R.J. Burnside & Associates Limited 128 Wellington Street West, Suite 301 Barrie ON L4N 8J6 CANADA
telephone (705) 797-2047 fax (705) 797-2037 web www.rjburnside.com

BURNSIDE

October 31, 2017

Via: Email (smajdi@newmarket.ca)

Town of Newmarket

c/o Ms. Sepideh Majdi, P.Eng.
Capital Works Project Manager
Engineering Services

395 Mulock Drive

P.O. Box 328 Station Main,
Newmarket, ON, L3Y 4X7

Dear Ms. Majdi:

Re: 16780 Yonge Street, Newmarket
Project No.: 300041305.1000

R.J. Burnside & Associates Limited (Burnside) was retained by the Town of Newmarket, to
review the condition of the stone foundation wall at 16780 Yonge Street, Newmarket. Our
services were authorized by Ms. Majdi, Capital Works Project Manager, based on our proposal
dated October 11, 2017.

This evaluation was precipitated by localized deterioration of the stone foundation wall identified
in our BCA report dated September 29, 2017. Deterioration was identified at the west basement
laundry room and consisted of damp interior masonry, efflorescence, and soft interior mortar.

On October 16, 2017 Peter Mensinga, M.A.Sc., P.Eng. of Burnside visited the site to review the
proposed scope of work with the resident and to mark out core locations on the foundation wall.
On October 23, 2017 Peter Mensinga and Ben Williams, B.A.Sc., EIT of Burnside were on-site
to review the condition of the foundation wall including the extraction of 5 cores from the
foundation wall completed by Rob Meo of Canadian Cutting and Coring. Core locations,
described in Appendix A, were selected to obtain a representative sample of wall conditions as
follows: i) cores were taken at both the original residence and later addition; ii) cores were taken
above-grade, at-grade, and below-grade; and iii) cores were taken where the wall appeared
sound and where it appeared deteriorated. Photos referenced in this report are in Appendix B.
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1.0 General Description

The property at 16780 Yonge Street, Newmarket, known as Mulock Farms, includes a two
storey main residence. The current resident reported that the main Residence was built in 1878
with a kitchen wing added later to the west of the main residence. Based on the use of a stone
foundation we estimate the kitchen addition also dates to the late 19th century. The main
residence’s above grade super structure is supported by a stone masonry foundation wall. The
foundation wall is approximately 500mm (20") thick and is composed of outer wythes of rough
cut, uncoursed field stone and an inner stone rubble core bound with a lime-based mortar.
Exterior mortar joints have a flush profile (Photo 1) and interior mortar joints have a grapevine
profile (Photo 2). The exposed exterior and interior surfaces of the stone foundation wall are
painted. The stone foundation wall extends approximately 1.5m [5'] below grade, since the top
surface of the interior concrete floor slab is approximately 1.3m [4'-4"] below grade.

2.0 Observations and Findings

Deterioration of the foundation wall, consisting of voids and soft mortar, appears widespread in
both the original building and the west addition. Although the inner and outer face of the
foundation walls appeared sound (with the exception of the west laundry room) there were
significant voids between stone units in the foundation wall at all core locations. The joints
between stone units are typically filled with mortar up to 200mm [8"] on average from the wall
surface, however beyond that point there were significant voids between stone units (Photos 3,
4, 5), where mortar should be present to bind the stone units together. An exception to this was
the laundry room’s west wall, where significant voids were present almost immediately behind
the outer mortar joint. Our findings at each core are contained in Appendix A.

The binding agent in lime mortar, calcium carbonate (CaCQ,), is water soluble and over
prolonged exposure to moisture it is not uncommon for it to leach out of the mortar. At risk of
stating the obvious, waterproofing foundation walls was not common construction in the late
1800s and we would not expect this building to be any different. Generally, and especially at
the original building, the existing mortar was soft and readily abraded using hand tools, such as
an awl, indicating that the lime binder has dissolved out of the mortar.

Currently, mortar deterioration does not appear to have advanced to such an extent as to be
structurally significant. At the time of our site visit we did not observe any wall cracks that
appeared consistent with the onset of crushing or buckling failure. Existing cracks in the
foundation wall appear to be due to stress concentrations at window lintels or at the interface
between clay brick and stone masonry, likely due to differential thermal movement and has
been addressed separately in our building condition assessment report.
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3.0 Repair Recommendations

We recommend repairing the stone masonry foundation wall by injecting the voids with
hydraulic lime grout to stabilize the rubble core and waterproofing the exterior, below grade
portion of the wall to arrest any further deterioration of the existing mortar’s lime binder. The
scope of repairs would include the following:

3.1 Interior Stone Masonry Repairs

* Repoint any deteriorated interior stone masonry joints using a Type O mortar such as
Restomix 1-1-6 by Daubois or Masoncare 300 by KPM to prevent uncontrolled bleed out of
injection grout.

» Install stainless steel helical ties the entire extent of the foundation wall at an average
spacing of 600mm horizontally and 400mm vertically to provide lateral restraint of the
foundation wall prior to grouting, see Figure 1 below.

* Replace stone units at core locations for aesthetics.

» Inject hydraulic lime grout, such as F-20 by Daubois, the entire extent of the foundation wall.
Spacing of injection ports is somewhat dependent on the degree of void connectivity but
typical horizontal and vertical spacing in in the range of 200mm [8"] to 300mm [12"].

* Remove excess grout from inner surface of masonry wall and repomt injection ports.
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Limitations

» This letter is intended solely for the client. The material in it reflects our best judgment in
light of the information reviewed by R.J. Burnside & Associates Limited (Consultant) at the
time of preparation, as well as the specific scope of our assignment. Unless otherwise
agreed in writing by the Consultant, it shall not be used to express or imply warranty as to
the fitness of the property, or infrastructure, OR for a particular purpose. This report is not a
certification of compliance with past or present regulations. No portion of this report may be
used as a separate entity, it is written to be read in its entirety. Any use which a third party
makes of this report, or any reliance on or decisions to be made based on it, is the sole
responsibility of such third parties.

» This assessment does not wholly eliminate uncertainty regarding the potential for existing or
future costs, hazards or losses in connection with a property or infrastructure. No physical
or destructive testing and no design calculations have been performed unless specifically
recorded and documented. Conditions existing, but not recorded or documented, were not
apparent given the level of study undertaken. The Consultant can perform further
investigation on items of concern if so required.

» Only the specific information and project area identified has been reviewed by the
Consultant. The Consultant is not obligated to identify mistakes or inadequacies in the
information obtained from any source or to verify the accuracy of the information provided.
The Consultant may use such specific information obtained in performing its services and is
entitled to rely upon the accuracy and completeness thereof.

* Responsibility for detection of or advice about pollutants, contaminants or hazardous
materials is not included in our mandate, unless explicitly specified. In the event the
Consultant or any other party encounters any hazardous or toxic materials, or should it
become known to the Consultant that such materials may be present on or about the job site
or any adjacent areas that may affect the performance of the Consultant’s services, the
Consultant may, at its option and without liability for consequential or any other damages,
suspend performance of its services under this Agreement until the Client takes the
appropriate action to identify and abate or remove the hazardous or toxic materials and
warrants that the job site is in full compliance with all applicable laws and regulations.

» The Consultant accepts no responsibility for any decisions made, or actions taken, as a
result of this report unless we are specifically advised of, and participate in such action, in
which case our responsibility will be as agreed to at that time. Consultant liability is outlined
in our Standard Conditions of Service as presented at the commencement of this project.
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APPENDIX A - OBSERVATIONS

Core Samples

Location

Observations

Core No.1: Addition
Laundry Room, West
Wall:

3.0m south of north
exterior wall;

0.6m above floor slab

A 300mm [12"] deep core was extracted below grade level. The interior
surface of the masonry at this location had efflorescence and deteriorated
mortar (Photo 6).

During drilling, leakage occurred through the face of mortar joints at lower
courses indicating interconnected void spaces (Photo 7).

Mortar from extracted core remained intact (Photo 8).

Mortar was not readily abraded when scraped with an awl.

Joints between stone units appeared filled with mortar up to 200mm [8”]
measured in from the interior wall face; with the exception of a large void
present behind surface mortar at the bottom of the core (Photo 9). Beyond
200mm from the wall surface, there were a significant amount of mortar
voids, estimated at 15% by volume.

Core No.2: Addition
Laundry Room, East
Wall:

1.3m south of north
exterior wall;

1.3m above floor slab

A 300mm [12"] deep core was extracted at grade level (Photo 10).

No leakage was observed through lower mortar joints of the wall during
drilling.

Mortar from extracted core did not remain intact (Photo 11)

Mortar was readily abraded when scraped with an awl.

Joints between stone units appeared filled with mortar up to 250mm [10"]
measured in from the interior wall face (Photo 12). Beyond 250mm from the
wall surface, there were a significant amount of mortar voids, estimated at
15% by volume.

Mortar at the back of the core was soft; an awl was readily driven 90mm
[3.5"] into the mortar.

Core No.3: Addition
Hallway, South Wall:
3.3m east of laundry
room wall;

0.6m above floor slab

A 300mm [12"] deep core was extracted below a basement window, below
grade (Photo 13).

No leakage was observed through lower mortar joints of the wall during
drilling.

Mortar from extracted core remained intact (Photo 14)

Mortar was not readily abraded when scraped with an awl.

Joints between stone units appeared filled with mortar up to 200mm [8"]
measured in from the interior wall face (Photo 15). Beyond 200mm from the
wall surface, there were a significant amount of mortar voids, estimated at
25% by volume.

Core No.4: Original
Residence, Furnace
Room, North Wall:
1.5m east of west
wall;

0.6m above floor slab

A 300mm [12"] deep core was extracted below a basement window, below
grade (Photo 16).

No leakage was observed through lower mortar joints of the wall during
drilling.

Mortar from extracted core did not remain intact (Photo 17)

Mortar was readily abraded when scraped with an awl.

Joints between stone units appeared filled with mortar up to 150mm [6"]
measured in from the interior wall face. Beyond 150mm from the wall
surface, there were a significant amount of mortar voids, estimated at 20%
by volume.

Mortar at the back of the core was soft; an awl was readily driven 100mm [4"]
into the mortar.

R.J. Burnside & Associates Limited

300041305.1000
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APPENDIX A — OBSERVATIONS

Core Samples

Location

Observations

Core No.5: Original
Residence, Storage
Room, East Wall:
0.8m north of south
interior wall;

1.7m above floor slab

A 300mm [12"] deep core was extracted above grade level. The wall is
located under the verandah at this location (Photo 18).

No leakage was observed through lower mortar joints of the wall during
drilling.

Mortar from extracted core did not remain intact (Photo 19)

Mortar was readily abraded when scraped with an awl.

Joints between stone units appeared filled with mortar up to 250mm [10"]
measured in from the interior wall face (Photo 21). Beyond 250mm from the
wall surface, there were a significant amount of mortar voids, estimated at
15% by volume.

Mortar at the back of the core was soft; an awl was readily driven 100mm [4"]
into the mortar (Photo 20).

Figure A-1. Core Locations

R.J. Burnside & Associates Limited 300041305.1000
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Photo 1 Exterior surface of foundation wall with flush mortar joints

2

Photo 2 In Exterior surface of foundation wall with grapevine mortar joint profile

(white arrow)
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