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PATERSON
GROUP memorandum

re:  Global Stability Analysis — Proposed Retaining Walls
Proposed Residential Building
4828 Bank Street — Ottawa, Ontario

to: Zayoun Group — Raad Akrawri — raad@zayoungroup.com

to: Maverick Development Corporation — Paul Paglialunga —
paul@maverickdevelopments.com
date: May 26, 2025

file: PG7262-MEMO.02

Further to your request and authorization, Paterson Group (Paterson) prepared the
following memorandum to provide a geotechnical review and complete global stability
analysis of the proposed stone strong retaining walls. The current memorandum should
be read in conjunction with Paterson Group Report PG7262-1 Revision 2, dated April 11,
2025.

1.0 Background Information

As requested, Paterson Group (Paterson) completed the geotechnical review of the
proposed stone strong retaining wall systems to be located at the aforementioned
development. The stone strong retaining wall system has been checked for global
stability, considering the preliminary site constraints and grading to date. The analysis
was completed for the worst-case scenario (with the highest wall section on grading
plans) as per the Canadian Highway and Bridge Design Code (CHBDC) 2019.

The following grading plan, prepared by Novatech, was considered as part of our
geotechnical review of the proposed retaining wall:

U Grading and Erosion & Sediment Control Plan — Project No. 124107 — Drawing No.
124107-GR1 — Revision No. 2, dated April 10, 2025.

Based on our review, the exposed portions of the subject stone strong retaining walls vary
in height between 0.5 m to 2.3 m, located on the north and east property boundaries of
the subject site. The global stability of retaining walls higher than 1.0 m should be
assessed by a professional engineer, as per the City of Ottawa retaining wall design
standards. Two retaining wall sections (the highest section from each retaining wall), with
two different soil conditions across the site, have been used in this preliminary analysis
for a conservative, given the significance of the retaining walls in relation to the adjacent
property. Reference should be made to the markup plan, attached to the current
memorandum, for the location of the cross sections.
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Retaining Wall System Stability

The proposed retaining walls have been verified for global stability and have an adequate
factor of safety in excess of the required 1.5 for static conditions and 1.1 for seismic
loading conditions. The applicable seismic design incorporates a PGA of 0.351, as per
NBCC 2020.

Bearing Resistance Value

Geotechnical field review must be completed at the time of excavation, prior to placing
the granular bedding layer, to assess the bearing medium under the proposed wall.

The bearing resistances provided in Table 1 are applicable to the proposed retaining wall.
The soil parameters presented in Tables 2 and 3 should be used for the design of the
retaining wall.

Table 1 - Bearing Resistance Values

Bearing Resistance Factored Bearing

Bearing Surface 9 Resistance Value at ULS
Value at SLS (kPa)
(kPa)

Approved Engineered Fill Over an 150 205
Undisturbed In-Situ Soil Bearing Surface
Undisturbed, Compact Silty Sand 150 225
Und|§turk?ed, Compact to Very Dense 250 350
Glacial Till
Clean, Surface Sounded Sandstone and i 3000
Dolomite Bedrock

The bearing medium at the subgrade level for the retaining wall should consist of a
minimum 300 mm granular pad placed over an undisturbed in-situ soil bearing surface,
and/or compact silty sand and/or undisturbed, compact to very dense glacial till, and/or
clean, surface sounded sandstone and dolomite bedrock.

Any loose sandy material, where free of significant amounts of organic material, should
be proof rolled by a vibratory roller making several passes under dry and above-freezing
conditions, and reviewed and approved by Paterson Group at the time of construction.
Provided that minimal flexing is observed the sand layer can be left in place as subgrade
for retaining walls.
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An undisturbed soil bearing surface consists of a surface from which all topsoil and
deleterious materials, such as loose, frozen, or disturbed soil, whether in situ or not, have
been removed, in the dry, prior to the placement of the granular base.

A clean, surface-sounded bedrock bearing surface should be free of loose materials, and
have no near surface seams, voids, fissures, or open joints which can be detected from
surface sounding with a rock hammer.

2.0 Global Stability Analysis

The global stability analysis was modeled using SLIDE2, a computer program which
permits a two-dimensional slope stability analysis using several limit equilibrium analysis
methods, which are widely used and accepted analysis methods. The program calculates
a factor of safety, which represents the ratio of the forces resisting failure to those favoring
failure. Theoretically, a factor of safety of 1.0 represents a condition where the slope is
stable. However, due to intrinsic limitations of the calculation methods and the variability
of the subsoil and groundwater conditions, a factor of safety greater than one is usually
required to ascertain the risks of failure are acceptable. A minimum factor of safety of 1.5
is generally recommended for conditions where the failure of the slope would endanger
permanent structures.

A minimum factor of safety of 1.5 is generally recommended for conditions where the
slope failure would comprise permanent structures. An analysis considering seismic
loading was also completed. A horizontal acceleration of 0.176 g (which is taken as 0.5
of the area’s peak ground acceleration (PGA)), was considered for the sections for the
seismic loading condition. A factor of safety of 1.1 is considered to be satisfactory for
stability analyses including seismic loading.

The retaining wall section was reviewed using the design loading according to CHBDC
2019.

Two representative sections (one of each retaining wall proposed) were evaluated as
worst-case scenarios for each soil and loading possible to be encountered on site.

Section A represents the highest overall section for the proposed retaining wall located
on the north and east side of the subject site. The highest section is approximately 2.3 m
in height. The soil along that area was found to consist of a layer of topsoil underlain by
0.7 m of loose, brown, silty sand. The silty sand layer is underlain by very dense, glacial
till over bedrock. The bedrock is located at an approximate elevation of 93.3 to 94.2 m.
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Section B represents the highest overall section for the proposed retaining wall located
on the east side of the site. The highest section is approximately 1.7 m in height. The
soil along that area was found to consist of a layer of topsoil underlain by 1.4 m of loose,
brown, silty sand. The silty sand layer is underlain by dense to very dense, glacial till over
bedrock. The bedrock is located at an approximate elevation of 95.2 m.

Reference should be made to above noted geotechnical report (Paterson Group Report
PG7262-1 Revision 2, dated April 11, 2025) for the subsurface profile at the location of
cross sections A and B.

The following parameters were used for the slope stability analysis under static and
seismic conditions:

Table 2 - Effective Soil Parameters for Stability Analysis
Soil Laver Unit Weight Friction Angle Cohesion
y (kKN/m3) (degrees) (kPa)
Engineered Fill 19 30 1
OPSS GranularB Type Il 22 38 0
Silty Sand 18 33 2
Glacial Till 215 36 2

The total strength parameters for seismic analysis were chosen based on the in situ,
undrained shear strengths recovered within the open boreholes completed at the time of
our geotechnical investigation and based on our general knowledge of the geology in the
area. The following parameters presented in Table 3 below were used for the slope
stability analysis under seismic conditions.

Table 3 - Total Strength Soil Parameters for Seismic Analysis
Soil Laver Unit Weight Friction Angle Cohesion
y (kN/m?3) (degrees) (kPa)
Engineered Fill 19 30 1
OPSS GranularB Type Il 22 38 0
Silty Sand 18 33 2
Glacial Till 21.5 36 2
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Analysis Results

The factor of safety for the retaining wall sections was found to be greater than 1.5 for
static conditions. Similarly, the results under seismic loading yielded a factor of safety for
this section greater than 1.1. Based on these results, the retaining wall design is
considered suitable from a geotechnical perspective. Reference should be made to
Figures 1A to 2B for the results of the global slope stability analysis, attached to the
current memorandum.

3.0 Geotechnical Recommendations
Backfill Material

The retaining wall should be backfilled with free-draining granular backfill materials and
incorporate longitudinal drains and weep holes to provide positive drainage for the
accumulated surface water within the backfill material of the retaining wall. For the
purpose of this report, it is recommended that the wall be backfilled with either OPSS
Granular B Type Il or Granular A materials.

The backfill should be placed within a wedge-shaped zone defined by a line drawn up
and back from the back edge of the base block of the wall at an inclination of 1H:1V or a
minimum of 1 m behind the back of the blocks, unless otherwise noted in the design
drawing. All material should be compacted to a minimum of 95% of the material's SPMDD.

A non-woven geotextile liner such as Terrafix 270R or equivalent should be placed
between the backfill material and the retained soil to ensure that the backfill material can
retain its free draining characteristics.

The wall should be design with a minimum toe embedement of 200 mm.
Drainage

A 100 mm diameter perforated drainage pipe wrapped in geotextile such as Terrafix 270R
or equivalent approved other, surrounded on all sides by 150 mm of clear crushed stone,
should be installed at the heel of the bottom block. The drainage system should have
outlets through the wall to drain at a nearby catch basin, drainage ditch or ground surface.
Drainage outlets should be spaced at minimum intervals of 10 m.
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Lateral Earth Pressures

It is recommended that a minimum of 1 m of the backfill material consist of clean imported
engineered crushed stone such as OPSS Granular A or Granular B Type Il. The soil
parameters presented in Table 2 should be used for the design of the retaining wall.

Table 4 - Geotechnical Parameters for backfill material

Earth Pressure
. . 3
- o Unit Weight (kN/m3) Friction Friction Coefficients
Material Description . . Angle () Factor, tan & . .
Drained | Effective @ Active | At-Rest |Passive
Vdr VI Ka Ko KP
OPSS
Granular A 22 13.5 36 0.6 0.26 0.41 3.85
(Crushed Stone)
OPSS Granular B Type
(Crushed Stone) 22 13.5 38 0.6 0.24 0.38 4.20

|Notes:

- Properties for fill materials are for a condition of 98% of the standard Proctor maximum dry density.
- The earth pressure coefficients provided are for a horizontal backfill profile.

- For soil above the groundwater level, the “drained” unit weight should be used, and below the groundwater
level, the “effective” unit weight should be used.

4.0 Construction Recommendations

It is recommended that the following be completed once the retaining wall design and
course of action are determined:

U Observation of all bearing surfaces prior to backfill placement.

0 Observation of all subgrades prior to placing backfilling materials.

U Observation of the drainage system prior to backfilling.

U Field density tests to ensure the specified level of compaction was achieved.

O Periodic observation of the retaining wall installation, especially at the first course.

It is further recommended that all bedding and backfill materials be placed under dry
conditions and above freezing temperatures and approved by the geotechnical consultant
at the time of construction. Precautions should be taken to ensure that the bedding
material does not freeze before placement of the retaining wall blocks, which could lead
to detrimental movement within the retaining wall once the frost leaves the bedding
material.

A report confirming that these works have been conducted in general accordance with
Paterson’s recommendations could be issued upon request, following the completion of

a satisfactory material testing and observation program by the geotechnical consultant.
BN
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We trust the current memorandum satisfies your immediate requirements.
Best Regards,

Paterson Group Inc

Yashar Ziaeimehr, M.Sc., EIT Joey R. Villeneuve, M.A.Sc., P.Eng., ing.
Attachments:

0 Markup Plan — Location of Cross Sections A and B.
O Figures 1A and 1B — Global Slope Stability Analysis Sections.
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Ottawa Head Office Ottawa Laboratory List of Services
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. Unit Weight Strength Cohesion Phi
Material Name | Color (kN/m3) Type (kPa) (deg)
Engineered Fill D 19 cm‘l):;b 1 30

. Mohr-
sitysand [ [ ] 18 o 2 33
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Glacial Till . 215 Coulomb 2 36
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Figure 2B - Section B-B - Proposed Conditions - Seismic Loadi
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