
 

 

November 26, 2018 
 
 
Martin Languedoc 
Ages Drive Development Inc. 
1357 Barfield Road  
Greely, Ontario 
K4P 1A1 
 
 
Dear Mr. Languedoc: 

Re: Ground Vibration Assessment Letter 
899, 901, and 903 Ages Drive, Ottawa 
GWE File No.: 18-185 

  

1. INTRODUCTION & TERMS OF REFERENCE  

Gradient Wind Engineering Inc. (Gradient Wind) was retained by Ages Drive Development Inc. to 

undertake a ground vibration assessment of an industrial development located at 899, 901, and 903 Ages 

Drive in Ottawa, Ontario. This report summarizes the methodology, results and recommendations related 

to a ground vibration assessment. Gradient Wind’s scope of work involved assessing ground vibration 

generated by local railway traffic. The assessment was performed on the basis of theoretical vibration 

calculation methods conforming to Ministry of the Environment, Conservation and Parks guidelines. 

Ground vibration calculations were based on architectural drawings received from Pye & Richards 

Architects Inc., dated October 4, 2018, along with input from the rail authority, and Gradient Wind’s 

experience with other jobs along the corridor. 

The development is located along Ages Drive, north of the Ages Drive & Swansea Crescent intersection. 

The site plan for the development contains two separate industrial buildings, equidistant from the CN Rail 

corridor, each with a square planform. The major source of ground vibration is the CN Rail corridor 

northwest of the development, which feeds into Walkley Yard to the west. The site is surrounded on all 

sides with industrial-use land. The site plan is provided in Appendix A. 
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2. METHODOLOGY 

Transit systems and heavy vehicles on roadways can produce perceptible levels of ground vibrations, 

especially when they are in close proximity to residential neighbourhoods or vibration sensitive buildings. 

Similar to sound waves in air, vibrations in solids are generated at a source, propagated through the 

medium, and intercepted by a receiver. In the case of ground vibrations, the medium can be uniform, or 

more often, a complex layering of soils and rock strata. Also, similar to sound waves in air, ground 

vibrations produce perceptible motions and regenerated noise known as ‘ground-borne noise’ when the 

vibrations encounter a hollow structure such as a building. Ground-borne noise and vibrations are 

generated when there is excitation of the ground, from a train for instance. Repetitive motion of the 

wheels on the track or rubber tires passing over an uneven surface causes vibration to propagate through 

the soil. When they encounter a building, vibrations pass along the structure of the building beginning at 

the foundation and propagating to all floors. Air inside the building excited by the vibrating walls and 

floors represents regenerated airborne noise. Characteristics of the soil and the building are imparted to 

the noise, thereby creating a unique noise signature. 

Human response to ground vibrations is dependent on the magnitude of the vibrations, which is measured 

by the root mean square (RMS) of the movement of a particle on a surface. Typical units of ground 

vibration measures are millimeters per second (mm/s), or inch per second (in/s). Since vibrations can vary 

over a wide range, it is also convenient to represent them in decibel units, or dBV. In North America, it is 

common practice to use the reference value of one micro-inch per second (μin/s) to represent vibration 

levels for this purpose. The threshold level of human perception to vibrations is about 0.10 mm/s RMS or 

about 72 dBV. Although somewhat variable, the threshold of annoyance for continuous vibrations is (1.0 

mm/s RMS or 92 dBV), ten times higher than the perception threshold, whereas the threshold for 

significant structural damage is (10 mm/s RMS or 112 dBV) at least one hundred times higher than the 

annoyance threshold level. 
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2.1 Ground Vibration Criteria 

In the United States, the Federal Transportation Authority (FTA) has set vibration criteria for sensitive land 

use next to transit corridors. This criteria for office-use is set at 83 dBV for infrequent events, corresponding 

to 0.36 mm/s RMS. Similar standards have been developed by the International Standards Organization 

(ISO)1. These standards indicate that the appropriate criteria for office buildings are 84 dBV (referred to 1 

micro inch per second) or 0.4 mm/s RMS for vibrations. The most conservative criteria of 83 dBV was 

selected for this analysis. 

2.2 Theoretical Ground Vibration Prediction Procedure 

Potential vibration impacts of the CN Rail corridor were predicted using the FTA’s Transit Noise and 

Vibration Impact Assessment2 protocol. The FTA general vibration assessment is based on an upper bound 

generic set of curves that show vibration level attenuation with distance. These curves, illustrated in the 

figure below, are based on ground vibration measurements at various transit systems throughout North 

America. Vibration levels at points of reception are adjusted by various factors to incorporate known 

characteristics of the system being analyzed; such as operating speed of vehicles, conditions of the track, 

construction of the track and geology; as well as the structural type of the impacted building structures. 

Based on the setback distance of the closest building, initial vibration levels were deduced from a curve for 

freight trains at 50 miles per hour (mph). Other factors considered; the track was assumed to be have 

welded joints. Details of the vibration calculations are presented in Appendix A. 

  

                                                           
1 ISO, “Evaluation of Human Exposure to Whole-Body Vibrations, Part 2: continuous and Shock-Induced Vibrations 
in Buildings (1-80 Hz)”, ISO-2361-2, 1989 
2 C. E. Hanson; D. A. Towers; and L. D. Meister, Transit Noise and Vibration Impact Assessment, Federal Transit 
Administration, May 2006. 
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Based on the information provided from the rail authority (see Appendix A), the following parameters were 

used: 

• The maximum operating speed of a train along this section of track is expected to be no 

greater than 60 mph (97 km/h) 

• The vehicles are assumed to have well maintained wheels 

• Tracks are continually welded and maintained in good condition 

• The tracks will be offset from the building foundation by 23 m 

• The foundations of the building will be on soil and spread footings 

 
FTA GENERALIZED CURVES OF VIBRATION LEVELS VERSUS DISTANCE 
(ADOPTED FROM FIGURE 10-1, FTA TRANSIT NOISE AND VIBRATION 

IMPACT ASSESSMENT) 

  





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 APPENDIX A  
 

FTA VIBRATION CALCULATIONS AND SUPPORTING INFORMATION 
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GME18-185 15-Nov-18

Possible Vibration Impacts on 899-903 Ages Drive

Perdicted using FTA General Assesment 

Train Speed 97 km/h 60 mph

(m) (ft)

CN 23.0 75.5

Vibration 

From FTA Manual Fig 10-1 

  Vibration Levels at distance from track 81 dBV re 1 micro in/sec

Adjustment Factors FTA Table 10-1

Speed reference 50 mph 2 Speed Limit of 80 km/h (50 mph)

Vehicle Parameters 0 Assume Soft primary suspension, Weels run true

Track Condition 0 No worn or Corrugated Track

Track Treatments 0 None

Type of Transit Structure 0 None

Efficient vibration Propagation 0 Propagation through rock

Vibration Levels at Fdn 83 0.343

Coupling to Building Foundation -7 1-2 Storey Massonry

Floor to Floor Attenuation -2.0 Ground Floor Ocupied 

Amplification of Floor and Walls 6

Total Vibration Level 79.6 dBV or 0.243 mm/s

Noise Level in dBA 44.6 dBA

Distance from C/L 
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