October 26, 2017
Ref.: 351-1
Newfoundland & Labrador
English School District
95 Elizabeth Avenue
St. John’s, NL A1B 1R6
Attention:

Mr. Jim Sinnott
Director of Facilities &
Custodial Management

Dear Sir:
Re:

Structural Investigation (Ceiling Construction) at
Bishop Field Elementary School

Introduction
In response to an unforeseen partial collapse of a section of metal lath and plaster
ceiling in the gymnasium area of the above mentioned school, Nova Consultants Inc.
was engaged to conduct a preliminary assessment of the condition of similar ceiling
systems throughout the building. The following paragraphs outline our findings:
General Building Description
Bishop Field School was constructed in the late 1920’s and, with the exception of a
minor extension at the south east corner of the building in the early 1970’s, the
present building footprint represents the original construction. The building footprint
is approximately 1300 m2.
The building exists in its basic outline as a “T” shape, comprised of two wings. The
three level classroom wing fronts onto Bond Street with the main entrance to the
building facing to the south. The basement level of the classroom wing originally
served primarily as a bowling alley with some service areas and classroom space at the
east end. The bowling alley has undergone some interior redevelopment to create
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additional classrooms and educational support rooms. The main level of the school is
accessed from Bond Street via a main foyer and has a central corridor which extends
the length of the wing. Classrooms, school administration rooms and washrooms
exist on either side of the corridor. Stairwells are located at the east and west ends
of the corridor with exits to the exterior from the main level.
The second level of the classroom wing can be accessed via an open staircase on the
north side of the corridor across from the main foyer and is configured in a similar
manner to the main level with classrooms, a library/reading room, and service rooms
located on both sides of the corridor.
Extending in a north south direction from the classroom wing in the area of the
central stairs is the gymnasium and auditorium wing of the school. The gymnasium is
located toward the north end of the building and is accessed via a corridor extending
from the classroom wing. Utility rooms serving various functions exist on both sides
of the corridor.
The school auditorium occupies the north wing of the school above the gymnasium
and the corridor which serves to provide access to the gymnasium. At the north end
of the auditorium is a stage area with a mezzanine level comprised of a series of
small service rooms around the perimeter of the stage accessed via a small stairwell.
A balcony level exists at the south end of the auditorium and is accessed from the
second level of the classroom wing.
The north wing of the school is accessed from the central area of the classroom wing
by way of stairs to both the lower level and the auditorium level of the school. The
gymnasium floor level is set lower than the access corridor in order to provide a
greater ceiling height in the recreational area of the building. Stairs provide access
from the corridor to the gymnasium floor which exists partially below grade.
Beyond the gymnasium area is a service area which previously served as a boiler
room for the building. This area is primarily below ground.
General Description of Building Construction
The original school was constructed with a concrete foundation below grade, while
above grade the exterior and interior walls are constructed primarily of various forms
of masonry. The walls exist as multiple wythes of brick and terra cotta units
mortared together to form walls of various thickness to suit the height of the wall
and the supported loads. The floors are constructed primarily of concrete slabs
poured onto metal pans with integral concrete joists to create a monolithic floor
system spanning between intersecting concrete beams or supporting masonry walls.
The flat roof of the classroom wing appears to be constructed in a similar manner to
the main and first floor levels.
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The gable roof over the north wing of the building is constructed as a poured in place
concrete roof deck and joists spanning between the primary supporting concrete
beams which span transversely across the auditorium in an east west direction.
The boiler room at the north end of the gymnasium/auditorium wing is constructed
of cast in place construction and is primarily below grade. The roof slab over the
boiler room is at grade level. An abandoned masonry chimney extends from the
boiler room to a clear height above the north gable end wall of the auditorium
toward the west side of the building elevation.
The exterior facade of the building is primarily masonry brick units. There are
multiple types of brick visible around the exterior of the school. The exterior wall in
the vicinity of the main entrance is exposed concrete with architectural detailing
typical for the 1920’s era.
Window and door openings in the masonry walls appear to have been constructed
primarily with concrete lintels.
The interior wall and ceiling finishes throughout the school primarily exist as a
troweled-on plaster material commonly used in buildings constructed in this
timeframe.
The ceiling construction in most areas consists of an expanded metal lath embedded
in the underside of the concrete joists or beams with multiple layers of the plaster
material supported by the metal lath. The approximate weight of the ceiling
materials is approximately 45 kg/m2 or 9.5 lb/ft2.
Condition of Ceiling Construction
In a recent incident in the gymnasium area of the school a section of the metal lath
and plaster, measuring approximately 3.0 square meters, fell from the ceiling onto
the floor below. An inspection of the metal lath material revealed extensive
corrosion of the secondary and primary metal elements that make up the lath
material to the extent that it was unable to support the weight of the ceiling
construction.
During a walkthrough of the classroom wing of the building, several areas of concern
respecting the condition of the metal lath and plaster ceiling construction became
apparent. The conditions noted included:
• the presence of cracks in various areas of the ceiling. The cracks varied in
shape, length, and width;
• at the location of some of the cracks there was evidence of a vertical
misalignment of the material across the crack;
• random spider web shaped cracks in the surface of the paint;
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•
•
•

•
•

localized scaling of the paint material;
evidence of previous patchwork and repairs to the ceiling construction;
installation of recent attachments using unistrut and anchorage devices to
the surface of the ceiling for the support of electrical conduit and junction
boxes throughout the corridors, with the presence of some cracking present
in the ceiling construction adjacent to the unistrut locations;
apparent movement of some of the supporting attachments for the ceiling
mounted light fixtures, and;
a visual indication of an uneven ceiling surface in areas of the building.

In order to assess the general condition of the ceiling construction a series of 120mm
diameter cores were cut from the ceiling on both the main and second levels of the
classroom wing and a single core was removed from the gymnasium area.
The metal lath and the plaster construction were assessed from the core samples
retrieved along with the specimen of the ceiling construction recovered from the
area of failure in the gymnasium. The condition of the metal lath varied
considerably. The sample retrieved from the debris on the gymnasium floor was
corroded to the extent that the individual pieces of the metal lath were separated. In
the case of the metal lath in the core sample taken from the ceiling of the
gymnasium, there was evidence of advanced corrosion with significant loss of cross
sectional area of the metal. The metal lath material was easily distorted and
fractured with minimal effort.
Of the samples retrieved from the classroom wing, one specimen disintegrated into a
dust form as the coring device penetrated to the full depth of the plaster. There was
no metal lath visible. It was not determined if this was an area of previous repair or
original construction. The metal lath in the remaining cores of the ceiling
construction was observed to be in varying conditions ranging from a minor extent of
surface corrosion to an appreciable amount of corrosion and resulting loss of cross
sectional area of the individual elements of the lath material.
From the samples recovered, the initial coat of the lime based plaster appears to
contain small stone fragments and horse hair. The thickness of the initial coat of
plaster varies from 20mm to 40mm. A second coat or finish coat of plaster exists
over the initial plaster application. This material is of finer texture, white in colour
and generally 5mm to 10mm in thickness.
The presence of water and moisture together with oxygen in the air will cause
ferrous materials (metal) to corrode. The presence of water in the environment of
the metal lath of the ceiling construction may be attributed to several reasons and
may vary depending on location. Some possible sources are:
•
Water present in the wet concrete and plaster materials at the time of
construction.
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•
•
•
•

Water penetration through the building envelope such as the exterior walls,
and the roof of the building.
Leaks in interior plumbing for water and waste water systems.
Leaks in hot water heating systems.
Presence of moisture or condensation in the building cavities.

It is anticipated that one of the significant factors contributing to the presence of
water in the ceiling areas is water entering through the building envelope. Given the
age of the facility, building movement, the exterior wall elements and the general
condition of the wall construction, water intrusion (especially during wind driven
rain) can be appreciable and extend to locations some meters beyond the proximity
of the exterior wall. Water also enters building envelopes at the junction between
the exterior walls and roof construction, building canopies and projections, as well as
through the roofing materials as these products deteriorate.
Over the some 90 years since the building was constructed there are, quite possibly,
locations where leaks have been occurring undetected and unrepaired for years, if
not decades. Undoubtedly there are leaks which presently do exist and can be
observed by the effects on the interior finishes in various areas, especially the
windows.
It is felt that the ceiling failure in the gymnasium was the result of water penetration
through the building envelope in the vicinity of the failure.
During the general course of building maintenance and upkeep (ie.) interior painting,
it is quite probable that the evidence of leaks at the interior finishes have been
concealed by localized plaster repairs and repainting.
Photographs taken during the assessment are attached.
Summary and Conclusions
Based on the following observations it is our considered opinion that it is impossible
to conclude, with a reasonable degree of certainty, that a partial collapse of the
ceiling will not reoccur.
1.
2.
3.

A partial ceiling collapse has recently occurred in the gymnasium area of the
building.
A visual inspection of the ceilings throughout the building indicate that the
method of ceiling construction is similar to the area where the collapse
occurred.
There are no clearly obvious reasons noted for the failure in the area which
did collapse which would differentiate from the remaining areas of the
building.
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4.
5.
6.

There are indicators to suggest various stages and methods of deterioration
of the ceiling construction were previously or are currently present.
Of the core samples recovered the condition of the metal lath varies, with
some degree of corrosion being observed in most of the samples inspected.
Variables introduced by the original construction methods, and sources of
deterioration since the building was constructed.

Recommendations
At this time we recommend the following measures be undertaken:
1.

2.

3.

Removal of all plaster ceilings given that it is impractical, if not impossible, to
inspect and retain them without extensive destructive testing throughout
each room and corridor in the building. As a heritage building, the choice of
reinstatement materials in keeping with the original building may be limited
to a drywall ceiling system. The presence of surface mounted electrical
conduit and junction boxes will complicate the removal and replacement of
the ceiling construction albeit, it will provide an opportunity to conceal it.
A more comprehensive structural review, given the age of the building,
cracks previously observed in the concrete elements of the north wing of the
building, and the observed level of corrosion on the metal pans above the
fallen ceiling. Furthermore, the high degree of uncertainty regarding what
other building elements may have been affected by water infiltration in the
past 90 years since the building was originally constructed, warrants such an
evaluation be conducted as a priority.
Removal of the abandoned boiler room and the large chimney at the north
end of the building.

It may be prudent to consider, on a broader scope, these other factors:
1.
2.
3.
4.
5.

Condition of the building facade particularly relating to deterioration of the
exterior masonry wall construction.
Absence of a mechanical ventilation system in the building.
Possible lack of compliance with various aspects of relevant codes respecting
fire and life safety.
The facility is not accessible for the mobility impaired and cannot feasibly be
renovated to be made so.
Absence of adequate parking for school staff and parents.

Page 7
Newfoundland & Labrador
English School District
October 26, 2017
We trust the foregoing meets your requirements at this time.
Yours very truly,
NOVA CONSULTANTS INC.

Stephen A. Barbour, P. Eng.
/ml
attachments

Photo 1: View of school looking East on Bond Street.

Photo No. 2: View of east end and north wing of school looking west from
playground.

Photo No. 3: View of rear of classroom wing looking south.

Photo No. 4: View of partially collapsed ceiling in gymnasium.

Photo No. 5: Note linear crack in ceiling.

Photo No. 6: Note cracking at top of wall and ceiling.

Photo No. 7: Note uneven ceiling finishes and location of previous repairs.

Photo No. 8: Note linear crack in ceiling.

Photo No. 9: Note crack in ceiling.

Photo No. 10: Typical view of exposed floor construction in basement area.

Photo No. 11: View of concrete floor joists framing into supporting concrete beam.

Photo No. 12: View of typical crack in ceiling.

Photo No. 13: View of location where cores were retrieved at a crack location.

Photo No. 14: View of partial core retrieved at crack location.

Photo No. 15: View of crack at top of wall and damage to ceiling.

Photo No. 16: Damage to ceiling.

Photo No. 17: View of cracks to ceiling and spalling.

Photo No. 18: View of surface mounted electrical. Repairs to ceiling are visible above.

Photo No. 19: View of unistrut attachment with crack in ceiling construction.

Photo No. 20: View of crack at top of wall and scaling paint as well as crack in ceiling.

Photo No. 21: View of ceiling damage and previous repairs.

Photo No. 22: Sample of retrieved core of ceiling construction with metal lath visible.

Photo No. 23: Core specimen retrieved from gymnasium.

Photo No. 24: Sample of ceiling debris recovered from gymnasium floor.

