: Effects of Vibration on Structures”, Deutsche 
Norm, February 1999. 

2. “High Speed Ground Transportation Noise and Vibration Impact Assessment”, Harris 
Miller, Miller and Hanson Inc., October 2005. 

3. “Updated Geotechnical Investigation and Engineering Design Report, Runnymede 
Healthcare Centre, Long-Term Care Building, 625 Runnymede Road, Toronto, Ontario”, 
Terraprobe Inc., April 15, 2020. 
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APPENDIX A 
VIBRATION CONTROL FORM  



  
 

   

                                                                                                                                                                             

                                                   
 

 
   

    

          

    
  

    

   
     

  
 

 
    

 
         

    
 
           

            
            

         

              
  

             
              

           

              
           

 

     

      

 
 

 
 

  
 

       

          

       

      

  
 
 

 
 

  
 

                  
 

              
         
      

            
                

          

    


	


	

Application 

Commitment to General Reviews 
Folder No. 

District Offices 

Toronto and East York North York Scarborough Etobicoke York 

PART A – To be Completed by Owner 
Project Description 

Address of Project 

WHEREAS the Ontario Building Code requires that the project described above be designed and reviewed 
during construction or demolition by an architect, professional engineer or both that are licensed to 
practice in Ontario; 
WHEREAS Ontario Law prohibits the construction or demolition of a building if a permit has not been 
issued to authorize it, and 
WHEREAS Architects and engineers are prohibited by law from undertaking reviews if a permit has not 
been issued, 
NOW THEREFORE the Owner, who intends to construct or demolish or have the building constructed or 
demolished hereby confirms that: 

1. The undersigned architect and/or professional engineers have been retained to provide general reviews of the 
construction or demolition of the building to determine whether the work is in general conformity with the plans and 
other documents that form the basis for the issuance of a permit, in accordance with the performance standards of 
the Ontario Association of Architects (OAA) and/or Professional Engineers of Ontario (PEO); 

2. All general review reports by the architect and/or professional engineers will be forwarded promptly to the Chief 
Building Official; 

3. Should any retained architect or professional engineer cease to provide general reviews for any reason during 
construction or demolition, the Chief Building Official will be notified in writing immediately, and another architect or 
engineer will be appointed so that general review continues without interruption; and 

4. Construction or demolition will only be undertaken if an architect and/or professional engineers are retained to 
undertake general review, and a permit authorizing the proposed construction or demolition has been issued. 

The undersigned hereby certifies that he/she has read and agrees to the above. 

Owner's First Name Last Name 

Street No. Street Name Postal Code 

Telephone No. Mobile No. Fax No. 

Signature of Owner  Print Name Date (yyyy-mm-dd) 

Co ordinator of the work of all consultants 

Street No. Street Name Postal Code 

Telephone No. Mobile No. Fax No. 

Continue on next page 

The personal information on this form is collected under the City of Toronto Act, S.O. 2006, Chapter 11, Schedule A, s. 136 (b) & (c) 
and the Ontario Building Code Act, 1992 Chapter 23. The information collected will be used for processing applications and creating 
aggregate statistical reports. Questions about this collection may be referred to the Customer Service Manager in the appropriate 
district. Toronto East York District, 100 Queen Street West, Ground Floor, West Tower, Toronto M5H 2N2, (416) 392-7539; North York 
District, 5100 Yonge Street, 1st Floor, Toronto M2N 5V7, (416) 395-7000; Etobicoke York District, 2 Civic Centre Court, 1st Floor, 
Toronto M9C 2Y2, (416) 394-8002, Scarborough District, 150 Borough Drive, 3rd Floor, Toronto M1P 4N7, (416) 396-7526 

14-0072 2013-11
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The undersigned architect and/or professional engineer(s) hereby certify that they are qualified in and have been 
retained to provide general reviews of the parts of construction or demolition of the building indicated, to determine 
whether the work is in general conformity with the plans and other documents that form the basis for the issuance of a 
permit, in accordance with the performance standards of the OAA and/or PEO. 
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Telephone No. Mobile No. Fax No. 
   

 

 Architectural  Structural  Mechanical  Electrical  Site Services 

 Other:  

       

 Signature  Print Name  Date  (yyyy-mm-dd)  

Street No. Street Name Postal Code 

Telephone No. Mobile No. Fax No. 
   

 

 Architectural  Structural  Mechanical  Electrical  Site Services 

  Other:  

       

Signature  Print Name  Date  (yyyy-mm-dd)  
Street No. Street Name Postal Code 

Telephone No. Mobile No. Fax No. 
   

 

 Architectural  Structural  Mechanical  Electrical  Site Services 

 Other:  

       

Signature  Print Name  Date  (yyyy-mm-dd)  
Street No. Street Name Postal Code 

Telephone No. Mobile No. Fax No. 
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Application 

Commitment to General Reviews 
Folder No. 

District Offices 

Toronto and East York North York Scarborough Etobicoke York 

PART A – To be Completed by Owner 
Project Description 

Address of Project 

WHEREAS the Ontario Building Code requires that the project described above be designed and reviewed 
during construction or demolition by an architect, professional engineer or both that are licensed to 
practice in Ontario; 
WHEREAS Ontario Law prohibits the construction or demolition of a building if a permit has not been 
issued to authorize it, and 
WHEREAS Architects and engineers are prohibited by law from undertaking reviews if a permit has not 
been issued, 
NOW THEREFORE the Owner, who intends to construct or demolish or have the building constructed or 
demolished hereby confirms that: 

1. The undersigned architect and/or professional engineers have been retained to provide general reviews of the 
construction or demolition of the building to determine whether the work is in general conformity with the plans and 
other documents that form the basis for the issuance of a permit, in accordance with the performance standards of 
the Ontario Association of Architects (OAA) and/or Professional Engineers of Ontario (PEO); 

2. All general review reports by the architect and/or professional engineers will be forwarded promptly to the Chief 
Building Official; 

3. Should any retained architect or professional engineer cease to provide general reviews for any reason during 
construction or demolition, the Chief Building Official will be notified in writing immediately, and another architect or 
engineer will be appointed so that general review continues without interruption; and 

4. Construction or demolition will only be undertaken if an architect and/or professional engineers are retained to 
undertake general review, and a permit authorizing the proposed construction or demolition has been issued. 

The undersigned hereby certifies that he/she has read and agrees to the above. 

Owner's First Name Last Name 

Street No. Street Name Postal Code 

Telephone No. Mobile No. Fax No. 

Signature of Owner  Print Name Date (yyyy-mm-dd) 

Co ordinator of the work of all consultants 

Street No. Street Name Postal Code 

Telephone No. Mobile No. Fax No. 

Continue on next page 

The personal information on this form is collected under the City of Toronto Act, S.O. 2006, Chapter 11, Schedule A, s. 136 (b) & (c) 
and the Ontario Building Code Act, 1992 Chapter 23. The information collected will be used for processing applications and creating 
aggregate statistical reports. Questions about this collection may be referred to the Customer Service Manager in the appropriate 
district. Toronto East York District, 100 Queen Street West, Ground Floor, West Tower, Toronto M5H 2N2, (416) 392-7539; North York 
District, 5100 Yonge Street, 1st Floor, Toronto M2N 5V7, (416) 395-7000; Etobicoke York District, 2 Civic Centre Court, 1st Floor, 
Toronto M9C 2Y2, (416) 394-8002, Scarborough District, 150 Borough Drive, 3rd Floor, Toronto M1P 4N7, (416) 396-7526 
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(Or authorized agent) 



  
 

  

 
 

                                                                       
 

  
    

      

 
    

  

      

               

           
     

       

                
      

 
             

         
       

         

         

 
                

             
         
     

     

     
       

 
       

 

      

 

 
 
 
 
 
 

 

Declaration 

Vibration Control 
Applicant Declaration 
Address of Construction and/or Demolition 
Street No. Street Name Postal Code 

I, 
First Name Last Name 

do hereby declare: 
(confirm the following by checking off each box) 

that I am the owner/authorized agent of the owner named in the above application for a permit. 

that the information supplied by me in the application and in the materials filed by me with 
the application is correct. 

If the answer to any of questions in Section A is YES: 

that I will ensure that monitoring of vibrations levels during construction is in accordance with 
the monitoring program submitted with the application for a permit 

that I understand the requirements of City of Toronto By-law 514-2008 with respect to the 
public communications and complaint protocol, including the provisions for notice to the ward 
councillor, owners and occupants of properties within the zone of influence one week before the 
commencement of construction and/or demolition activity that may cause vibrations. 

If the answer to all of questions in Section A is NO: 

that I understand that if a construction activity that was not identified on this form is proposed 
or commenced, or if a nearby heritage building could be adversely affected, I shall comply with 
the requirements of Municipal Code 363-3.6, where in the opinion of the Chief Building Official 
the construction activity may contribute to excessive vibrations. 

And I hereby certify conscientiously believing the above is correct. 

Signature Print Name Date (yyyy-mm-dd) 

Building or Demolition Permit Application No. 

14-0062 2015-07 2 of 2 

The personal information on this form is collected under the City of Toronto Act, S.O. 2006, Chapter 11, Schedule A, s. 136 (b) & (c) 
and the Ontario Building Code Act, S.O. 1992, Chapter 23. The information collected will be used for processing applications and creating 
aggregate statistical reports. Questions about this collection may be referred to the Customer Service Manager in the appropriate district. 
Toronto East York District, 100 Queen Street West, Ground Floor, West Tower, Toronto M5H 2N2; North York District, 
5100 Yonge Street, 1st Floor, Toronto M2N 5W4; Etobicoke York District, 2 Civic Centre Court, 1st Floor, Toronto 
M9C 2Y2; Scarborough District, 150 Borough Drive, 3rd Floor, Toronto  M1P 4N7.
 Phone: (416) 397-5330  
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VALCOUSTICS CANADA LTD. Runnymede Health Centre – Long-Term Care Home/Toronto – ZOI and Pre-Construction 
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