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Geotechnical Investigation 
Proposed Redevelopment 

805 Dundas Street East 
Mississauga, Ontario 

 
1. INTRODUCTION 
 
1. Project 

 
1. The site under consideration is located at 799, 801, 803 and 805 Dundas Street East (the 

Site), in the City of Mississauga, (see, Drawing Nos. 1 and 2). For the purpose of the present 
assessment, the Geotechnical Investigation property is referenced as 805 Dundas Street 
East, Mississauga. 
 

2. The proposed development concept plans for the project, prepared by Kirkor Architects and 
Planners, and presented in Appendix “A”, indicate that the proposed redevelopment of the 
subject site consisting of: 
- the construction of a new, twelve (12) storey, mixed-used residential building (Building A), 
which will occupy the southern (nominal) portion of the site along Dundas Street. 
- the construction of three separate three-storey buildings (Building B, C and D) with a total 
of 20 conventional townhouses, which will occupy the northern (nominal) portion of the site.  
- the construction of hard and soft landscaping, a driveway, and access road network. 
 

3. The proposed development concept plans presented in Appendix “A”, also indicate that: 
- the Level 01 and Level 01 - Lower of the proposed mixed-used residential building (Building 
A) are to be set at Elevations 124.15±m and 123.45±m, respectively.  
- the Level 01 of the proposed three-storey buildings, Building B, C and D are to be set at 
Elevations 124.35±m, 125.67±m, and 127.04±m, respectively. 

 
4. The proposed Building Sections A & B, presented in Appendix “A”, also indicate that all 

proposed buildings at the subject site, will be constructed over two (2) underground parking 
levels with the lowest level is to be set at 6.45±m below the proposed Level 01 - Lower (i.e. 
elevation of the lowest basement: 117.0±m). 

 
5. The existing buildings on the subject sites are to be demolished. 
 
1.2 Purpose 
 
 The objectives of the subsurface investigation were to: 
-  provide subsurface information with regards to the types, thicknesses and variability of the 

subsoils underlying the area of the proposed building. 
-  establish groundwater conditions (if any). 
-  provide information for the design and construction of foundations, excavation, temporary 

shoring, earthworks, permanent drainage provisions, floor construction, etc. for the proposed 
residential redevelopment. 
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1. INTRODUCTION (cont’d) 
 
1.3 Site Description  
 
1. The site under consideration is located on the northwest corner of Dundas Street East and 

Haines Road in the City of Mississauga.  
 

2. At the time of our investigation, 799, 801, 803 and 805 Dundas Street East are occupied by 
a Tim Hortons, a one-story commercial strip mall, a ShishaLicious Café, and Ultra Lighting 
respectively. A large asphalt parking lot was observed occupying the space between the 
individual commercial buildings.  

 
3. The topography of the subject sites was observed to slope down towards Dundas Street 

East from the northern (nominal) area of the site.  
 
2. FIELD AND LABORATORY WORK 
 
2.1 Fieldwork 
 
1. The fieldwork, carried out on July 11th to 15th, July 27th, and August 8th, 2022, consisted of 

the following: 
- drilling of six (6) sampled boreholes, Borehole (BH) Nos. 1 to 3, 5, 7 and 8 to depths ranging  

         from 6.3±m to 16.8±m below grades. 
- drilling of two (2) unsampled boreholes, Borehole (BH) Nos. 4 and 6 to depth of 5.8±m below  

         grades. 
- coring of bedrock at BH No. 1, from 7.3±m to 14±m depths below existing grade. 
- installation of eight (8) monitoring wells. Monitoring Wells (MW) Nos. 1 to 8. 
- measurements of water levels in the monitoring wells. 

 
2. Drawing No. 1 presents a site plan showing the approximate locations of the boreholes and 

monitoring wells. Drawing No. 2 presents a proposed site plan showing the approximate 
locations of the boreholes and monitoring wells.  

 
3. Borehole Nos. 1 to 8 were advanced to 16.8±m, 12.2±m, 12.2±m, 5.8±m, 12.2±m, 5.8±m, 

12.2±m, 6.1±m, respectively, below the existing grades on site using track mounted power 
drilling equipment with 200mm diameter, hollow-stem, continuous flight augers. Samples 
were obtained with a split spoon sampler, driven by a 140-lb hammer, falling 30" (760mm). 
Detailed descriptions of the subsoils encountered in the sampled Boreholes are presented 
on the borehole logs, Drawing Nos. 3 to 11.  

 
4. The surface elevations at the Borehole locations are referenced to existing catch basin 

located east of 803 Dundas Street East, having an elevation of 125.45±m, as per the site 
survey plan provided by client.  
 

2.2 Subsurface Conditions  
 

2.2.1 Surficial Materials and Fill 
 
1. The surficial materials at Borehole Nos. 1, 2, 3 and 7 were observed to consist of 100±mm 

of asphalt, underlain by 100±mm of granular materials. The surficial materials at Borehole 
No. 5 were observed to consist of 100±mm of grass and topsoil. The surficial materials at 
Borehole No. 8 were observed to consist of 100±mm of concrete slab. 
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2. FIELD AND LABORATORY WORK (cont’d) 
 
2.2 Subsurface Conditions (cont’d) 
 
2.2.1 Surficial Materials and Fill (cont’d) 

  
2.  Fill materials consisting of loose to compact sand and/or or sandy silt with trace gravels and 

trace silt and occasional crushed stone/rock, in moist condition and brown in colour, were 
observed below the surficial materials at borehole locations 1, 2, 3, 5, 7 and 8 and extended 
to depths of 2.3±m, 1.5±m, 1.5±m, 1.5±m, 1.5±m and 1.5±m below the existing grades, 
respectively. 
 

2.2.2 Natural Subsoils  
 
1. Natural, medium dense to very dense, sand subsoils with trace to some gravels and trace 

silt were observed to underlie the fill materials at borehole locations 2, 3, 5, 7 and 8 and 
extended to 7.3±m, 7.6±m, 6.1±m, 2.3±m, and 6.1±m below existing grades, respectively. 
The results of Standard Penetration Tests (SPT) in the sand subsoils indicated penetration 
resistance of 27 blows per 300mm to over 50 blows per 100mm. 

 
2. Natural, medium dense to very dense, silty sand or silty sand till subsoils with trace gravels 

and trace clay were observed to underlie the fill materials at borehole location 1 and upper 
natural subsoils at borehole locations 3, 5 and 7 and extended to 7.3±m, 7.8±m, 6.3±m, and 
5.2±m below existing grades, respectively. The results of Standard Penetration Tests (SPT) 
in the silty sand or silty sand till subsoils indicated penetration resistance of 18 blows per 
300mm to over 50 blows per 50mm. 

 
2.2.3 Bedrock 
 
1. The surface of weathered bedrock was encountered at depths of 7.3±m, 7.3±m, 7.6±m, 

6.3±m, 5.2±m and 6.1±m depths below existing grades at Borehole Nos. 1, 2, 3, 5, 7 and 8 
respectively (elevations ranging from 117.3±m to 120.6±m).  
 

2. Bedrock was observed to underlie the upper natural subsoils at Borehole Nos. 1, 2, 3, 5 and 
7 and extended to depths of 16.8±m, 12.2±m, 12.2±m, 12.2±m and 12.2±m below the 
grades. The drilling auger was refused to further penetration by the bedrocks at depth of 
6.3±m within the explored depth at BH No. 8. 

 
3. Coring of bedrock was conducted at BH No. 1, from a depth of 7.3±m to 14±m below existing 

grade. The coring was conducted in incremental runs of 1.5±m (5 ft). After each coring run 
the percent core recovery, and the Rock Quality Designation (R.Q.D.) were recorded. 

 
4. The bedrock at each of the cored locations was observed to consist primarily of grey shale 

(Georgian Bay formation, Dundas unit), with occasional limestone bands up to 100mm 
thickness.  

 
5. The upper 0.6±m to 1.8±m of the shale bedrock was easily penetrated by the augur 

equipment used, indicating very weathered to weathered condition. The upper portions of 
the bedrock indicated recoveries of R.Q.D. of less than 50%, indicating very poor to poor 
rock quality. Below a depth of 9.6±m, at Borehole No. 1 (elevations 115±m) recoveries of 
95% to 100%, and R.Q.D. of greater than 50% were consistently encountered, indicating 
fair to good condition of the bedrock. 
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2. FIELD AND LABORATORY WORK (cont’d) 
 
2.3 Groundwater 
 
1. Monitoring Well Nos. MW-1 to MW-8, were installed in Borehole Nos. 1 to 8, respectively, 

as shown on Drawing No. 1.   
 

2. Table No. 1, below, presents the elevations of groundwater of the Monitoring Wells Nos. 1 
to 8, approximately ranging from 4 to 8 days, 12 to 16 days and 24 to 28 days after 
completion of drilling operations.  

Table No. 1 
Elevations of Groundwater at Monitoring Well Location 
Reading on July 19, 2022, July 27, and August 08, 2022 

 

Monitoring 
Well (BH) 

No. 

Existing 
Grade 

Elevation, 
±m 

Reading on  
July 19, 2022 

Reading on  
July 27, 2022 

Reading on  
August 08, 2022 

Depth, 
±m 

Groundwater 
Elevation at 
or below, ±m 

Depth, 
±m 

Groundwater 
Elevation at 
or below, ±m 

Depth, 
±m 

Groundwater 
Elevation at 
or below, ±m 

1 124.6 3.83 120.8 4.91 119.7 4.95 119.7 

2 126.0 5.20 120.8 5.16 120.8 5.22 120.8 

3 125.6 5.80 119.8 5.84 119.8 5.86 119.7 

4 125.6 4.80 120.8 5.79 119.8 5.75 119.9 

5 124.4 5.79 118.6 6.36 118.0 6.41 118.0 

6 124.4 dry - - dry - dry 

7 125.8 4.92 120.9 5.33 120.5 5.42 120.4 

8 126.4 2.84 123.6 2.84 123.6 2.89 123.5 

 
3. The observed water levels vary from a low of 118.0 masl at MW5 on August 8, 2022, to a 

high level of 123.6 masl at MW8 on July 19 and 27, 2022. 
 

4. The measured water levels indicate a groundwater flow direction from north to south and a 
slight flow direction from east to west across the area of the site. 

 
5. It is to be noted that a Hydrogeological Assessment Report of the property had also been 

completed by Haddad Geotechnical Inc. 
 
2.4 Laboratory Work 
 
1. The laboratory analysis of borehole samples included the determination of moisture 

contents and gradation analyses. 
 
2. The results of moisture content are presented on the Borehole Logs and the results of 

gradation analyses carried out on five (5) representative samples of the native subsoils 
encountered in Borehole Nos.1, 2, 3, 5, and 7, are presented on Drawing No. 12. 

 
3. The results of the gradation analyses carried out on the upper natural subsoils sample 

obtained from Borehole No. 1 indicated 4% gravels, 69% sand, 24% silt, and 3% clay.  
 

4. The results of the gradation analyses carried out on the upper natural subsoils sample 
obtained from Borehole No. 2 indicated 2% gravels, 93% sand, and 5% silt.  

 
5. The results of the gradation analyses carried out on the upper natural subsoils sample 

obtained from Borehole No. 3 indicated 13% gravel, 84% sand, and 3% silt.  
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2. FIELD AND LABORATORY WORK (cont’d) 
 
2.4 Laboratory Work (cont’d) 
 
6. The results of the gradation analyses carried out on the upper natural subsoils sample 

obtained from Borehole No. 5 indicated 12% gravel, 82% sand, and 6% silt.  
 

7. The results of the gradation analyses carried out on the lower natural subsoils sample 
obtained from Borehole No. 7 indicated 14% gravel, 49% sand, 29% silt, and 8% clay.  

 
3. DISCUSSION AND RECOMMENDATIONS 
 
3.1 Geotechnical Design Considerations 
 
1. The proposed development concept plans prepared by Kirkor Architects and Planners, and 

presented in Appendix “A”, indicate that the proposed redevelopment of the subject site will 
comprise the construction of a new, 12 storey mixed-use residential building (Building A), 
as well as three (3) separate three-storey townhouse buildings (Buildings B, C and D), 
landscaping features, driveway, and access road network. The proposed development 
concept plans also indicate that the Level 01 and Level 01 - Lower of the proposed Building 
A and Level 01 of the proposed Buildings B, C and D are to be set at Elevations 124.15±m, 
123.45±m, 124.35±m, 125.67±m, and 127.04±m, respectively 
 

2. The proposed Building Sections A & B for the project, presented in Appendix “A”, also 
indicate that all proposed buildings at the subject site, will be constructed over two (2) 
underground parking levels with the lowest level is to be set at 6.45±m below the proposed 
Level 01 - Lower (i.e. elevation of the lowest basement: 117.0±m). 

 
3. With the assumption of founding level for shallow foundation, at a minimum depth of 1.5±m 

below the lowest level, this will situate the underside of proposed footings of the proposed 
building at elevation of 115.5±m, or lower, in order to accommodate for thickness of slab-
on-grade, conventional spread and/or mat foundation and underlying granular basecourses. 
This will require average excavation on site to approximate depths ranging from 8±m to 
10.5±m below the existing grades.  

 
4. The upper fill materials encountered at all borehole locations are not suitable for the support 

of foundations of permanent structures. 
 
5. The above-noted founding levels of basement, 115.5±m, or lower, will place the shallow 

foundations of the proposed development within the natural, weathered shale bedrocks 
encountered in Borehole Nos. 1, 2, 3, 5 and 7, which may provide satisfactory conditions 
for the support of conventional spread and/or mat foundations for the proposed low and 
midrise buildings. Below elevation 115.5 ±m (depth of 9.1±m), at Borehole No. 1, recoveries 
of close to or greater than 50% were consistently encountered, indicating fair to good 
condition of the bedrock, which provide satisfactory conditions for the support of 
conventional spread and/or mat foundations for the proposed low and midrise buildings. 

 
6. Due to the observation of water levels within MW Nos. 1 to 8, at elevations ranging from 

118.0±m to 123.6±m, above the elevation of the underside of the foundations, it is our 
opinion that the uplift pressure should be considered in the design of the foundation of the 
proposed building. It is our opinion that the seasonal fluctuation of water levels and safety 
factor (at least 1±m above the highest observed water) should be considered for the design 
purpose.  
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 
3.1 Geotechnical Design Considerations (cont’d) 
 
7. Due to the location of the high-water levels above the foundations and lower basement 

levels and with consideration of the uplift pressure as described above, it is our opinion that 
the construction of the proposed buildings on a structural mat foundation system with poured 
concrete walls can be considered. To provide enough resistance against the uplift pressure,  
a structural mat foundation tied down with micro pile is also as an option for the foundation 
of the proposed building subject to review and approval by the project structural engineer.    

 
8. Due to the observed water table, the excavation will require de-watering for at least the 

construction phase. If dewatering is to be continued for the site after the buildings have been 
built, it is anticipated that a full hydrogeologic assessment will be required. It should be noted 
that the boreholes were conducted in July 2022 which is typically a drier time of year. 
Seasonal fluctuations in groundwater in the relatively permeable sand subsoils to at least 
1±m above the observed water levels may be anticipated during wetter time of year. The 
Hydrogeological Assessment Report of the property conducted concurrent with this 
investigation has been provided further details of seasonal fluctuation of groundwater levels 
and dewatering. 

 
9. Where the excavation for the proposed underground levels will approach the limits of the 

property, it is anticipated that temporary shoring of the sides of excavation will be required. 
 

10. The depths of the existing footings of the neighbouring buildings to the north must be verified 
prior to excavation on site. Excavation for new foundations of the proposed development 
must not extend below a line of influence drawn at 7 vertical to 10 horizontal from the base 
of footings of the above-noted founding buildings. If the foundations of above-noted founding 
buildings lie above the line of influence of the excavation, measures such as a perimeter 
continuous caisson wall may be considered. Furthermore, it will be necessary to evaluate 
the effects of the proposed excavation on any settlement-sensitive facilities below the 
adjacent streets to all sides. 

 
11. Design of the proposed foundation system is to be conducted by the project structural 

engineer with the consideration of the following comments. 
 
3.2 Foundations 
 
3.2.1 Structural Mat Foundations 
 
1. The structural mat foundation system with poured concrete walls with an average width of 

approximate 90±m and an average length of approximate 110±m (L/B: 1.2) established on 
the very dense sound shale bedrock anticipated at and below elevation 115.5±m within the 
explored depths at Borehole No. 1 may be designed for a Serviceability Limit States (S.L.S) 
bearing capacity of 500kPa with total and differential settlement of less than 25mm. An 
Ultimate Limit States (ULS) bearing capacity of ranging from 1000kPa may be assumed. 
 

2. The above-noted bearing pressures of the subsoils encountered are applicable only for 
foundations poured on undisturbed natural shale bedrock, below the extent of previous 
excavations or foundations. 

 
3. A modulus of subgrade reaction of 20,000 kN/m3 may be assumed in the design of the 

structural mat foundation poured on the undisturbed, shale bedrock at the subject site. 
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 

3.2 Foundations (cont’d) 
 
3.2.1 Structural Mat Foundations (cont’d) 
 
4. It is strongly recommended that a mud coat of concrete be placed over the hand-cleaned 

and stable subgrade, prior to placement of forms and steel reinforcement for the structural 
mat, in order to minimize disturbance of the underlying subsoils. 

 
5. A structural mat foundation tied down with micro piles is also as an option for the foundation 

of the proposed building subject to review and approval by the project structural engineer. 
 
3.2.2 Deep Foundation System - Micro Piles Foundations 
 
1. Where the lowest level of the proposed building and foundation level is located 

below the high-water table at the subject site, the construction of the proposed 
building on structural mat foundation system with poured concrete walls and 
supported by deep foundation system such as micropiles may be considered. 
 

2. Alternatively, Micro piles, advanced to practical refusal in the very dense sound 
shale bedrock anticipated at and below elevation 115.0±m, within the explored 
depths at borehole location 1 at the subject site may provide factored 
geotechnical resistance of 350kN in compression, and 200kN in tension. In order 
to achieve the above load capacity, it will be necessary to advance the micro 
piles at least 1.5±m into the lower very dense bedrock (i.e elevation 113.5±m). To 
determine the accurate bearing capacity of the pile at the subject site, conducting 
the load testing of the pile based on the Canadian Foundation Engineering 
Manual is recommended. 

 
3. It is recommended that the micro piles be installed with grouted concrete shafts in 

order to provide increased stiffness and ability to resist lateral movements. 
 

4. Design of the micro piles is to be conducted by a structural engineer or specialist firm. It is 
essential that the specialist contractors performing the installation operations for micro piles 
is fully aware of the subsurface conditions and must make every effort to use appropriate 
techniques and equipment in order to accomplish this task. 

 
5. It is strongly recommended that a geotechnical engineer / senior technologist from our office 

should be on site to witness the installation of the micro piles to safely support the design 
loadings and to confirm adequate founding. 

 
3.2.3 Protection against Frost Action  
 
1. Footings and/or grade beams for portions of the structure in exterior and unheated interior 

areas must be protected against frost action by at least 1.2±m earth cover. 
 

2. During cold weather, the freshly placed concrete must be covered with insulating blankets to 
protect against freezing, as per OPSS 904. Ice and snow are to be removed from the base 
of the excavation in the area where concrete is to be placed and the concrete must not be 
placed on frozen soil. 
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 
3.2 Foundations (cont’d) 
 
3.2.4 Earthquake Design Factors 
 
1. For purpose of design of the proposed structure for earthquake loads and effects as per Table 

4.1.8.4A, in the Ontario Building Code (2012), Site Class “C” conditions may be assumed for 
the foundations established on the natural, sound, shale bedrock at the anticipated elevations 
as described in Sections 3.2.1 and 3.2.2, above. The remaining parameters should be 
selected as per the Ontario Building Code. 
 

2. Since a part of the proposed building is mid to high-rise building, it is strongly recommended 
that a seismic survey study is conducted to determine the exact site classification for seismic 
site response. 

 
3.2.5 Rock Anchors 
 
1. Due to the height of the proposed building, the rock anchoring of foundations may be required 

to provide resistance to lateral (wind) loads, and also to provide resistance to uplift pressure 
due to observed groundwater conditions at the subject site. 
 

2. An approximate adhesion capacity of 200kPa (SLS) may be assumed for the portion of the 
rock anchors extending into the sound shale bedrock below the elevation 115.0±m, within the 
explored depths at borehole location 1. It is strongly recommended that the above adhesion 
capacity should be proven by means of at least one load test to verify load resistance to pull-
out of the anchor to 200% of the above adhesion capacity . 
 

3.3 Excavation, Temporary Shoring and Earthworks 
 
3.3.1 General Excavation  
 
1. The excavation may require de-watering for at least the construction phase below the 

elevation of 124.0±m. Drainage measures below lowest slab-on-grade and/or mat foundation 
and waterproofing of the exterior side of the perimeter foundation walls and underside of the 
mat foundation also be required below the elevation of 124.0±m. It is to be noted that a 
Hydrogeological Assessment Report of the property has also been completed by Haddad 
Geotechnical Inc. The detailed recommendations have been provided in Hydrogeological 
Report. 

 

2. Excavations must be conducted in conformance with regulation 213/91 (construction 
projects) under the Ontario Construction Health and Safety Act. 

 

3. The upper fill materials may be classified as Type 3 soils. The natural, dense to very dense 
silty sand and/or sand and/or silty sand till subsoils observed in Borehole Nos. 1 to 3, 5, 7 and 
8 may be classified as Type 2 soils, as per the Ontario Occupational Health and Safety Act. 

 
4. Within the confines of the project area, the sides of excavations in the upper fill materials and 

natural subsoils may be safely cut to 1 vertical to 1 horizontal above the water levels. The 
sides of excavations may be safely cut to 1 vertical to 2 horizontal below the observed water 
level. 
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 

3.3 Excavation, Temporary Shoring and Earthworks (cont’d) 
 

3.3.1 General Excavation (cont’d) 
 

5. Where the above-noted safe cut side of excavation cannot be accomplished within the limits 
of the subject property, the installation of temporary shoring will be required. It is anticipated 
that temporary shoring will be required along the north, south, east, and west property lines 
due to the depth required for excavations and the proximity of the property limits.  

 
6. Furthermore, it will be necessary to evaluate the effects of the proposed excavation on any 

settlement-sensitive facilities below the adjacent streets, such as sewers, buried services, etc. 
along Dundas Street East.  

 
7. Prior to commencement of construction, a sedimentation control fence must be installed on 

the perimeter of the construction area, to minimize the effects of surface erosion on the 
surrounding area. A typical detail of a sedimentation control fence is shown on Drawing         
No. 13. 

 
8. Where the general excavation will produce soils which are not re-used as fill or backfill within 

the limits of the subject property, these soils are determined to be “excess soil”. Ontario 
Regulation 406/19 requires that an Excess Soils Characterization (ESC) report be prepared 
by a qualified person (QPESA), as defined by Regulation. The ESC report is to be prepared to 
determine options for off-site disposal of soils to be excavated and removed from the site. The 
report will require an environmental assessment to identify potential environmental issues 
which may impact soils to be excavated. Additional sampling and chemical analysis of soils 
on the site will be required for the above report, in conformance with Regulation 406/19. An 
additional report calls an Excess Soils Destination Assessment (ESDA) report, also prepared 
by a qualified person, will also be required by Regulation 406/19, once a receiving site for 
excess soil has been selected and prior to commencement of general excavation and removal 
of the soils from the subject site. The ESDA report is to be based on the finding of the ESC 
report. 

 
3.3.2. Temporary Shoring 
 
1. With consideration of excavation an approximate to depth of 8±m to 10.5±m below existing 

grades at the subject site as described in Section 3.1.3, above, it is our opinion that the 
installation of temporary shoring will be required along the north, south, east, and west 
property lines for the proposed redevelopment. 
 

2. It is strongly recommended that the depths of the existing footings of the adjacent buildings 
to the north side (along Haines Road) of the subject sites must be verified by the shoring 
designer and/or contractor prior to excavation on site. Excavation for new foundations of the 
development must not extend below a line of influence drawn at 7 vertical to 10 horizontal 
from the base of footings of the subject structures to the subject site. If the foundations of the 
subject structures lie above the line of influence of the excavation, it will be necessary to 
construct temporary shoring consisting of a continuous caisson wall, in order to preserve the 
integrity of the soils below the foundations of adjacent structures. 

 
3. Design of the temporary shoring system is to be conducted by a structural engineer with the 

consideration of following comments. 
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 
3.3 Excavation, Temporary Shoring and Earthworks (cont’d) 

 
3.3.2 Temporary Shoring (cont’d) 

 

4. The temporary shoring system may consist of conventional soldier piles and wood and/or 
concrete lagging walls, either cantilevered or supported by rakers. The use of driven sheet 
piles is not recommended, due to the potential for transmittal of severe vibrations associated 
with driving, to neighbouring structures.  

 
5. The spaces behind the timber lagging should be backfilled with the native sand or equivalent 

free-draining material, in order to minimize the effects of hydrostatic pressure on the shoring. 
 

6. The design of the temporary shoring system must take into account the presence of any 
underground utilities and services that may be present on the neighbouring properties and 
the proximity of the existing structures which must be protected against lateral or downward 
movements.  If the services or existing structures are present within the active zone behind 
the shoring system, appropriate parameters must be considered to avoid any harmful 
movements. The criteria for the adoption of active (i.e. ka) condition and at rest condition (i.e. 
ko) are given as follows: 

 
I. If moderate wall movements can be permitted, active pressure may be computed 

using the coefficient of active earth pressure ka. 
II. If foundations of buildings or services exist at shallow depth at a distance less 

than H (height of wall) behind the top of the wall and not closer than 0.5H, the 
pressure should be computed using coefficient of earth pressure, k = 0.5(ka+ko). 

III. If services exist at a shallow depth at a distance less than 0.5H behind the top of 
the wall, pressure should be computed using the coefficient of earth pressure at 
rest, ko. 

iv. Above the level of foundations, the earth pressure coefficient ka may be used. 
 
7. A triangular pressure distribution envelope is assumed for the design of all supporting 

elements.  It is assumed that the lagging does not extend below the base of excavation. The 
lateral pressure, p, in kPa, acting on a unit element at any depth h, in metres, below the 
surface of the retained soil, may be estimated from the following expression: 
 

p = kγH + kq 
 
 where: γ =  the unit weight of the soil being retained = 21.0 kN/m3 

            q =   the equivalent uniform vertical pressure, in kPa, of any surcharge acting adjacent 
to the wall 

  K =   the earth pressure coefficient 
  Ka =  0.3, the active pressure coefficient, applicable where small movements  
                               and angle of slope behind the shoring system is Horizontal (Horizontal 
                               Backfill 1H:1V)  
 Ka =  0.4, the active pressure coefficient, applicable where small movements and angle 

of slope behind the shoring system is inclined (Inclined Backfill 3H:1V) 
 K0 =  0.5, the 'at-rest' earth pressure coefficient, where no movement in the retained soil 

can be permitted, such as the presence of buried services or foundations close to 
the wall   
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 
3.3 Excavation, Temporary Shoring and Earthworks (cont’d) 

 
3.3.2 Temporary Shoring (cont’d) 
 
 Kp =  3.5, passive coefficient for the weathered shale bedrock and 4.0, passive 

coefficient for the sound shale bedrock at and below elevation 115.0±m, within the 
explored depths at borehole location 1. 

 
      The above parameters assume that the retained soil is drained to at least the base of 

excavation. 
 

8. Excavation for underground level is expected to be terminated in the weathered shale 
bedrock. It is recommended that the embedded depth of the soldier piles below the base of 
excavation and into sound shale bedrock is to be designed by the project structural engineer.  
 

9. A bearing pressure of 250kPa may be considered for the design of raker footings founded in 
the natural, weathered shale bedrock, with raker inclinations in the order of 45º to 55º to the 
horizontal. 

 
10. The surface above the base of raker footings must be protected from frost and surface 

disturbance. No excavation should be carried out within twice the footing width of the raker 
footing in any direction. 

 
11. All rakers must be installed while the unexcavated soil 'berm' supporting the soldier piles 

remains in place, in order to minimize movement of the soldier piles and retained soil. The 
full design load should be jacked into the raker and footing prior to further excavation of the 
supporting soil berm. 

 
12. It is recommended that the shoring plan for the project is to be reviewed by a qualified 

professional engineer prior to commencing construction. It is also recommended that a 
qualified professional engineer should be on site to inspect the excavation and installation of 
the temporary shoring system including installation, load-testing and proof-loading of rakers 
and/or tiebacks. 

 
3.3.3 Earthworks 
 
1. Prior to filling and/or backfilling, the exposed subgrade should be thoroughly cleaned to 

remove all loose, disturbed, or organic materials. 
 
2. Any regrading carried out up to the underside of basecourses below slab-on-grade or exterior 

pavement should be carried out using only approved, free draining materials, placed in 
shallow lifts not exceeding 150mm and compacted to at least 98% Standard Proctor 
maximum dry density. 

 
3. The upper fill materials and natural subsoils with clay excavated from the area of the 

proposed building are not suitable for backfill below slab-on-grade or exterior pavement due 
to the presence of roots, organic content, and the amount of clay. Those soils may be reused 
below soft-landscaped areas. Alternatively, imported materials conforming to OPSS Select 
Subgrade designation may also be used. 
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 
3.3 Excavation, Temporary Shoring and Earthworks (cont’d) 

 
3.3.3 Earthworks (cont’d) 
 
4. Prior to materials being imported to the site for backfilling purposes, originating from a source 

site other than a rock quarry or licensed sand and gravel pit, an Excess Soil Characterization 
report, prepared in conformance Ontario Regulation 153/04 must be provided by the source 
site for our review and approval, to certify that the incoming materials conform with the criteria 
of Ontario Regulation 153/04 Table 3 Generic Site Condition Standards for sites in residential 
use, as is applicable to the subject property. 

 
5. Backfilling and compaction operations should be inspected by an engineer or technologist 

from our office, with in-situ density tests carried out to verify that a satisfactory degree of 
compaction is achieved. 

 
3.4 Design of Underground Perimeter Walls and Retaining Walls  
 
1. Underground walls must be adequately damp-proofed and designed to resist an earth 

pressure, p, in kPa, at any depth, h, in metres, below grade, as given by the following 
expression: 

 
p =  k (γh + q) 

 
 where: k  = 0.3, the coefficient of lateral earth pressure 
    γ  = 21kN/m3, the unit weight of the drained granular backfill materials to be 

retained by perimeter walls at other locations  
                   q  = in kPa, the equivalent uniform vertical pressure of any surcharge acting 
                                    near the wall.  
 

2. The above parameters assume that the retained soil (i.e. wall backfill materials) can be 
drained effectively to eliminate hydrostatic pressure on the wall as described in Section 3.5, 
below. 

 
3.5 Subsurface Drainage Provisions 
 
1 The water level was observed varying from 118.0±m to 123.6±m at approximately 3 weeks 

following the drilling operation within the explored depths at Monitoring Wells 1 to 8, which 
is located above the elevation of the lowest underground floor level. Seasonal fluctuations in 
groundwater in the relatively permeable sand subsoils to at least 1±m above the observed 
water levels may be anticipated during wetter times of year, which may raise the water level 
up above the first basement floor elevation within the lifetime of the new proposed building.  
 

2 In this case, the underground walls and the lowest slab must be positively water-proofed with 
perimeter drainage provided along exterior side of foundation walls and below slab, to avoid 
the build-up of hydrostatic pressure on the walls. Waterproofing of the perimeter foundation 
walls up to the regional storm flood level is recommended. Our recommendations for 
perimeter subsurface drainage and backfill measures are shown on Drawing No. 14. It is 
also recommended that cleanouts are placed at strategic locations to allow for periodic 
cleaning and washing of the weeping tile of the perimeter drainage to inhibit the clogging of 
the interior of the pipes.  
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3. DISCUSSION AND RECOMMENDATIONS (cont’d) 
 
3.6 Floor Construction 
 
1. A structural slab (mat foundation and/or pile cap) is recommended for the lowest level of the 

proposed structure. 
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Appendix “A” 
 

- The proposed concept plans for the project, prepared by Kirkor Architects and Planners dated 
October 25, 2022. 
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Appendix “A” 
 

- The proposed concept plans for the project, prepared by Kirkor Architects and Planners dated 
October 25, 2022. 
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General Note:

i.   I hereby certify that this drawing confirms in all respects to the site development plans Architect or Engineer’s Signature
(if applicable) and Professional seal.

ii. The City of Mississauga requires that all working drawings submitted to the Building Division as part of an application for the
issue of a building permit shall be certified by the architect or engineer as being in conformity with the site development plan as
approved by the City of Mississauga.

iii. All exterior lighting will be directed onto the site and will not infringe upon the adjacent properties.

iv. All rooftop mechanical units shall be screened from view by the applicant.

v. Parking spaces reserved for people with disabilities must be identified by a sign, installed at the applicant’s expense, in 
accordance with the By-law Requirements and Building Code Requirements.

vi. The applicant will be responsible for ensuring that all plans confirm to Transport Canada’s restrictions.

vii. Grades will be met with a 33% maximum slope at the property lines and within the site.

viii. All damaged areas are to be reinstated with topsoil and sod prior to the release of securities.

ix. Signage shown on the site development plans is for information purposes only. All signs will be subject to the provisions of 
Sign by-law 0054-2002, as amended, and a separate sign application will be required through the Building Division.

x. Any fencing adjacent to municipal lands is to be located 15 cm (6.0 in.) inside the property line.

xi. Only “shielded” lighting fixtures are permitted for all development, except for detached and semi-detached dwellings within 60m
     (196.8 ft.) of a residentially zoned property andmust confirm to the Engineer Certified Lighting Plan.

xii. The Engineer Certified Lighting Plan must be signed by the consulting Engineer.

xiii. The Owner covenants and agrees to construct and install “shielded” lighting fixtures on the subject lands, in conformity with the
Site Plan and Engineer Certified Lighting Plan to the satisfaction of the City of Mississauga.

xiv. The applicant will be responsible for ensuring that all plans confirm to Transport Canada’s restrictions.

xv. Where planting is to be located in landscaped areas on top of an underground parking structure, it is the responsibility of the 
applicant to arrange the coordination of the design of the underground parking structure with the Landscape Architect and the
Consulting Engineering. Underground parking structures with landscaping area to be capable of supporting the following loads:
- 15 cm of drainage gravel plus 40 cm topsoil for sod
- 15 cm of drainage gravel plus 60 cm topsoil for shrubs
- 15 cm of drainage gravel plus 90 cm for trees
Or
- Prefabricated sheet drain system* with a compressive strength of 1003 Kpa plus 40 cm topsoil for sod
- Prefabricated sheet drain system* with a compressive strength of 1003 Kpa plus 60 cm topsoil for shrubs
- Prefabricated sheet drain system* with a compressive strength of 1003 Kpa plus 90 cm topsoil for trees
* Terradrain 900 or approved equal

xvi. The structural design of any retaining wall over 0.6 m in height or any retaining wall located on a property line is to be shown on
the Site Grading plan for this project and is to be approved by the Consulting Engineer for the project.

xvii. Continuous 15 cm high barrier type poured concrete curbing will be provided between all asphalt and landscaped areas 
throughout the site.

xviii. All utility companies will be notified for locates prior to the installation of the hoarding that lies within the site and within the limited 
of the City boulevard area.

Additional Site Plan Notes:

1. Signage shown on the site development plans is for information purposes only. All signs will be subject to the provisions of 
sign by-law 0054-2002, as amended, and a separate sign application will be required through the building division.

2. The applicant is advised that they will be required to provide inspection staff 48 hours notice prior to commencement of any
road construction.  

3. The applicant is advised that confirmation must be received from the Development Construction Section that they have 
made arrangements for a preconstruction meeting.

4. Fire access route will be designed to support a load of not less than 11,363 kg. per axle and have a change in gradient of 
not more than 1 in 12.5 over a minimum distance of 15m.

5. If the final course of asphalt paving is delayed, install a temporary lift of asphalt at ramps or curb cuts to provide 
barrier-free access.

6. 1) Prior to Site Plan Approval, the Detailed Noise Report shall determine the noise impacts associated with the mechanical 
equipment and ventilation systems (i.e. cooling towers, garage exhaust fans, emergency generator, HVAC units etc.) 
for the proposed buildings and the building(s) in the immediate vicinity to ensure that all mechanical equipment will meet
the Ministry of the Environment, Conservation and Parks (MECP) guidelines for stationary noise sources.  

    2) Prior to Site Plan Approval, sufficient securities will be required to ensure the construction of all noise mitigation features 
required and recommended in the Detailed Noise Report including, noise barriers, noise screens or any off-site stationary 
noise mitigation. 

    3) Prior to Site Plan Approval, the following clause is to be included on the Site Plan: "The Acoustical Consultant shall certify 
to the Planning and Building Department that the 'as constructed' site features for noise control including, but not limited to
noise walls and berms, the as constructed buildings, mechanical equipment and ventilation systems for the buildings 
on-site and the off-site stationary noise sources are in compliance with the Detailed Noise Report as prepared for the 
particular building and in compliance with the Ministry of the Environment, Conservation and Parks (MECP) guidelines for 
transportation and stationary noise sources." The Acoustical Consultant shall also certify to the Planning and Building 
Department that the indoor noise levels and noise levels for outdoor living areas resultant from all transportation noise 
sources will meet Regional guideline conditions based on outside sound energy exposures outlined in the Detailed Noise
Report for the subject building. 

    4) Prior to the release of site plan securities, the Acoustical Consultant shall certify to the Planning and Building Department
that the 'as constructed' site features for noise control including, but not limited to noise walls and berms, the as 
constructed buildings, mechanical equipment and ventilation systems for the buildings on site and the off-site stationary 
noise sources are in compliance with the Detailed Noise Report as prepared for the particular building and in compliance 
with the Ministry of the Environment, Conservation and Parks (MOECP) guidelines for stationary noise sources. The
Acoustical Consultant shall also certify to the Planning and Building Department that the indoor noise levels and noise 
levels for outdoor living areas resultant from all transportation noise sources will meet Regional guideline conditions based
on outside sound energy exposures outlined in the Detailed Noise Study for the subject building and that no new noise 
impacts have been identified since the latest approved Detailed Noise Study. 

    5) The site plan securities required by the Planning and Building Department will include $5000 to secure for the Noise
Certification to be prepared by a Professional Engineer with experience in environmental acoustics. The $5000 securities 
shall only be released to the applicant when the required Noise Certification has been provided to the satisfaction of the
Planning and Building Department.

    6) Prior to Site Plan Approval, the details of all noise screens and noise walls are to be provide to ascertain how they impact 
the site design, building designs and landscape design. Prior to Site Plan Approval, The Noise Consultant shall confirm that
the design ad details of the noise walls/screens are in accordance with the specifications provided in the Detailed Noise 
Study and were these screens also provide a combined wind protection function, the Wind consultant shall also confirm 
that they are in accordance with the recommendations of the Quantitative Wind Study.

7. The Applicant will provide a minimum of one (1) week written notice to the Manager of Park Planning, and the Manager of 
Storm Water Management, City of Mississauga, prior to initiating any construction activities within the adjoining parkland, 
which had been approved through the development application. The Applicant accepts the responsibility for arranging all 
necessary repairs to and the reinstatement of, the adjoining greenbelt land / storm water pond, due to damages incurred by
the construction works associated with this application.  The Applicant acknowledges that securities being held by the City
will be released only upon completion of all construction activities and the repairs/reinstatement works for the parkland / 
storm water pond, to the satisfaction of Transportation and Works in consultation with the Community Services 
Department. 

Signature of Owner_______________________ 

Name of Owner__________________________ 

Date___________________________________
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Longitude of Mississauga, Ontario, Canada as 
defined in the sofeware.

Latitude:
Longitude:

Time Zone: Eastern
Standard Time: UT - 5 hours
Daylight Time: UT - 4 hours

UT denotes Universal Time 
i.e.  Greenwish Mean Time

Software Used:
Autodesk Revit Architectural 2021

Shadow Study on MARCH / SEPTEMBER 21

Sun Shadow Timing:  MARCH / SEPTEMBER 21
from 1.5 hours after sunrise to 1.5 hours before 
sunset

LOCAL TIME EDT COMMENTS
  7:05  Rise
  8:35 Rise + 1.5 hr.
  9:12 SN - 4 hr.
10:12 SN - 3 hr.
11:12 SN - 2 hr.
12:12 SN - 1 hr.
13:12 Solar Noon (SN)
14:12 SN + 1 hr.
15:12 SN + 2 hr.
16:12 SN + 3 hr.
17:12 SN + 4 hr.
17:48 Set - 1.5 hr.
19:18 Set

Shadow Study on JUNE 21

Sun Shadow Timing:  JUNE 21
from 1.5 hours after sunrise to 1.5 hours before 
sunset

LOCAL TIME EDT COMMENTS
  5:37  Rise
  7:07 Rise + 1.5 hr.
  7:20 SN - 6 hr.
  8:20 SN - 5 hr.
  9:20 SN - 4 hr.
10:20 SN - 3 hr.
11:20 SN - 2 hr.
12:20 SN - 1 hr.
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14:20 SN + 1 hr.
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19:33 Set - 1.5 hr.
21:03 Set
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Sun Shadow Timing:  DECEMBER 21
from 1.5 hours after sunrise to 1.5 hours before 
sunset

LOCAL TIME EDT COMMENTS
  7:49  Rise
  9:19 Rise + 1.5 hr.
10:17 SN - 3 hr.
11:17 SN - 2 hr.
12:17 Solar Noon (SN)
13:17 SN + 1 hr.
14:17 SN + 2 hr.
15:15 Set - 1.5 hr.
16:45 Set



N

Drawing Title:

Scale:

Drawn by:

Checked by:

Project No.:

Date:

No.: Issued For: Date:

Drawing No.:

No.: Revision: Date:

P
lo
t 
D
a
te
:

F
il
e
 
P
a
th
:

Client:

All Drawings, Specifications, and Related Documents are the 
Copyright of the Architect. The Architect retains all rights to control 
all uses of these documents for the intended issuance/use as 
identified below. Reproduction of these Documents, without 
permission from the Architect, is strictly prohibited. The Authorities 
Having Jurisdiction are permitted to use, distribute, and reproduce 
these drawings for the intended issuance as noted and dated below, 
however the extended permission to the Authorities Having 
Jurisdiction in no way debases or limits the Copyright of the 
Architect, or control of use of these documents by the Architect.

Do not scale the drawings. 

This Drawing Is Not To Be Used For Construction Until Signed 
ByThe Architect.

Date:

Authorities Having Jurisdiction

Revisions:

Proposed Residential Development

10
/
2
5
/
2
0
2
2
 
3
:4
7
:1
2
 
P
M

C
:\
R
e
vi
t\
2
0
2
1\

2
11
15
P
11
_
8
0
5
 
D
u
n
d
a
s
 
S
tr
e
e
t 
E
a
s
t_
R
V
T
2
0
2
1_

s
yu
a
n
A
W
S
7
Q
.r
v
t

805 Dundas Street East, Mississauga, ON.

D.H.

G.H.

21-115

Oct. 25, 2022

dA6.01b

Sun Shadow Study -
March/September 21

O
ct
. 2

5,
 2

02
2

KJC PROPERTIES INC.

2
NTS

March/September 21 - 19:18pm (DST)

dA6.01b

1 Rezoning Submission Oct. 31, 2022

1
NTS

Shadow Study Standards

dA6.01b

Sun Angles:

Sun Angles are based on the Latitude and 
Longitude of Mississauga, Ontario, Canada as 
defined in the sofeware.

Latitude:
Longitude:

Time Zone: Eastern
Standard Time: UT - 5 hours
Daylight Time: UT - 4 hours

UT denotes Universal Time 
i.e.  Greenwish Mean Time

Software Used:
Autodesk Revit Architectural 2021
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12:12 SN - 1 hr.
13:12 Solar Noon (SN)
14:12 SN + 1 hr.
15:12 SN + 2 hr.
16:12 SN + 3 hr.
17:12 SN + 4 hr.
17:48 Set - 1.5 hr.
19:18 Set

Shadow Study on JUNE 21
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Time Zone: Eastern
Standard Time: UT - 5 hours
Daylight Time: UT - 4 hours

UT denotes Universal Time 
i.e.  Greenwish Mean Time

Software Used:
Autodesk Revit Architectural 2021

Shadow Study on MARCH / SEPTEMBER 21

Sun Shadow Timing:  MARCH / SEPTEMBER 21
from 1.5 hours after sunrise to 1.5 hours before 
sunset

LOCAL TIME EDT COMMENTS
  7:05  Rise
  8:35 Rise + 1.5 hr.
  9:12 SN - 4 hr.
10:12 SN - 3 hr.
11:12 SN - 2 hr.
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13:12 Solar Noon (SN)
14:12 SN + 1 hr.
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Shadow Study on JUNE 21
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  7:07 Rise + 1.5 hr.
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11:20 SN - 2 hr.
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14:20 SN + 1 hr.
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  9:19 Rise + 1.5 hr.
10:17 SN - 3 hr.
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15:15 Set - 1.5 hr.
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Time Zone: Eastern
Standard Time: UT - 5 hours
Daylight Time: UT - 4 hours

UT denotes Universal Time 
i.e.  Greenwish Mean Time
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