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This study was conducted by Suter Keller Inc for Canada Mortgage
and Housing Corporation under Part V of the ©National Housing
Act. The analysis, interpretations. and recommendations are
those of the consultants and do not necessarily reflect the
views of Canada Mortgage and BHousing Corporation or those
divisions of the Corporation that assisted in the study and its
publication.
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ABSTRACT

During the last 15 years, brick veneer/steel stud (BV/SS) walls
have become widely used in Canada, as an economical building
enclosure system 1in residential and commercial structures.
However, the construction of these walls has preceded the
development of adequate design, construction and inspection

standards. This situation has led to concern over the longterm
safety, serviceability and durability of this form of
construction. This study gathers information related to design,

construction and inspection aspects of BV/SS walls in Canada.

An industry survey was conducted in order to gather broadbased
information and opinions regarding practices and concerns from
people involved with the BV/SS wall system. However, the small
number of responses received in some regions of the country and
the 1locations of the respondents in these regions do not lend
themselves to a meaningful regional analysis. This report
summarizes the results of the survey and, based on the findings,
identifies and establishes the state of industry concern.

The findings indicate that the BV/SS wall system has been used
across the nation for an average of 8 years and that a variety
of design, construction and inspection practices are employed.
A need eXxists for some degree of formalization and
standardization of the existing practices for the design,
construction and inspection of the BV/SS wall system. The need
for more research, education and better technology transfer is
shared by the majority of respondents. Since steel stud/drywall
and masonry contractors are most often involved in the
installation of the BV/SS wall system, future education and
technology transfer efforts should be directed primarily towards
these two trades. wWwhile the issue of air infiltration has been
expressed as a major concern by designers and contractors alike,
corrosion of metal components as well as excessive stud
flexibility have not generally been observed as major problems.
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1.0 INTRODUCTION

'Brick veneer/steel stud (BV/SS) walls have become a popular and
economical way to enclose a modern structure. The system 1is
used in lowrise and mid- to highrise buildings in residential,
commercial, office, institutional and industrial applications.
The development of the BV/SS wall system has been perceived by
some as providing: _

- Savings in Construction Costs _
Costs 1less than other systems such as curtain walls
or conventional masonry veneer/back-up walls

«  Economy of Space
Occupies less space than conventional masonry walls

+ Heat Loss Resistance
Achieves a better heat resistance with little or no
increase in wall requirements

+ Aesthetics
Can satisfy current architectural tastes towards
exterior brick walls :

+ Reduction in Dead Loads
Requires lighter structural framing and foundations

+ Construction Time Reduction
Allows the building to be closed-in faster than
with conventional masonry

+ Fire Resistance
Meets the NBC and other regional. building code

regquirements.

various opinions and practices  regarding the design,
construction and inspection of the system are in place as they
preceded the development of a design code as well as
construction standard reguirements. Furthermore, the structural
behaviour of the system is not yet fully understood.

This report deals with a survey of current practices for design,
construction and inspection of the BV/SS wall system in Canada.
In general terms, the survey collected information about
materials, design and construction issues.



The information was gathered from the following four groups:

Group A: Architects and Engineers

Group B: Masonry Contractors

Group C: .Steel Stud and Drywall Contractors
Group D: Building Officials and Inspectors

Table 1 provides the statistics with reference to the number of
questionnaires sent to each group. The guestionnaires were
tailored to each of the four groups. Samples of the four
questionnaires are included in Appendix A.

Table 1: General Statistics with Reference to
' the Number of Questionnaires

Number of " Number of
questionnaires guestionnaires
Group sent answered
A 306 1
B : 82 23
D | 21 o 10

‘Total 484 - 160

Y

The objective of this study is to determine the state of the art

of the BV/SS wall system in Canada. The survey results are
summarized in Appendix B.

Prior to mailing the final version of the gquestionnaires, a
pilot test run was carried out in the Ottawa area to ascertain
that the questions were pertinent and understandable. An
attempt was made to eliminate any bias in the sampling procedure
and to collect a .representative sample which describes the
actual BV/SS wall situation in all regions of Canada.

In reviewing the survey findings; it should be recognized that
there are limitations to a survey. The quality of a survey
depends to a great extent on: _

« population sample
* . number of responses
« clarity of gquestions



+ respondents' interpretation of questions
"+ interpretation of answers.

While the questionnaires were somewhat lengthy and detailed,
respondents. appear to have made an effort to answer the
guestions as completely as possible. ' : '

2.0 SAMPLING METHODOLOGY AND NATURE OF SAMPLE

The population for sampling was defined as the people and
businesses in Canada involved with BV/SS walls. This population
was divided into four groups as outlined in Section 1.
~Individuals in these groups are operating a business and/or
supply service in one of the following four regions: (1)
Atlantic Canada, (2) Southern Quebec and Ontario, (3) Prairie
Region and Northern Ontario, (4) Pac1flc Canada. .

The selection of individuals to be part of the survey was based
on one or more of the following cr1ter1a°‘

« The  firm or individual was found to have some experience
with BV/SS walls after an interview.

+ The firm or individual was referred to us by people
knowing they had some experience with BV/SS walls.

+ The firm or individual was 1listed by a construction
trade association (eg. masonry, drywall, etc.).

+ A number of firms and individuals were selected using
random numbers and lists of names available to the
public. '

The nature and characteristics of the people consisting of our
sample are extracted from Section I of the questlonnalre This
section is common to all four groups.

Fig. 1 indicates some general statistics on reéspondents and
their location across Canada.

As shown in Fig.'l, the majority of people surveyed are in the
architectural and structural design business and are located in
the Southern Quebec and Ontario region.

Of the 160 firms and individuals responding to the survey, 39
(24%) did not have any experience with BV/SS walls. The balance
of 121 (76%) had some degree of experience.



GENERAL STATISTICS I

# OF RESPONSES vs AREA

Pacific'
18%

Atlantic
29%

Southern Prairies &

Quebec & Northern
Ontario Ontario
41% 12%,

BUSINESS TYPES ANSWERING

Architects 50%

SS Contr 10%
, Mas Con 149%

\' Bldg Auth 6%

Other 2%
Engineers 18%

Fig. 1 General statistics on regional and business response



The respondents appear to'represent collectively, BV/SS wall
system experience on over 1,000 buildings. ©f these, 42% were
residential and 58% were commercial or industrial. :

Fig. 2 illustrates some general statistics - on building height,
type of building system and number of years the BV/SS wall
system has been employed in Canada. The survey. suggests that
the BV/SS wall system is more popular in buildings less than
4 storeys in height. : ’

The statistics in Fig. 2 indicate that the BV/SS wall system has
been used in Canada for approximately 8 years. While the system
has  been used for over. 9 years in the Prairies and Northern
Ontario, the Pacific region has employed it only for about 6.5
years.

3.0 RESPONSES

Respondents c¢an be grouped into four categories according to
.their position with respect to the BV/SS wall system. The
percentages shown in Fig. 3 are estimates derived from the
respondents' comments in the guestionnaires:-

+ Enthusiastic believers and users (mostly contractors)

» Users with some reservations )

+ Non-Users waiting for more knowledge and refinements on
‘the system «

- Non-Believers.

Twelve firms stated that they will simply not use the system, as
they consider it to be unsafe.

Pertaining to the Non-Believers, their major concerns are as
follows: '

+ Stiffness incompatibility between the steel stud . wall
and the brick veneer :

* Unjustified reliance, implied 'in some designs and
construction technigues, on the structural integrity of
‘the  gypsum wallboard as a structural material or as a
spacer between the studs and the ties. What happens
when the gypsum gets wet?

« Corrosion of the widely used screw connectors as they
perforate the zinc coating of the studs

. Difficulty in providing an adequate air/vapour barrier
for this type of construction and the resultant risk of
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TYPE OF BUILDING SYSTEM

Load Bearing Stud 4%

Concrete 44%%
Steel 529
0 100 200 300 400 500 600 700
# of Buildings
HEIGHT OF BUILDINGS
-4 storeys
" or more Less than
34%, 4 storeys
66%

NUMBER OF YEARS IN USE

Canada JuNEE

Pacific
Prairies &
N. Ontario

S. Quebec
& Ontario

Atlantic

o 2 4 6 . 8 10
Average # Years

Fig 2. General statistics.building systems, building height and years of usage
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MORE INFORMATION
10%

NON-BELIEVERS

USERS WITH SOME 10%

RESERVATIONS
60%
ENTHUSIASTIC

BELIEVERS
-AND USERS

20%

Fig. 3 Groups of responses

NON-USERS, WAITING FOR



moisture accumulation and. therefore the potential for
corrosion of metal components

* Inadequate inspection practices.

4.0 DESIGN ISSUES

Fig. 4 indicates that currently more than 50% of the design
professionals specify a 1limit of L/360 for lateral steel stud
deflection under wind loading. About 20% use the more stringent
requirement of L/600 and about 10% use a permissible deflection
limit of L/240 or greater. L represents the height of a simply
supported steel stud. : :

The gquestion as to which party most frequently designs the BV/SS

walls was surveyed and the findings are also included in Fig. 4.

It appears that the project architect most often designs the

BV/SS wall system. The project structural engineer seems to

assume this responsibility in less than 30% of the cases. The.
survey further indicates that shop drawings are not often
required in the specifications for the BV/SS wall system.

The gquestionnaire attempted to determine what standards or
guidelines -are being used in the design of the BV/SS wall
system. As shown in Table 2, a wide variety of standards and
guidelines are .being used by designers. The survey indicates
that about one third of the designers rely on product catalogues
and industry publications, while another third use CSA
standards, NBC and local codes. About 13% design the BV/SS wall
system based on common sense and intuition.

Table 2 Currently Used Standards and Guidelines

STANDARDS OR GUIDELINES USED : PERCENTAGE

Product catalogues and industry publications............ 34

CSA standards, NBC codes and publications,
- local codes, CMHC reports and publications.............. 27

No codes, but common sense and 1ntu1tlon................ 13
structural englneer S oplnlon. e & & 5 o 6 6 00 6 9 0 5 a0 008 8 l e & a5 0 8 O 8
Masonry Institute publications and llterature............ 7

Architectural standards and specifications, _ :
foreign codes and guidelines............ -

Past and current research findings...i.ecveeeieerooseasnses D




DESIGN ]

MAXIMUM LATERAL DEFLECTION
CRITERION USED

L/600
L/720
Other

L/240 or >

SHOP DRAWINGS REQUIRED IN
SPECIFICATIONS

Always
Often

Never

Sometimes

Seldom

PARTY RESPONSIBLE
FOR DESIGN

Project
Engineer

Contractor's
Engineer

Other
Architect

Fig. 4 Information on design related questions
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CONSTRUCTION PRACTICES

Current construction practices are summarized in Figs. 5 to 9.

5.1

Stud Information (Figs. 5 and 6)

Stud size: For all applications, almost the whole spectrum
of stud sizes is used, but taking the average for the

~various applications, 25% indicated as a first choice the

92mm, 20ga. stud, 22% the 152mm, 20ga. stud and 22% the
152mm, 18ga. stud. : - :

Heavier studs are generally used for commercial and high
rise 'applications, while 1lighter studs are chosen for low
rise residential buildings.

- stud spacing: The most commonly used stud spacing is

400mm, chosen by 71% of the respondents while 19% say they
use a 600mm spacing and only 8% use a 300mm spacing.

Several respondents indicated that they will generally
reduce - the stud spacing for storey heights greater than
2.4m and one respondent mentioned that he will double up on
studs with a spacing of 400mm or even 300mm for floor
heights in excess of 3.0m.. '

stud corrosion protection: 97% of respondents use galvan-

ized studs while % use other means. None of them use
paint. :

Studs around window opening_ 82% specify double studs on
each  side of window openings, 14% use single studs and 4%
use other details.

Place of fabrication: 95% of the BV/SS walls are stick-
built on site. A

Method of assembly of wall panels: The most commonly used
fastening method is screw fastening (74%), followed by a
combination of welding and screw assemblage (20%). Welding
alone is used by only 6% of the respondents.

Stud/ceiling track connection: 68% permit movement, 25%
use fixed connections, 7% leave it up to the contractor. A
sllghtly higher percentage of sliding connectlons are used
in high rise bulldlngs

Top and bottom track attachment: Power actuated fasteners
are favored at 70% while embedded anchor bolts, self




CONSTRUCTION PRACTICES

STUD TYPE

MOST COMMON

Lj////
CORROSION Q

152mm 18ga

PROTECTION
Galvanizing 977
Uther. 3% //ﬂ/

400 mm
600 mm
300 mm

STUD SIZE
92mm 20ga 257
152mm 20ga 224
227

STUD SPACING

717
197
8%

Fig. 5 Information on stud size, stud spacing and

stud corrosion protection

1T



CONSTRUCTION PRACTICES
STUD INSTALLATION

STUD FASTENING

Screws alone 747
Combination 207
Welding alone 67

STUD AROUND
OPENINGS (
Double 827
Single 147,

Other detall 47

PLACE OF
FABRICATION
On site 957
Prefobricated 5%

PN

T ————

s

STUD-TOP TRACK

CONNECTION
Sliding 687
Fixed 257
Contractor’s
choice 77

BRIDGING

Through stud 70%
Face 207
None used 107

TRACK

ATTACHEMENT
Ramset 70%
Bolts 9%
Screws 127
Other 97

Fig. 6 Information

on stud installation details

¢t
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1

tapping screws and other devices share the remaining

_percentages approximately equally.

Type of steel bridging: Bridging through the knockout is
used by 70% of the respondents, 20% use face bridging and
10% don't use bridging at all. '

Brick Ties (Fig. 7)

Adjustable ties, screwed to the studs are used by 50% of

~the respondents, 28% use adjustable ties directly engaged

with the studs, and 22% of the respondents use corrugated
strip ties.

A good number of designers feel that strip ties should not

-bg used as they may buckle in wider wall cavities.

Galvanizing is the most popular type (90%) of corrosion

- protection for brick ties.

Sheathing and Insulation (Fig. 8).

Inner sheathing: Little difference exists between low rise

and high rise buildings as far as inner sheathing 1is

concerned. 47% of the respondents indicated that they
specify drywall only and about 46% use both drywall and
insulation. For buildings less than four storeys, 5% will

use insulation alone.

Quter sheathing: Again 1little difference exists between

high and low rise buildings. 36% use drywall only, 36% use
drywall and insulation and 22% use rigid or semi-rigid
insulation alone. A

Insulation: Two thirds use fiber batt insulation inside
the wall cavity while one third use rigid insulation
outside the stud wall.

Other Details (Fig. 9)

Caulking at Tracks: While B0% specify or apply caulking at
the top and Dbottom tracks, it was pointed out that during
cold weather installation caulking frequently hardens
before the track can be  installed. Under  these
circumstances, it is frequently difficult to ensure an air
tight seal. For this reason, some contractors in the
Ottawa area use a foam strip gasket and caulking at the top




BRICK TIES

TYPE
Ad justable, screwed to stud 507

Corrugated strip ties eevL

CORROSION PROTECTION

Galvanizing 90%
Stamnless steel 67

Cadmium 47

Ad justable, directly engaged 28%

Fig.

7

Information on brick ties and
corrosion protection

Al



SHEATHING AND INSULATION

y j— INNER SHEATHING

T Hi-@f prywall atone a7z
> OOl Drywall and insulation 467
/// {E Insulation alone 74
77 Wit
% {44 DUTER SHEATHING
) 541 ;
7 @4 g:;"::ll(l :}olztesulo'tlon | gg;
= A { : Semi—-rigid insulation ez
%Oh . F Floer bitisnu::: I'D:l 64
e n A
24 P« 1)/ Rigid outside wall 32%
20 H Y. Other 3%

Fig. 8 1Information on sheathing and
insulation materials

ST




OTHER DETAILS

VAPOUR BARRIER
/" LLocation: |

11

CAULKING e TRACKS

Caulking specifled
Not specified or applied

Y
ezz)
Y,
%/ mo WATER REPELLENTS

O BN lied
/4 o Sl?lr::eonzprc))rl‘e organic films

0y AR Acrylics
Other

% ji :f %]r:,:s’l?l;d':t:flu; 0Lvtlcxll

//_é// ::{:::::§:5 Materials

% iﬁ{é ?ﬁfﬁiﬂi?%ﬁﬁku

7/ '
. ....:-

897
11

847
9%
7%

807%
207

70%
18%
6%
6%

Fiqg.

9

Information on vapour barrier, track caulking and water

repellents for masonry veneer

91
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and bottom track/slab interface as well as perimeter
caulking to ensure air tightness.

Vapour barrier: 89% of the time, the vapour barrier is
specified inside the stud wall rather than outside. Poly-
urethane £film is the most popular vapour barrier material

 (84%),' Foil-backed drywall is ‘used in about 9% of cases.

Water repellent treatment for brick veneer: Most respon-
dents indicated that generally no special water repellent
treatment is applied. 1If water repellent treatment is used
at all, silicone is the most popular coating.

DETAILING

Contractors commented. that professionals are often not
willing or able to provide the necessary technical
information. .

This feeling 1is strongly supported by the survey, as
illustrated in Fig. 10, where about 80% of steel
stud/drywall contractors say they usually don't get a clear
description of steel stud wall details with the tender
drawings. They also reported frequent discrepancies
between structural and architectural detail drawings for
BV/SS walls.

BREAKDOWN OF WORK BETWEEN TRADES

The response to the guestion on how well the breakdown of
work between trades is defined is illustrated in Fig. 11.
While 60% of the steel stud/drywall contractors feel the
breakdown of work between them and the masonry contractor
is net very well defined, only 40% of the masonry
contractors surveyed feel that way.

Since the survey indicates that steel stud/drywall and
masonry contractors are most often responsible for
constructing and installing the components of the BV/SS
walls, future training efforts should be directed towards
these two trades.

INSPECTION

All groups widely perceive inspection to be particularly

important for this type of construction. The current level



L DETAILING: Responses from steel stud / drywall.cbntractors | I }

[ GOOD DETAILING NOT
PROVIDED IN TENDERING
DOCUMENTS

NO ANSWER
8%
'SELDOM
8%

STRUCTU RAL AND ARCHITECTURAL
DETAIL DRAWING

INCONSISTENCIES BETWEEN I

NO ANSWER g

OFTEN 9%
49, NEVER
| 8%

OFTEN
33%

SELDOM |
SOMETIMES 25% S SOMETIMES
42% 25%

Fig. 10 Contractors responscs' to questions on detailing

8T



BREAKDOWN OF WORK BETWEEN TRADES

NOT CLEARLY DEFINED: STEEL

STUD/DRYWALL
CONTRACTOR'S
VIEWPOINT

MASONRY
CONTRACTOR'S
VIEWPOINT

Often Sometimes Seldom Never

EXPECTED STANDARDS OF MATERIALS AND
WORKMANSHIP NOT CLEARLY DEFINED IN M STEEL

STUD/DRYWALL
TENDERING DOCUMENTS: CONTRACTOR'S

VIEWPOINT

‘I MASONRY
CONTRACTOR'S
VIEWPOINT

Often Sometimes - Seldom Never

Fig. 11 Contractors responses to questions .on work breakdown and expected
standards of materials and workmanship

61
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and quality of inspection is thought'to be inadequate.

seen in Fig. 12, the survey showed that although inspection
is wusually performed, in 50% of the cases it is performed
at completion of steel stud construction, sheathing and

insulation or at a later stage.

This  means that the steel stud structural integrity

frequently cannot be verified.

9.0 PROBLEMS DURING CONSTRUCTION

Professionals were asked  to list the most common problems
encountered with the system during construction and one
third of the respondents indicated workmanship, inexper-
ienced tradesmen or non-compliance with specifications to
be a major problem. This points to the urgency for more

education and technology transfer.

While few respondents. have reported corrosion of metal

components to be a problem at the present time, a

number have shown great concern about the 1long term
performance of the system because of the risk of corrosion.
The most common construction problems encountered by

professionals are summarized in Table 3.

Table 3 Most Common Problems Encountered by Professionals with
the Construction of BV/SS Walls '

PROBLEMS : A . "PERCENTAGE
Poor workmanship, inexperienced tradesmen, wrong

trade, non-compliance with specifications......c.cvve... 31
Poor waterproofing and corrosion protection,

discontinuity of air/vapour barrier and insulation...... 20
Inadequate brick ties or brick tie connections.......... 16

Inadequate stud thickness and framing for openings
(services and windows), inadequate bridging............. 9

Improper stud connections and anchoring..cceceseseescess 7
Excessive stud deflection due to Wind 108G.......veeenes 2

Other (moisture penetration, cold bridging, poor.
stud assembly)..cetiiieieriiitiiinttiatctttttstiasesennes 15




INSPECTION ]

INSPECTION RESPONSIBILITY

No
Inspection

Independent
Agency

Contractor’'s
'Engineer

Project
Engineer

Architect

'y

0 20 40 60 80 100
Percentage

INSPECTION IS
PERFORMED AT
COMPLETION OF:

Other
Steel Stud
Stages 39%

14%
No
Inspection
3% -

Brickwork
19%

athing &

Insulation
25%

Fig. 12 Inspection requirements and responsibilty
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10.0 INFORMATION AND RESEARCH NEEDS

Upon reviewing the comments in each questionnaire, it emerges
that most respondents, regardless of their group, feel that the
level of knowledge and understanding or expertise in the field
of brick veneer/steel stud construction is inadequate. A very
high percentage have expressed the need for standardization, and
some consider this to be an urgent requirement. The responses
to these questions are-illustrated in Fig. 13.

All droups seem to perceive the BV/SS wall system as sensitive
both to design and construction. Compared to the masonry backup
system, it is thought of as being 1less forgiving to error at
either level of implementation.

Professionals have also often expressed their own need for more
information on the behaviour and strength of the BV/SS wall
system, frequently pointing at particular areas they felt they
should know more about. Items most frequently mentioned are:

"+ brick ties - type
~ strength
- spacing

« longterm performance of the wall system
+ corrosiocn of metal components
. maximum deflection criteria

+ detailing - stud/track connection
- bridging

In general, it . appears' that prbfessionals are seeking
improvements in the level of technological knowledge as well as
the transfer of such knowledge to contractors.

11.0 GENERAL COMMENTS

The questionnaire also solicited general comments and opinions
from respondents on the BV/SS wall system.

The key comments received from professionals address problems in
the field and the question of professional fees. Pertaining to
problems in. -the field, professionals mentioned primarily
workmanship, inexperienced tradesmen and non-compliance with
specifications as the key problems. But professionals also
. pointed out that fees do not wusually include design and
inspection of the BV/SS wall system. :



INFORMATION AND RESEARCH NEEDS (A) ]

HAS ADEQUATE RESEARCH

IS MORE INFORMATION
REQUIRED ? | BEEN CARRIED OUT ?
NO NO ANSWER NO ANSWER YES

3%

13%

Fig. 13 Information and research requirements
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The following comments were received by contractors:

« The successful perfbrmance of the BV/SS wall system
- depends on proper installation and inspection.

. Détails are frequently not clearly defined.

.+ Generally, better professional support is required.
‘Professiocnals are often not willing to provide reguired
technical information. ‘

+ Architects and Engineers cften refuse to accept
responsibility for the design of the BV/SS wall system,
leaving it up to contractors . to choose materials and
member sizes. : ' ‘

‘12.0 SUMMARY

‘The main purpose of this survey was to identify and establish
the state of industry concern for the BV/SS wall system in
Canada. The small number of responses received in some regions
of the country and the location of the respondents in these
regions .make the case of regional analysis an impractical task.
However, the findings from the four surveys can be summarized
under the following six headings. '

12.1 Uses of the BV/SS Wall System Across the Country

‘The BV/SS wall system is used across Canada both in residential

and commercial buildings. The buildings' structural system
typically,  consists of steel framing, concrete framing or
loadbearing steel stud walls. The BV/SS wall system is more

popular in buildings less than four storeys tall. The number of
years that this system has been in use varies across the country
from a low of 6.5 years in Pacific Canada to a high of 9.5 years
in the Prairie Region and Northern Ontario. The Nation's
average use of the BV/SS wall system is approximately 8 years.

12.2 BV/SS Wall Design

The project architect is most often the designer and inspector

.0of BV/SS walls during construction. No standardized procedures
for inspection during  construction exist. The design is based
on product catalogues and related industry publications.
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Regarding stud spacing, the 400 mm o.c. steel stud spacing is
the most popular choice.” In buildings less than 4 storeys tall,
the 92 mm C-stud is most frequently used. In taller buildings,
the 152 mm C-stud is used most often. The use of the double
stud as a vertical trimmer around window openings is common
practice. Galvanizing was found to be the most popular type of
corrosion protection for steel studs and brick ties.

Inner sheathing materials most often consist of either drywall

only or insulation and drywall. Outer sheathing materials are
most often made up of drywall and insulation. Fibre batts
within the stud space are the most common insulation material in

use. The application of caulking between building slabs and top
and/or bottom tracks is common practice. ' _

The most popular vapour barrier consists of plastic film (poly)
and it is generally applied on the inside face of the steel
studs. Adjustable ties, screwed directly to the studs are the
most popular means of securing the brick veneer. The maximum
lateral stud deflection 1limit is specified most frequently as
- L/360. . ' _

12.3 BV/SS Wall Construction

BV/SS walls are most often stick-built on the job site using
screw fasteners. A connection permitting slabd movement 1is
commonly used between studs and ceiling tracks. The use of
power activated fasteners to attach bottom and top tracks is
common - practice and the bracing of steel studs is most often
done through the steel stud knockouts. Since the steel
stud/drywall contractors and the masonry contractors are most
often involved in the installation of the BV/SS wall system,
-future education - and technology transfer efforts should be
directed primarily towards these two trades.

12.4 In-Service Problems

The majority of respondents had encountered BV/SS walls which
were not performing satisfactorily.. The most common deficiency
appears to be air infiltration. ‘Improved detailing and
installation practices on air barriers are required. Corrosion
of metal components such as studs, screws and ties as well as
excessive stud flexibility have not generally been observed as-
major problems.
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12.5 Additional Research and Technology Transfer Requirements

The need for -more information and research is recognized by all
respondents. The most common problems related to design and
construction of BV/SS walls could be reduced with a better
transfer of existing and future technology, and with additional
training. - '

12.6 Recommendations

The key reéommendations offered by the respondents are as
follows; ' .

« conduct more research on:

- longterm performance of the BV/SS wall system
- deflection/stiffness characteristics
- strength of ties

. prohibit the use of strip ties and screwed-on ties
« produce good standards and design aids
- improve level of inspection

- encourage that design is performed by professionals who
are competent on the subject.

12.7 Conclusions

The survey showed clearly that the system has a large percentage
of supporters but that there 1is considerable concern over it's
safety in the 1long term. Approximately 10 - 20% say they would
not use the system at this time. '

Both builders and consultants widely expressed their need for
more information on the topic. Contractors stressed their need
for better professional support while architects and engineers
expressed their need for more technical information. .

The great majority would like more research to be conducted on
the BV/SS wall system. It appears that the publication of an
official standard would be welcomed by many respondents.
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APPENDIX A: Sample Questionnaires
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GROUP__A

SURVEY OF ,

STEEL STUD/BRICK VENEER :
DESIGN AND CONSTRUCTION PRACTICES
IN CANADA .

CONTENT

I. Experience with Steel Stud/Brick Veneer Construction
IIl. Details of New Steel Stud/Brick Veneer Construction
;II. Responsibility for New Construction

IV. 1In-Service Problems

This questionnaire forms part of a CMHC study of masonry veneer walls

" . supported by steel studs. Advisory Documents directed to the design and

construction industries will include results of this survey of current
practice.

You need not identify yourself to complete the queStionnaire. ~ However, if
you wish to receive a copy of the Advisory Documents, please indicate your
name and business address below, or attach your card. A copy will be sent
to you as soon as the Advisory Documents are released. :

Please return this questionnaire within two weeks to:

Mr. Robert Duncan P.Eng.

Canada Mcortgage and Housing Corporation
2nd Floor Annex

National Office

682 Montreal Road

Ottawa, Ontario KI1A OP7
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SURVEY OF
STEEL STUD/BRICK VENEER
DESIGN AND CONSTRUCTION PRACTICES
IN CANADA

EXPERIENCE WITH STEEL STUD/BRICK VENEER CONSTRUCTION

What type of business are you in?

Building Authority...eiessseccoscsccoonovennns
Structural Engineering.cecseesccecscccascsvons
Architectural DeSign...ccececrecnccccscrsannsss
Masonry Contracting..cecesccsseasescsssonossans
Steel Stud ContractinNg.sceeseoscssssssscssccsas
Independent Inspection AQeNCY..::seecacsccasne
Other (please specify) )

0000000

where do you conduct the bulk of your business?

Atlantic Canada..c.uiveeonesnsnsaccosstocsccssanns
Southern Quebec/Southern Ontaric....csevecccess
Prairie Region/Northern Ontario....veeeceeeesss
Pacific Canada.cecsessnconcscsnseacnssansoncsns
Other (please specify) :

00000

How long have you been involved with wind-bearing steel stud/brick
veneer walls?

years

If you have not encountered this system, it is not necessary to
complete the gquestionnaire, but please return it. Thank you.

Approximately how many buildings using steel stud/brick veneer
exterior walls have you handled? Please provide the number of
buildings which £it each of the descriptions given below. Note, some
buildings may £it more than one descripticn.

4.1 Total number of steel stud/brick veneer buildings

Of these, approximately how many had

4.2 Structural steel framesS?...csscectresarcanens
4.3 Structural concrete frames?..ccscescssssscscs
4.4 Gravity load-bearing steel stud walls?.......

Approximately how many are-

4.5 Residential bulldings?..cicecestccencccscsscss
4.6 Commercial, office, or industrial space?.....
4.7 Less than four storeys tall?..ccecccceccccccs
4.8
4.9

Four 5toreys OrF taller?...cecessscnsssascssns

. How long have buildings with steel stud/brick veneer been built
in your area?
years
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 DETAILS OF NEW STEEL STUD/BRICK VENEER CONSTRUCTION

Table 1 Common Steel Studs

Code "Stud Description
1 (3 5/8") 92mm- C-Stud 0.74 mm (22ga)
2 92rm C-Stud 0.85 mm
3 92mm C-Stud 0.91 mm (20ga)
4 92mm C-Stud 1.2 mm (18ga)
S - 92mm ’ 1.5 mm (16ga)
[ {6") 152mm C-Stud 0.74 mm (22ga)
7 152mm C-Stud. 0.85 mm
8 152mm C-Stud 0.91 mm (20ga)
9 152mm C-Stud 1.2 mm (18ga)
10 152mm C-Stud 1.5 mm (l6ga)
11 (please specify)

Other

Please indicate your cﬁrrent first and second choice stud selection
for each building type, using the codes provided in Table 1..

First Choice

5.1 Low rise residential buildings? Ceeea

5.2 Low rise commercial buildings?

5.3 Residential buildings four storeys

or taller?

5.4 Commercial buildings four storeys

or taller?

12"
16"
24"

What stud spacing is most common?

(300 mm) ©6.€. ..., .

(400 mm)} o.c.
(600 mm) o.c.

Other (please specify)

-0
0

0

-Second Choice

what is the most common vertical trimmer each side of window openings

on your projects?

Single StudB.vcessccssscessnces )

Double BtudS...ccveevscccncnses )

‘Other (please specify)

-3
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what is the typical corrosion protection for steel studs. on your
current progects?

Paint.iiceeacerennnnencnnnee L)
Galvanizing.seesinanenenenas ]
Other (please specify) —

Do you use your own standard steel stud/brick veneer wall sections?
If so, please provide a copy of each such section, identifying the
type of build;ng it is used in.

Buildings Buildings
: less than 4 storeys
What do you most frequently specify as : - 4 storeys or taller
. : (check one) (check one)

10.1 Stud wall inner sheathing? .
Drywall Only..ceceevececscaacoceasns ceessessess eessasessss
.Insulation ONly.ccevesesercnnnnsoas seetessrese ssesecssass
Drywall and InSUlatiof.sceivecscass  sasosrecess sesnsnsoons
Other (please specify) Ceeteasaces ssecseseces

10.2 Sstud wall outer sheathing? . :
Drywall ONlY.eeeecessacocasonnnssns esencsseess esreessasas
Rigid or Semi-Rigid Insulation only sesraassess ssesssasase
Drywall and InsulatioN...ccccsececss Cheseeseeaes sssesessaeas
Other (please specify)__ = cetnseseses ssssssssans

10.3 Wall panel assembly location?

Factory pre=built...cececesenscsons Ceeesresses eseessecens
Stick-built on site...cvceevesrnces esesrsssee srsearsanes

10.4 Wall panel assembly method?

WEelding.eeeeeeoeosanesosansonnsnnns Cewereerens seesteneens
Screw faSteNerS..cicssscsscasccassas Cessaseseer ssesseraenae
Combined welding and screwS........ seesenesase sasseasecas

10.5 Connection between studs and ceiling track 2
Fixed stud-track connections....... trsrasstesas seessseiens
Connections permitting slab MOVEMENT .eeceecases cascasaanns
Contractor's choice of connection.. erisessiees cessasennes

10.6 Top and bottom track attachment to building?

Power actuated fastenersS....,e.cec-. seEvsessass seessaseves
Embedded anchor boltS.iceicecsacess seetesseens eessssanses
Self tapping SCrewWS..cccessecssccen ceecancecs e teeccessene
Other (please specify) cecressenes sesevesssace

10.7. Steel bridging between studs?
Bridging through the knockout.eecess ceeteseanss asesssecans
Face bridging..cecccsscccsncesccess cecteeseens ssssesaesae

Nothing.ceeeeescascsscacssscancnnns T
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10.9

. 10.10

10.11

10.12

10.13

10.14
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Insulation?
No insulation.ceecveccacas

Ceass o

Rigid insulation outside stud wall.
Fibre batts within the stud space..

Other insulation (please specify)

what?
Where?

Caulking location?

Caulking between building and top

and/or bottom tra&ckS.eeeorvcecss

Not Specified. .veeererenernsencans

Vapour barrier location?

Inside stud wall...oeovneesnn ceseenn
Outside stud wall......oo000e cesas
NONC.ciessorsvenansoovsasansas eerens

vapour barrier material?
Building paper.....

Plastic £ilm (POly)eeeveedovrecenns
. Foil-backed drywall..u.... ......... »

Foil-backed insulation
NONC i it evosritecaosoocsessssconss
Other (please specify)

Exterior water repellent treatment
for brick veneer?
None..eevonnee
Silicone or organlc coatings.
Silanes or siloxanes.......

2o

Acrylic water repellentS..cvecsee

Other (please specify)

Brick tie?
Corrugated strip ties......

Bulildings

less than
4 storeys
(check one)

Ssensevcoce

~Adjustable tie, screwed to StUd.cvcesscceccaosns-
Adjustable tie, directly engaged with stud.......

Other (please specify)

Note, typical brick ties shown on next page.

Brick tie corrosion protection?

GEIVlﬁilinq..--..-.n.....;a--'..-.---.....-.....--‘

Cadmium plating.cicecsscravetocccosscsnassnnsones
Stainless Bteel..cvccocscesccscscsrasaccsacrsoses
NOthing.coaseeersocnesennsenncascencnncasccsannss

Buildings
4 storeys
or taller
(check one)

es s av s e

...........

In all
buildings
(check one)
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Adjustable tie, screwed-on to stud

Adjustable tie, directly enéaged to stud

Corrugated strip tie
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I1I. RESPONSIBILITY FOR NEW CONSTRUCTION

11, which pﬁrty mest frequently designs steel stud/briek veneer walls.

Project architect...vveevvencencocensacessJ
Project structural engineer.......evveveee )
Sub-contractor’'s structural engineer...... )
Other (please specify)

12. Which party most frequently revie&s[insgects steel stud/brick veneer
walls under construction?

Project architect ......ciiiniiicncneanees
Project structural engineer ....ecceveeenn
Sub-contractor's structural engineer......
Independent inspection AgeNCY..srsececccess
No inspection performed..ccciceecnconnsass
Other (please specify)

DDDDDD 

13. 1In your experience, at what stage of completlon are steel stud/brick
'veneer walls inspected? .

At completion of steel stud ‘wall assembly................C:D
At completion of steel stud sheathing and insulating.....{)
At completion ©f DBriCKwork....ceeveevessssedecossnnseosanJ
No inspection Performed.....cceteesasssesassocsssosensses )
Other (please specify) : (]

14. What maximum lateral steel stud deflection do you permlt under deszgn
wind load?

|

L or greater...........................C:J'
4 . :

LY
L=

R T T TR Ry |

W
lr* G\'l"
o

O Jr R i

[,
(=)
o

-
R
o

Other (please specify)_ o I

“L" is5 the height of a simply supported steel stud.
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Buildings Buildings

: _ . . less than 4 storeys

15. Are shop drawings of steel stud/brick veneer 4 storeys or taller
’ walls required by the project specifications? (check one) (check one)

AlWAYS.cccreatnesssvencesstsasssascanss eeesesssese seescasesse
OfteN.icecsescnnscsncscansens sesesesens . ceesscessass sessacecsss
SOMEtiMeS. . cieceeesrsasonosasccancscansss scecscsasis svsusssssne
SELAOM. et tnreressaensonssasasnossensesae Ceeeecsesan sesessensen

NeVeI.ieoasnetesstacostasensnssscnsscssns ceessceesse eressencene

16. Please indicate with a (V) in each row, which tr#de is most often
_resgonsible for installing the following items? :

Trade {Drywall ' Masonry Carpentry Steel Other
Item - : .

16.1| Steel studs

16.2} Interior
insulation
(within studs)

16.3 | Exterior
insulation

l6.4 | Interior vapour
barrier

©16.5| Exterior moisture
barrier

16.6 | Flashing

16.7 | Top and bottom
track caulking

16.8 | Other caulking at
shelf angles,
windows

17. Do you feel that you need more information on the steel stud/brick
veneer system:

Yes..... [ No..... [

If yes, what kind of information would be most useful?
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19.

20.
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Do you feel that adeguate research has been carried ocut on the steel
stud/brick veneer system?

Yes.....[J o No.....(J
what standards or guidelines'do you currently use?

L R R A R I I R I I N R R I N N A R I N N N N N
DR R R R N R I I I R N R R I R N )

P R R R R R R O R O S O I A A R R R R RN A A R R N N RN A I )

Please list the most common problems you have encountered with the
system during construction.
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Have you ever invesfigated a‘steel

"YV. IN-SERVICE PROBLEMS .

not performing satisfactorily?

Yes..... [

37

No..... (]

If yes, please answer the following quéstions.
If no, thank you for completing this questionnaire.

Please check (/) how often you have seen ' the
steel stud/brick veneer structures.

21.1
21.2
21.3
21.4
21.5
21.6
21.7
21.8

21.9

21.10
21.11
21.12
21.13
21.14
21.15
21.16

21.17

21.18
21.19

21.20
21.21
21.22
21.23

stud/brick veneer wall which was

following problems on

Type of Problem

Never

Seldom

'Sbmetimes

Often

Brick spalling.secesscaces
Mortar crushifgeceesvevess
Vertical masonry cracking.
Masonry wall buckling.....
Drywall éracking..
Moisture penetration......

Efflorescence on masonry..

Poor door and window
mounting.ceevecses .

Flashing rglated problems.
Absence/plugged weepholes.
Loose shelf angles........
Corroded shelf ﬁngles.....
Corroded studs....... Ceane
Ceroded tieS.cevesccnnans
Corroded SCIeWS.:csecassne

Discontinuous alr/vapour
barrier.ceceeccccosccccncs

Excessive mortar in
wall cavitY.ceceeacacenses

wet insulation and drywall
Alr infiltration..eecvceee
€old bridging.ceeecesecees

water infiltration........]|

Leakage at stud tracks....

Other (pleise specify)....

cee s s 000
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22, Please use the space below for any comments or opinions you have on
the steel stud/brick veneer exterior wall system.
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GROUP B

SURVEY OF
STEEL STUD/BRICK VENEER
DESIGN AND CONSTRUCTION PRACTICES
IN CANADA

_ CONTENT

I. Experience with,szeel>Stud/arick Veneer Construction
II. Detalls cf New Steel Stud/Brick veneer Construction

III. Responsibility for New Construction

This questionnaire  forms part of a CMHC study of masonry veheer walls
supported by steel studs. Adviscory Documents, directed to the design and
construction industries, will include results of this survey of current

practice.’ .

You need not identify yourself to complete the questionnaire. However, if
you wish to receive a copy of the Advisory Documents, please indicate your
name and business address below or attach your card. A copy will be sent
to you as soon as the Advisory Documents are released.

Please return this guestionnaire within two weeks to:

Mr. Robert Duncan P.Eng.

Canada Mortgage and Housing Corporation
2nd Floor Annex

National Office

682 Montreal Road

Ottawa, Ontario KI1A OP7
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SURVEY OF
STEEL STUD/BRICK VENEER
DESIGN AND CONSTRUCTION PRACTICES
: IN CANADA

EXPERIENCE WITH STEEL STUD/BRICK VENEER CONSTRUCTION

What type of business are you in?

Building AUthOritY.eeceeescrecosnsasasassasass
Structural Engineering.ccccissscccssscsscceces
Architectural DeBigh...cccvasecsescsnscccsasnass
Masonry ContractinNg.ceceecccsccasosssacscsssnnss
Steel Stud Contracting..cecsssesevecscscccnsns
Independent Inspection AgeNCY.ccevecnenascsnne
Other (please specify)

Atlantic Candda...ccesecsccsscccccssnscssonnnas
Southern Quebec/Southern Ontaric...c.cveeveenns
Prairie Region/Northern OntariC...scceecccccae
Pacific Canada...cecsecossnsssscscensoccnaanans
Other (please specify)

00000 0000000

How long have you beén involved with wind-bearing steel stud/brick
veneer walls?

_Years

If'you have not encountered this system, it is not necessary to
complete the guestionnaire, but please return it. Thank you.

Approximately how many buildings using steel stud/brick veneer
exterior walls have you handled? Please provide the number of
buildings whieh fit each of the descriptions given below. Note, some
buildings may £fit more_than one description.

4.1 Total number ofvsteei'stud/brick veneer buildings

Of these, approximately how many had

4‘.2 St!uctural ‘teel frlmef?......-......-.-......

4.3 Structural concrete frameS?..sscss000000cc0ns
4.4 Gravity load-bearing steel stud walls? .......

Approximately how many are

4.5 Residentlial buildinq‘?-coooou-ooco'iu----.u-.-
6. Commercial, office, or industrial space?.....
7 Less than four storeys tall?..ccescsceccnccns
8 Four storeys or taller?......................
-]

How lonq have buildinq: with steel stud/brick veneer been built
in your area?
Years
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5.

6.
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DETAILS OF NEW STEEL STUD/BRICK VENEER CONSTRUCTION

What stud :gacing is most common?

6.1

6.2

6.3

12m (300 mm) 0.C.
16" (400 mm) o.c.
24" (600 mm) o.c.

Other (please specify)

|-
-
-

-

what do you most freguently encbunter as

Exterior water repellent treatment

for brick veneer?
NODNB.vsseossaseccssccscsscscsssssnanssessscsnssnssen

Silicone or organic coatings...ciecccesess

Silanes or siloxanes.....v.
Acrylic water repellents....

Other (please specify)

Brick tie?

Corrugated strip ties..
"Adjustable tie, screwed to stud... .
Adjustable tie, directly engaged with stud vreses
Other (please speczfy)

Note, typical brick ties shown on next page.

Brick tie corrosion protection?
Galvanizing..

LRI I I

200000

Cadmium plating.eecscecccaes

Stainless steel...
Nothing...eos

(check one)
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Adjustable tie, screwed-on to stud

Adjustable tie, directly engaged to stud

=

Corr'ugated strip tie
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IIl. RESPONSIBILITY FOR NEW CONSTRUCTION

Please indicate with a (J)-ther answer that best fits your business
experience. ,

7. How often do you encounter the following situations during tendering
and construction of steel stud/brick veneer structures?

Type of Problem Often ' Sometimes Seldom Never

7.1 The breakdown of work between
the masonry subcontractor and
the steel stud subcontractor .
is not clearly defined..ceeciv ccase cesecennns resses cenes

7.2 Standards of material and
workmanship expected in the

steel stud/brick veneer wall _
are not clear during tendering ..... cesesetes  seasss caden

8. Which of the following professionals inspect steel stud/brick veneer
walls under construction? .
Often Sometimes Seldom  Never

8.1 Project architect...... Ceeaas ....;_ eeresenan tevees L tesen

8.2 Project structural engineér.. ersse creasanen Cereen s

8.3 General contractor's
INSPECtOr . i ccisrsscceoscsncss soass chdecanen eosonn cesen

8.4 Indépendent inspection A
AGENCYseresvevss ceseseeseares ssans ceteceers eseses  eeee .

9. How often are steel stud/brick veneer walls inspected at each stage of
construction? ’ )

Often Sometimes  Seldom -~ Never
9.1 At completion of steel stud
wall assembly..ecocccasccccas sanas seseesans cesnee cessse

8.2 At completion of steel stud
sheathing and insulating..cce cases tesessesae evesses. seass

9.3 At cémpietion Of DrickwOrK.ee cices  svscacese  ssosse  senas

9.4 No inspection is performed... ..... ssssesass  saemee sesee
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0. Please indicate with a (V) in each row, which trade is most often
responsible for installing the following items? o

10.1
10.2
10.3
10.4

10.5

10.6

10.7

10.8

13. .

Trade
Item

Drywall

Masonry Carpentry Steel pﬁher

Steel ituds

Interior
insulation
{(within studs)

Exterior
insulation

Interior vapour
barrier

Exterior moisture
barrier

Flashing

‘Top and bottom
track caulking

Other caulking at
shelf angles,

windows

Please use the space
the steel stud/brick veneer exterior wall system.

below for. any comments or opinions you have on



~ GROUP ¢

SURVEY OF
. STEEL STUD/BRICK VENEER
DESIGN AND CONSTRUCTION PRACTICES
- IN CANADA

CONTENT

I. Experience with Steel Stud/Brick Veneer Construction
II. Details of New Steel Stud/Brick Veneer Comstruction

III, Responsibility for New Construction

This questionnaire forms part .of a CMHC study of masonry veneer walls
" supported by steel studs. Advisory Documents, directed to the design and
construction industries, will include results of this survey of current

practice.

You need not identify yourself to complete the questionnaire. However, if
you wish to receive a copy of the Advisory Documents, please indicate your
name and business address below, or attach your card. A copy will be sent
to you as soon as the Advisory Documents are released.

‘Please return this questionnaire within two weeks to:

Mr. Robert Duncan P.Eng. )
Canada Mortgage and Housing Corporation
2nd Floor Annex

National Office

682 Montreal Road

Ottawa, Ontario KI1A OP7
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SURVEY OF .
STEEL STUD/BRICK VENEER
DESIGN AND CONSTRUCTION PRACTICES
IK CANADA

EXPERIENCE WITH STEEL STUD/BRICK VENEER CONSTRUCTION

what type of business are you in?

Building AUthOTritY.ceceesctcenacsccsccssnosnns
Structural Engineering..ccevecscosssccsoccocne
Architectural DeSigh..cccecsesccccscatstsancces
Masonry Contracting..ccesccccosocsssssssccnnss
Steel Stud CONtracting..ccceveseccnsscescncsnes
Independent Inspection AgGeNnCY..icveecccccscane
~Other (please specify)

Where do you conduct the bulk of your business?

Atlantic Canada...c.ereecerene cssssasscsssannes
~Southern Quebec/Scuthern Ontario..............
Prairie Region/Northern Ontaric.c.ccceccscenes
Pacific CANAAA...veeeossesvsnsssnsnssssassssns
Other (please specify)

00000 0000000

How long have you been involved with wind-bearing steel stud/brick
veneer walls?
years

If you have not encountered this system, it is not necessary to
complete the questionnaire, but please return it. Thank you.

Approximately how many buildings using steel stud/brick veneer
exterior walls have you handled? Please provide the number of
buildings which £it each of the descriptions given below. Note, some
buildings may fit more than one description.

4.1 Total number of steel stud/brick veneer'buildingé

0f these, approximately how many had

4.2 Structural steel framMeS?.c.cceccccccccccssnce e
4.3 Structural concrete frameS?..cscccccsccsnscse —_—
4.4 Gravity locad-bearing steel stud walls?.ceceee o

Approximately how many are

4.5 Residential bulldings?.cccccccccccccscancrcas o
4.6 Commercial, office, or industrial space?...¢¢ o
4.7 Less than four storeys tall?.cecccecsevssosss mmm
4.8 Four storeys Or tAller?..ccscctcceccscscccsccs mmm

4.9 How lonq have bulldings with steel stud/brick veneer been built
in your area?
years
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S. What stud spacing is most common?

. 16“
‘Other (please tpecify)

12" (300 mm) o.c.
(400 mm) o.c.

(600 mm) o.c.

: -]
lllI'.O.l'OlD
-]

24" secressccnnsns
D -

DETAILS OF NEW STEEL STUD/BRICK VZNZZ? CONSTRUCTION

6. What is the most common vertioal trimmer each side of window openinqs‘
' on your projects? . '

Single ctuds...........’....v....D
Double BtudS..ceeeivecsssossass ]
Other (please spocify) O

7. What is the typical corrosion protection for steel studs on your
: current projects? .

8. What
8.1

8.2

8.3

8.4

als

.Other (please specify).

Paint..cececncncses
Galvanizing..

N S |

ses

-

do you most frequently install as :

Stud wall inner sheathing?
Drywall only...
Insulation only....
Drywall and InsulatioNivesesesesscs
Other (please specify)

-u--aaonoono.---o--o

eseccscsens s

Stud wall outer sheathing?

Drywall ONlYeesssescssscccsncanoass
Rigid or Semi-Rigid Insulation only
Drywall and Insulation..ccisecnsssee
Other (please specify)

Wall panel assembly location?
Factory pre-bullt..ccesccccnscccnes
StiCk'b\-lilt on Site-....--.--...--o

Wall panel assembly method?
Welding.eceeoeesconsosocsscssaananses
Screw fAGteNerE icosesscncsnssennssns
Combined welding and sCrews........

Buildings
less than
4 storeys
(check cne)

seneecs e
cess 000000
s 0 e

eeseevecse

Connection between studs and celling track ?

Fixed stud-track connectionS.ceossse
Connections permitting slad movement
Contractor's choice of connection..

Ceascncsvonse

Buildings
4 storeys
or taller

(check cone)

s s s ev s
RO I )
ess0sscs s

ees o0t s

sssrsseseen



8.6

8.7

8.9

8.10
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Buildings

less than

4 storeys
. (check one)

Top and bottom track attachment to building?

Power actuated fastenerS..eeecesses
Embedded anchor boltS...ccesecccsses
Self tapping BCreWS...eececncnsanss
Other (please gpecify)

Steel bridging between studs?
Bridging through the knhockout..e...
Face bridging...ceececcecocecconnes
NOthing.ceesevrosvenasssoscsssascnse

Insulation?
No insulation...cceeencccccncsssasne
Rigid insulation outside stud wall. ceesrasnsas
Fibre batts within the stud space.. cas
Other insulation (please specify)
wWhat? —— e

" Where? etetesecsan

Caulking location?

Caulking between bullding and top

and/or bottom trACKS.eessecrsasansos cesuirseens

Not specified..cceccercecconsnccncses cssennsss
Vapour barrier location?

Inside stud wall....iieverenncnsens cesessasaae

Outside stud wall...ovvecoosns . Ceresanssas

NONe.vsecescnnoenns . veess . seesssne
Vapour barrier material?

Bullding pPaper.ceesscsnsces cecsese . .o

Plastic £ilm (Poly)esceeeccansoanns cestsennnns

Foll-backed drywall..cecesescesecss  savoneas .

Foil-backed insulation...
None.l'l.lll'lll..lll".l.l...ll..'

Other (please specify) '

Buildings
4 storeys
or taller
(check One)
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' RESPONSIBILITY FOR NEW CONSTRUCTION

‘walls

1.1
11.2
11.3

11.4

Often
Project architect..ccssecoses soens

Project structural engineer.. ceee.

.General contractor's

InsSpectOr.cecsecescscccssaacs soonse

Independént 1ns§ection
Agency.......l...l.l...ll.... L N ]

Sometimes

~ Seldom

. Please indicate with a (J) the answer that best fits your business
experience. ‘
How often do you encounter the fbllowinq situations during tendering
and construction of stee; stud/brick veneer structures?
Type of Problem _ often Sometimes Selddm _Never
10.1 . No clear description of steel
stud wall details is provided
in tender drawings or
_specifications.ceceescoaceces coons cesesanee seeene
10.2 Steel stud wall details
: exist, but architectural
drawings are not consistent
with structural drawings..... vesss casensses carione .
10.3 The breakdown of work betweén
.. the masonry subcontractor and
the steel stud subcontractor
‘ is not clearly defined.....oe¢ soess coeersecs cesese sens
10.4 Standards of material and
N workmanship expected in the
steel stud/brick veneer wall
are not clear during tendering..... sesesaane cesas .
which of the following professionals inspect :teel stud/brick veneer
under construction?

Never
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13.

- 14

4.1
14,2
14.3
14.4
14.5

14.6
- 14.7

14.8

50

How often are steel stud/brick veneer walls inspected at each stage of

construction?

Often Sometimes

12.1 At completion of steel stud
wWall aSSemMblY.ecioeccccsnsssans sssos

12.2 At compleiion of steel stud

sheathing and insulating..... ....e
12.4 No inspection iﬁ performed.c. coces

How often do the specifications require
drawings of steel stud/brick veneer walls

Please indicate with a (J) in each row; which trade

12.3 At completion of brickwork... «.c..

Often Sometimes

responsible for installing the following items?

Seldom

Seldom

Never

you to supply detailed shop

Never

is most often

Trade
Item R

Drywall

Masonry

Carpentry

Steel

Other

Steel studs

Interior
insulation
(within studs)

Exterior
insulation

Iﬁterior vapour
barrier.

Exterior moisture
barrier

Flashing

Top and poticm
track caulking

Other chlking at
shelf angles,
windows
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15. Please use the space 'below for any comments or opinions you have on
the steel sptud/brick veneer exterior wall system,

..-o.-c-oct-t.-cnu'.ntonon.c../.nu--n---ooo-u-uono---'-
L R R R I R N R R I N A A A N R N N N N N BRI I
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GROUP D

- . SURVEY OF
" STEEL STUD/BRICK VENEER .
- DESIGN AND CONSTRUCTION PRACTICES
. © IN CANADA

CONTENT

I. Experience with Steel Stud/Brick Veneer Construction

‘ II. In-Service Problems

This questionnaire forms part of a CMHC study of masonry veneer walls
supported by steel studs. Advisory Documents, directed to the design and
construction industries, will include results of this survey of current
practice. ' : ,

You need not identify yourself to complete the qQuestionnaire. However, if
you wish to receive a copy of the Advisory Documents, please indicate your
_name and business address below or attach your card. A copy will be sent
to you as soon as the Advisory Documents are released. )

Please return this queatlonﬁaire within two weeks to:

Mr. Robert Duncan P.Eng.

Canada Mortgage and Housing Corporation:
2nd Floor Annex

National Office

682 Montreal Road

Ottawa, Ontario KI1A OP7



veneer walls?

. 4,8 Four storeys or taller?..ccceccccccccsanssesse
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SURVEY OF
STEEL STUD/BRICK VENEER
DESIGN AND CONSTRUCTION PRACTICES
IN CANADA

EXPERTENCE WITE STEEL STUD/BRICK'VENEER CONSTRUCTION

What type of business are you in?

Building Authority..ceceesssoscscctnscsssacons
Structural Engineering..c.esceccsscccancecsoncs
Architectural DesSigh.ccecscacssscoscsscsssccnse
. Masonry Contracting.cecccccscscsascenvssesases
Steel Stud Contracting.cscescecescccccarcnnnes
- Independent Inspection AGeNCY: ciceescacaanccse
.Other (please specify) .

- (0000000

. Where do you conduct the bulk of your business?

Atlantic Canada..ciecseseccccraccsssssancnccnsce
Southern Quebec/Southern Ontarit.cicscessesasne
" Prairie Region/Northern Ontaric...evecesccanes
Pacific Canada................................
Other (please specify)

00000

How long have you been involved with wind-bearing steel stud/brzck

years

If you have not encountered this system, it is not necessary to
complete the questionnaire, but please return it. Thank you.

Approximately how many buildings using steel stud/brick veneer
exterior walls have you handled? Please provide the number of
buildings which f£it each of the descriptions given below. Note, some
buildings may fit more than one description.

4. 1 Total number of steel stud/briek veneer buildings —
0£ these, approximately how many had
4.2 Structural steel frnmes?.....................

4.3 Structural concrete frameB?..cccessccccansase
4.4 Gravity load-bearing steel stud wallsS?.......

Approximately how many are

4.5 Residential buildings?.c.cceccccescscascsssnae
4.6 Commercial, office, or industrial space?.....
4.7 Less than four storeys tall?..cceccccccccaass

4.9  How long have bulldings with steel stud/brick veneer been built
' 4in your lrea? . )
years
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IN-SERVICE PROBLEMS
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Have you ever encountered a steel stud/brick veneer wall which was not

perforning satisfactorily?
Yes. ....E:J

No..... [

If yes, please answer the following questions.
If no, thank you for completing this quescionnaire.

Please check how often you have seen the following problems on steel
stud/brick veneer structures.

wm w w w w w w w
. . - . - . .
o -3 o w o w [ V] [ )

5.10
5.11

5.12
5.13

5.14

5.1¢6

5.17

5.18
5.19
5.20
5.21
5.22
5.23

Type of froblem'

Never

Seldom

Sometimes

Often

Brick spalling.ceeeeccceas
Mortar crushingieececesass
Vertical masonry cracking.
Masonry wall buckling.....
Drywall cracking....... e
Moisture penetration......
Efflorescence on masonry..

Poor door and window
mounting........ resasecnae

Flashing related problems.
Absence/plugged weepholes.
'Loose shelf angles...c.s.s
Corroded shelf angles.....
COz;odedlstuds ..... cesann .
Corroded tieS.cceoevinrans
Corroded SCrews.......ceee

Discontinuous vapour
barrier.cccececcscccccsane

Excessive mortar in
wall caVitY.ieeereaoncnanns

Wet 1n§u1ation and drywall
Alr infiltration..ccecnces
Cold bridging..cesveennsen
water infiltration........
Leakage at stud tracks....

Other (please specify)....

soss05 0

sece s cce e

esncaace .
s e .
se v s s
) ces s
LI cs e
s 00 “e»
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6.. Please use the space below for any coments or opinions you have on
the steel stud/bzick veneer exterior wall system.

@0 e 2002000002000 0000000000000000000cR0PessRRRRLRes
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APPENDIX B: Summary of Survey Results
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SUMMARY OF SURVEY RESULTS

Thé survey results are summariied and reported under similar
items to highlight the important findings.

1.0 ‘SURVEY FINDINGS FROM ENGINEERS AND ARCHITECTS

The fihdings are grbuped into the following categories:
(1) Construction - and materials, (2) Methods of design,_ and
(3) In-service problems. . o
1.1 Materials Used in the Construction of BV/SS Walls

The selection of studs for residential and commercial buildings
was surveyed and the findings are reported in Tables 1-~1 and

1-2. For buildings less than 4 storeys, the 92 mm C-stud is the
most popular for residential construction and the 152 mm C-stud
for commercial construction. For buildings four storeys or

taller, the 152 mm C-stud is the most popular choice.

Table 1-1 Choice of Steel Stud for Residential and Commercial
Buildings Less Than Four Storeys in Height

S _ Residentiai . Commercial
Size of Steel Stud Buildings (%) - . Buildings (%)
| , | lSt,Choice 1st Choice
92mm C-stud - [ | 38
152mm C-stud | 39 3 57
ther ' . 4 5

' Total | | 200 100
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Table 1-2 Choice of Steel Stud for Residential and Commercial
Buildings Four Storeys or Taller

' S " Residential : Commercial
Size of Steel Stud Buildings (%) - Buildings (%)
‘ 1st ChoiEe o - 1st Choice
92mm C-stud ‘ 37 : 28
152mmAC-s£ﬁd 62 ‘ -} 70
Other ' ‘, ' 1 : 2
Total < . 100 100

The spacing of studs is reported in Table 1-3. The most common‘
spacing for steel studs in the BV/SS walls was found to be
400 mm o.c. :

Table 1-3 Most Common Stud Spacing

. Stud Spacing _ , »Number of Responses %
300 mm O.C 6 8
400 mm O.C. | : o 53 . 73

600 mm O.C. . - | 14 19
Other - | 0 | 0

Total . | 73 100
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The details around window openings were surveyed with regard to
. vertical trimmers and the findings are summarized in Table 1-4.

The results indicate that the majority of respondents are using
double steel stud as a vertical window trimmer.

Table 1-4 Studs Around Window Openings on Buildings

Type of Trimmer : 'T. , Number of Responses %
single studs - . , 10 | 14
Double studs . N L 57 | 82
.‘Other » ' : | 3 4
Total . L 70 100

The .corrosion protection practices for steel studs on projects
- under construction are reported in Table 1-3. The most popular
type of corrosion protection currently in use is galvanizing.

Table 1-5 Cﬁrrént_ Corrosion Protection Practices for Steel

Studs
Type of Corrosion Protection o Number of Responses %
Paint ‘ - : 0 S 0
Galvanizing S 67 97
Other ' | - 2 3

Total : : 69 100
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The. materials specified most frequently for use in inner and
outer sheathing are reported in Tables 1-6 and 1-7. The most
frequently specified materials for both inner 'and outer
sheathing are drywall only and insulation and drywall.

Table 1-6 Inner Sheathing Materials

Type of Inner B Buildings Less Buildings 4 StoreYs
_Sheathing . ‘'Than 4 Storeys (%) or Taller (%)
Drywall only o S 531 ' o 53
Insulation only _ . 3 ' 0
Drywall and insulation : o] 42 47
“Other = - 2 : o 0
Total ' 100 100
7

Table 1-7 Outer Sheathing Materials

Type of Outer . : Buildings Less Buildings 4 Storeys

Sheathing R Than 4 Storeys (%) or Taller (%)
Drywall ohly . o | 30 . ' - 28
Rigid or semi-rigid

~ insulation only . 24 23
Drywail and insulation - 140 : | 43
Other | 6 | | 6
Total o 100 100

Some assembly, fabrication, erection and detailing methods used
in -the installation of the steel studs <are reported in
Tables 1-8 to 1-13. The most popular method of fabrication of
BV/SS wall panels is to stick-build the walls on the job site
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using screw fasteners. The connection between studs and ceiling
track most often used is a connection permitting slab movement.
However, fixed stud/ceiling track connections . are not uncommon .

as seen in Table 1-10. The most popular method used to attach
top and bottom tracks tc the building is the power actuated
fastener. - Bracing 1is most commonly. installed through the

knockouts in the steel studs. The use of fibre batts within the
stud spaces is common practice. ‘

Table 1-8 Place of Fabrication of Wall Panels

~ Buildings Less  Buildings 4 Storeys

Place of Fabrication Than 4 Storeys (%) = or Taller (%)
Factory pre-built . 5 . » 6
Stick-built on site . 95 » ~ o 194

. Total : _ 100 100

Table 1-9"Methods of Assembly of Wall Pahels

' c Buildings Less Buildings 4 Storeys
Method of Fabrication Than 4 Storeys (%) = . or Taller (%)
Welding _ 5 R 8
Screw fasteners 76 S 72
Combined welding . 19 - A 20

~and screws

Total R 100 100
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Table 1-10 Type ¢f Connection Between Studs and Ceiling Track

: Buildings Less Buildings 4 Storeys
Type of Connection A Than 4 Storeys (%) or Taller (%)
Fixed stud/track - | -
connections , P31 ’ 1191
Connection permitting

slab movement : 63 ’ 73
Contractor's choice

of connection 6 : 8

Total . 100 _ ' 100

Table 1-11 Typé of Top and Bottom Track Attachment to Building

Type of Attachment Buildings Less Buildings 4 Storeys
~ to the Building : Than 4 Storeys (%) or Taller (%)

Power actuated

. fasteners 69 70
Embedded anchor bolts 9 ' 6
Self tapping screws . _ 12 14
Other. | : 10 S

Total ' 100 100
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Table 1-12 Type of Steel Bridging Between Steel Studs

Type of Bridging '~ Buildings Less  Buildings 4 Storeys
Between Steel Studs Than 4 Storeys (%) = or Taller (%)

Bridging through the :
knockout : ' 671 . - 66

Face bridging o , -2y v ‘ 20
No bridging a2 14
Total ' B 100 100

Table 1-13 Type of Insulation

Buildings Less Buildings 4 Storeys

Type of Insulation . Than 4 Storeys (%) ~or Taller (%)
No insulation o 0 | 0
Rigid insulation out- - ' :

side stud wall 33 _ : 33
Fibre batts within o

the stud space : . 65 . 63
Other insulation S 2 ‘, : , 4

Total | . 100 100
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4The"use of caulking between top and bottom tracks is reported in
Table 1-14. = The results indicate that caulking in these
locations is specified in about 80% of the cases. ' ,

Tablev1—14 Presence of Caulking at Top and Bottom. Tracks

= : Buildings Less ‘Buildings 4 Storeys
Presence of Caulking Than 4 Storeys (%) or Taller (%)
"Caulking between build-
ing and top and/or _ o :
bottom tracks - 79 , 80
Not specified _ ' - 21 : 20
Total | 100 100

. The location of the vapour barrier in the‘BV/SS Qall system is
"reported in Table 1-15, It was found that most people specify
the vapour -barrier to be on the inside face of the steel studs.

~Table 1-15 Vapour Barrier Location

Location of - Buildings Less Buildings 4 Storeys

Vapour Barrier - 'Than 4 Storeys (%) - or Taller (%)
Inside stud wall : 89 _ _ | 87
Outside stud wall 11 13
-No Vapour Barrier , 0 | 0

Total ' . 100 100
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The survey also investigated the +types of materials used as
vapour barrier and the results are shown in Table 1-16. The
plastic film (poly) is the most popular alternative used as
‘vapour barrier in BV/SS walls. '

Table 1-16 Materials Used as Vapour Barrier

' Buildings Less Buildings 4 Storeys
Material ~ Than 4 Storeys (%) ‘or Taller (%)
Building paper 0 2
Plastic film (poly) 84 85
Foil-backed drywall 10 7
"Feoil~backed insulation ’ 0 - 0
NovVapour'Barfier 0 | ' 0

Other 6 )

Total 100 100
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The survey sought information on whether any exterior water
repellent - treatment was being used on brick veneer in BV/SS wall
- ‘construction. As seen in Table 1-17 the results indicate that
in the majority of . cases no water repellent treatment is
specified. —_— ‘ - ‘

‘Table 1-17 Materials used as Exterior Water Repellent’Treatment

Buildings Less Buildings 4 Storeys'

Material - © ' Than 4 Storeys (%) or Taller (%)
" None : | - 73 : 72
'Silicone or organic | ‘ pramy | . P

coatings - : Liéj s 118

Silanes or siloxanes ' 0 - 2

Acfylic water repellentsi‘ 6 . | ' : 4
Other 3 o o

Total T 100 © 100
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The type of brick ties used in the construction of BV/SS walls
was surveyed and the findings are summarized in Table 1-18. The
adjustable ties screwed to studs are most popular followed
closely by adjustable ties engaged directly with the stud.

Table 1-18 Type of Brick Ties

| Typé of Erick Tie | Number of Responses %
Corrugated strip tie ‘ 14 | 21

: Adjustéble tie, screwed ﬁo stud - 29 , 144
Adjustable tie, directly engaged - o }---1
with stud B o ‘ - - 23 - 1354
Other _ - - | | o 0. 0
Total . o | - . 66 - 100

The type of corrosion protection wused for brick ties are .
reported in Table 1-19.. The survey results indicate that
galvanizing . is by far (over 90%) the most often used corrosion
protection. : : :

Table 1-19 'Brick Tie Corrosion Protection

Type of Corrosion Protection o Numbef of Respornses %
‘Galvanizing - B | : | 63 A 81
Cadmium plating . ‘ : 2 3
 Stainless steel : : 4 L 6
Nothing o ) 0 0

Total | Y 1 100
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1.2 Methods and Criteria Used in the Design of BV/SS wWalls

The question as to which party most frequently designs BV/SS.
walls was surveyed and the findings are reported in Table 1-20.
It appears that the project architect most often designs the
BV/SS walls. The pro;ect structural engineer seems to be glven
this respon51b111ty in less than 30% of the cases. .

Table 1-20 Who Designs BV/SS Walls?

Consultant - . Number of Responses %
Project architect o - .58 - 65
Project structural engineer | 25 ©oi2s
‘Sub-contractor's structural engineer .- .4 5

Other ' ' _'2' ) ’ 2

Total o Lo 89 100
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The party which most frequently reviews/inspects BV/SS walls
under construction is reported in  Table 1-21. ~ The
inspection/review of BV/SS walls under construction again is’
most often performed by the project architect.

Table 1-21 Who Inspects/Reviews BV/SS Walls During Construction

Consultaht ' , ‘ : Numbéf of Responses %
 Project architect - :' 119 82
Project étructuraiiengineer4 S 21 e {EE}
Subfcéntractor“s structural eﬁgineer' o ' 1 1
Independent inspection agency 3 ‘ 2
No inspection‘performed  : S 2 1
Other . | 0o 0

Total | 146 - 100
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The stages of construction at - which inspections/reviews are
performed are reported in Table 1-22. The survey indicates that
the inspection/review of BV/SS walls 1is performed at different
stages of construction. The present practice for
inspection/review is raising some questions.

Table 1-22 At What Stage of Completion are Inspections
Performed

Construction Stage Number of Responses %

At completion of steel stud wall

assembly 46 o 39
At completion of steel stud R
sheathing and insulating 29 : LE?J
At completioh of brickwork ' 22 [iﬁj
No inspection performed | 4 3
Other - , 17 14

Total 118 100
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The maximum lateral stud deflection permitted
lecad 1is reported in Table 1-23. The survey
- limit of L/360 is most often specified.

Table 1-23 Maximum Lateral Stud Deflection
Design Wind Load '

under design wind

indicates

that a

Permitted Under

Lateral Deflection " Number of Responses %
L/240 or greater | 7 ,::l:o‘_“f
L/360 37 55
L/600 | | 13 {19 |
L/720 5 8
Other ‘ ' 5 8
100

Total : , . , 67

Where L is the height of a simply supported steel stud.
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The requirements for shop drawings were surveyed and the
findings .are reported in Table 1-24. The results indicate that
. shop drawings are not é6ften required in the specifications for
BV/SS walls.

Table 1-24 Shop Drawing Regquirements in Project Specifications

Shop Dréwing ' Buildings less Buildings 4,Storeys

Requirement Than 4 Storeys (%) or Taller (%)
Always ' , 15‘ ‘ 16
often B 2 : I
Sometimes o 12 , 16
sgon [ 3%
Never ' ‘ 37 | 33

Total = A ~100 100
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The . trade which is most often responsible for installing the
different components of the BV/SS walls was surveyed and the
findings are reported in Table 1-25. The survey indicates that
the drywall and masonry contractors are most often responsible.
for constructing and installing the components of the BV/SS
walls. Therefore, any training should be directed towards these
trades. ‘ S

Table 1-25 Who ‘is Installing What in the Construction of BV/SS

walls
 Trade Drywall Masonry Carpeniry Steel Other

Item , , ‘ '
- (%) (%) (%) (%) (%)
Steel Studs 83 | o 8 '8 1
Interior

- insulation ' : -
(within studs) 76 0 - 8 2 14
Exterior = - 4“-;ﬂ ' ' - : |

~ 1nsulation 1341 137 -9 12 18
Interior vapour S ; o ' ;
barrier 73 2 11 _ 2 12
Exterior moisture ' K

- barrier 21 - 153 - 15 -0 11
Flashing = 9 1] 2 0 Y
Top and bottom . _ , : -
track caulking 172 3 7 2 16
Other caulking
at shelf angles, S -
windows 17 1273 7 .2 47
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The  responses of professionals to the question of information
and research requirements are reported in Tables '1-26 and 1-27.
- Clearly there is a common demand for more information .and
~research on the BV/SS wall system.

‘Table 1-26 1Is More Information Required on the’BV/Ss'wélis?

Response - : Number of Responses (%)
ves =~ . - 62 85
No N 1 15

Total R o 75 100

Table 1-27 Has Adeguate Research Been Carriéd Out on the BV/SS

wWalls?
Response : Number of Responses (%)
Yes A 10 | 14
No ' ’ . 63 86

Total - I | 100
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The standards or guidelines currently used by Engineers and
_Architects in the design of the BV/SS walls are reported ‘in
Table 1-28. ‘At present most engineers and architects use
product catalogues and industry publications.

Table 1-28  Standards or Guidelines Currently Uséd in the Design
: . of BV/SS Walls -

. : . Number of

- Standards or Guidelines g Responses (%)
Product catalogues and industry publications.' 33 |34
CSA standards, NBC codes and publications,
local codes and building practices and CMHC - ' : -
reports and publications , 26 . 1271
Past and current research findings _ 5 ' 5
No codes, but commen sense and intuition- : 13 113

- Masonry. Institute publicatioﬁs and literature v 7.
Architectural standards and specifications,
foreign codes and guidelines 6 6
Structural engineer's opinion - - 8 8

Total - 98 100
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The most common problems encountered with the construction of
the BV/SS walls are reported in Table 1-~209. The results
~indicate that excessive stud deflection due to wind load is not
a common problem. The most common problems are poor workmanship
and inexperienced tradesmen. - This points to- the urgency for
more education and technology transfer. » ‘

Table 1-29 Most ‘Common Problems Encountered with the
' Construction of the BV/ss Walls

Number of

Problems : _ Responses (%)
~ Poor workmanship and installation,
. inexperienced tradesmen, wrong trade,
non-compliance with specifications 29 31
A ‘ T,
- Inadequate ties and tie connections . 15 . 16!
InadeqUate stud thickness, framing for open- _ ,
ings (for services and windows) and bridging - & : 9
- Inadeguate connections and anchoring - ’ 7 _ 7
Excessive stud deflection due to wind load 2 2
Inadequate waterproofing and corrosion .
protection; air/vapour barrier and F==-
insulation discontinuity 19 120 |
Otherx : ' _ ' 14 15

Total - S | 94 - 100
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1.3 1In-Service Problems

The survey was to determine whether the respondents had ever
investigated a BV/SS wall which was not performing satis-
factorily. The findings are reported in Table 1-30. It appears
that the majority of the respondents have investigated a BV/SS
wall system that was not performing satisfactorily. :

Table 1-30 was an Investigation ever Performed on a BV/SS Wall
Which was not Performing Satisfactorily

Response | , " Number of Responses (%)
Yes . | 27 ‘ 66
No | 14 . 34
Total | a1 1100

The frequency of some specific in-service problems related to
the BV/SS walls was surveyed and the  findings are reported in
Table 1-31. The guestionnaire 1lists many possible problems
related to brick veneer construction, but only the problems
marked (*) are vunique to BV/S3 walls. In general, the response
to this question was poor and the answers appear to vary a great
deal. Overall, the results indicate that air infiltration,
discontinuous air/vapour barrier, plugged weepholes and mortar
droppings in the <cavity are the most common problem. Corrosion
of metal components appears to have been observed less’
frequently. ~Cracking of drywall, leakage at stud tracks, water
infiltration and veneer buckling were encountered least. :
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Table 1-31 Bow Often wefe the Following Problems Observed on
BV./SS Walls - '

- Type of Problem _ - Never:‘ Seldom Sometimes Often
(%) (%) (%) (%)
Air infiltration 5 0 57 38
Absent/plugged weepholes - 19 :5 , 14 62

Discontinuous air/ _ | ,
vapour barrier .= = = . L .57 45 50

Excessive mortar in

wall cavity , | 0 2' 0 88
- Moisture penetration 15 20 25 40
Efflorescence on ﬁasonry. 5 15 | 40 40
Flashing related probléms 10 0 ' 52’ 38
 Poor door and windo o R -
“mounting o _ 11 - 16 | ‘42 31
Cold bridging 20 12 | 44 24
Corroded ties | *‘40 s 100 _: 25
Vertical masonfy‘cracking 15 35 | 25 o 25
Corroded shelf angles '7_ 38 14 . 24 24
Corroded studs o . 38 19 . 19 24
Wet insulation - . S |
and drywall . . 11 26 42 21
C&rrodéd screws * . | 45 15 20 . 20
Water infiltration = 13  ' 33 38 16
Loose shelf ahgles 28 36 18 18
Drywall cracking 15 25 45 15
‘Leakage at stud tracks * - 9 " 50 - 32 9
Masoﬁry wail buckling | 40 15 : 40 5
Brick:spaliing - | 29 33 - 38 o

Mortar crushing 33 29 : 38 0
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2.0 SURVEY FINDINGS FROM MASONRY CONTRACTORS

A -similar approach as. in Section 1.0 will be used to report the
survey findings in this section. Our findings are grouped into
. the following categories: (1) Construction materials, and

(2) Responsibility for new construction.

2.1 Materials Used in the Construction of BV/SS Walls
The findings on Spacing of the steel studs in the construction
of BV/SS walls are reported in Table 2-1. The most common stud

spacing appears to be 400 mm o.c. This is in agreement with the
findings from Group A. , ' :

Table 2-1 Most Common Stud Spacing

' Spacing | ' Number of Responses (%)
300 mm O.C. . | - o 0
400 mm 0.C | | | 15 88
600 mm.O.C. ' - 2 12
Other : , , 0 0

Total . - : 17 - 100
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The type of brick ties used in the construction of the BV/SS
wall system are reported in Table 2-2. The most popular brick
‘tie was found to be the adjustable tie, screwed to the stud.
This is in agreement with the findings from Group a:

Table 2-2 Type of Brick Ties

Ties Number of Responses (%)
Corrugated strip ties 5 ‘ Eé@]
Adjustable tie, screwed to stud 17 68

Adjustéble tie, directly engaged

with stud L 3 - 12

Other .0 0

Total 25 100

The materials used for water repellent treatment for brick

veneer are reported in Table 2-3. It was found that water
repellents for brick veneer is still in use by a high proportion
of the respondents. These findings are not in agreement with

the findings from Group A.

Table 2-3 Water Repellents Used for Brick Veneer

Water Repellents . Number of Responses (%j
No Repellents - ' | 10 53
Silicone or organic coatings | 8 : | [gé}
Silanes or siloxanes : 0 0
Acrylic water repellents | 1 5
Other | ' 0 0

Total 19 100
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The question on brick tie corrosion protection used in the BV/SS
walls was surveyed and the findings are reported in Table 2-4.
Galvanizing is the most popular choice. This corresponds to the
findings from Group A. '

Table 2-4 Brick Tie Corrosion Protection

Corrosion Protection . Number of Responses (%)

Galvanizing 13 ' o 54.
Cadmium plating o 7 NPTy
Stainless steel . ~ | 3 13
No Protection 1 ' _ 4
Total , 24 100

2.2 Responsibility for New Construction

The survey sought some information on whether the breakdown of
work was well defined between masonry and steel stud/drywall
subcontractors. The £findings are reported in Table 2-5. While
some problems were acknowledged to exist in the work breakdown
between masonry and steel stud/drywall contractors, the masonry
contractors did not perceive the problem to be major. The
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'résponse from steel stud/drywall contractors is discussed in
Section 3.2. . '

. Table 2-5 Breakdown - of Construction Work on BV/SS Walls Between
o ' Masonry and Steel Stud/Drywall Contractors. is Not
Clearly Defined

Response v . Number of Responses (%)
Often N 4 2
Sometimes ’ - .5 | 25
Seldom , | N | '_ 5 25
Never o - ... ' 6 - 30
Total , 20 100

The survey also sought to determine 41if the standards of
materials and workmanship expected were clear during tendering. .
The survey findings are reported in Table 2-6. The respondents
appear to be split on the answer as to whether'or not standards
of materials and workmanship expected in the construction of
BV/SS walls are clearly defined during tendering. :

Table 2-6 Expected Standards of Materials and wOrkmanshlp are
Not Clearly Defined During Tenderlng

Response . | " Number of Responses (%)
often 5 25
Sometimes -5 25
Seldom 3 15
Never 7 35

Total | . | 20 100
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The " findings to the question on which of the professionals
inspects BV/SS walls during construction are reported in
Table 2-7. The survey shows that the project architect and the
general contractor's inspector most often inspect BV/SS walls
during construction. Independent inspection agencies seem to-
perform this function rarely. ' :

Table 2-7 Which of the Professionals 1Inspects BV/SS walls
. During Construction :

Professional Often Sometimes Seldom Never:
’ (%) (%) (%) . {%)
Project architect 56 25 19 0

Project structural . : ,
engineer o - 7 57 29 L7

 General cbntractdr's R o
inspector ' : LB} ; , ~33 , 17 . 17 .
Independent inspection ‘ |

agency o . 0 27 “18

w
u
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The frequency of inspection at each stage of construction is

‘reported in Table 2-8. The survey shows that no standardized

- procedures for BV/SS wall inspection exists. ~ These findings
correspond with the findings from Group A. : '

Table 2-8 Fregquency of Inspections During Construction of the -
BV/SS Walls . .

Stage of Construction Often Sometimes Seldom Never

(%) (%) (%) (%)

At completion of steel o '
stud assembly 58 17 25 0

At completion of steel
"stud sheathing and: 3 : : A
insulating 22 50 ©o 14 14

At completion{df : T peae v
brickwork A A t5000 22 14 14

No inspection is : e . : .
performed - ‘ S 1330 22 11 33
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The - trade which is most often responsible for installing ' the
different components - of the BV/SS walls is reported in
Table 2-9. The findings show that masonry and drywall con-
tractors are most often involved in the construction of BV/SS
walls. This agrees well with the findings from Group A.

Table 2-9 ’Who is Instaliing ~What in _the Construction of the
' BV/SS Walls : :

_ Trade | Drywall Masonry Carpentfy Steel Other
- Item - S . | -
(%) (%) (%) (%) (%)
Steel studs 94 | . ’b : 6 v 6 0
Interior | |
insulation
(within studs) | | 65 0 23 0 12
~ Exterior _ : ' . . :
insulation a 1. 22 161 11 6 . 0
Interibr'vapour o : ,
‘barrier 76 6 .18 0 0
Exterior moisture S ‘ _ | |
" barrier 12 82 ' 6. 0 0
Flashing 0 100 0. 0 0
Top and bottom :
track caulking 25 6 - 13 6 50
" Other caulking ' ‘
at shelf angles, ‘ - T
windows _ . 0 ' 13 v 37 0 50
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3.0 SURVEY FINDINGS FROM STEEL STUD/DRYWALL CONTRACTORS

A similar approach as in Section 1.0 will be used to present the
survey findings in this section. The findings are grouped into
the following categories: (1) Construction materials (2) Re-
sponsibility for new construction. '

3.1 Materials Used in the Construction of BV/SS Walls
The steel stud spacing used in BV/SS walls is reported in

Table 3-1. The most common spacing is 400 mm o.c. This agrees
with the findings from Groups A and B. '

Table 3-1 Steel Stud Spacing

Spacing ' . , | Number of Responses (%)
300 mm O.C. - 2 12
400 mm O.C ' _ 10 ' -63
600 mm O.C. | | 3 | 19
Other o . ' 1 6

Total : 16 100
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The types of vertical trimmer around window openings in BV/SS
wall buildings are reported in - Table 3-2. The most common
vertical trimmer around window openings consists of a double

stud. This agrees with the findings from Group A. ‘

~Table 3-2 Type of Verticai Trimmer Used Around Window Openings

Trimmer , ‘ ' Number of Responses | (%)
single studs - , 2 | 15
Double studs | - | 11 85
Other | - 0 o 0
Total S 13 100

The corrosion protection materials used on steel studs in BV/SS
walls - are reported in Table 3-3, Galvanizing is the only .
corrosion protection for steel stud used by the respondents.
This agrees with the findings from Groups A and B.

Table 3-3 Type of Corrosion Protection for the Steel Studs

~Corrosion Protection Material Number of Responses (%)
Paint ' o .0 - 0
Galvanizing ' _ 13 100

Other . - o 0o ' 0
Total . \ 13 100
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The type of materials most often installed as inner and outer
.sheathing in BV/SS walls was surveyed and the findings are
reported 1in Tables 3-4 and 3-5, The results indicate that
drywall and insulation are most: often used as inner sheathlng
and that drywall only is used most often for outer sheathlng
-These flndlngs agree with the responses from Group A _

Table 3-4 Inner Sheathing Materials

Inner Sheathing Buildings Less Than Buildings 4 Storeys
Material _ 4 Storeys (%) or Taller (%)
Drywall only; ‘ o _ 20 | : 'Eii}
Insulation only : ' 13 8
" Drywall and insulation ‘_ 60 S |62
Other o - K 7 | - R
Total | 100 : ' 100

Table 3-5 Outer Sheathing Materials

Outer Sheathing Buildings Less Than Buildings 4 Storeys
Material 4 Storeys (%) © or Taller (%)

Drywall -only : 64 - 64

Rigid or semi-rigid _

insulation only : v 22 . 15

Drywall and insulation = 7 14

Other - 7 7

Total . 100 | | 100
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The - methods used in the fabrication of the steel stud assembly
were surveyed and" the findings are reported in Tables 3-6 to

3-10. The survey shows that the steel stud wall is most often
stick-built on the job site and that screw fasteners are used
most often. These findings agree with the findings . from
Group A. - - ' o :

Table 3-6 Place of Fabrication of Wall Assembly

- Buildings Less Than Buildings 4_Storéys"

Place of Fabrication 4 Storeys (%) ~ or Taller (%)
Factory pre-built 10 -0
Stick-built on site 90 B | 100

Total - - 1000 © 100

Table 3-7 Method of Assembly of Wall Panel

Method of : | Buildings Less Than Buildings 4 Storeys

Fabrication } ‘ 4 Storeys (%) or Taller (%)
welding | 8 - 9
- Screw fasteners : 84 73

Combined welding : .
and screws = 8 - _ 18

Total | ' 100 | | 100
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Table 3-8 Method of Connection Between Steel Studs and Ceiling

Track»

Method of
Connection

ABuildings Less Than

4 storeys (%)

Buildings 4 Storeys
or Taller (%)

Fixed Stud-track
connection

Connection permit-
"~ ting slab movement

Contractor's choice.

of connection

» Total

21

72

100

18

64

18
100

The use of - power aCtuated fasteners is the most popular choice

for attachment of steel tracks tc buildings.

summarized
- groups.

These findings are

in Table 3-9 and they are in agreement with the other

‘Table 3-9 Method of Top and Bottom Track Attachment to Building

'  Method bf

Attachment

Buildings Less Than
4 Storeys (%)

Buildings 4 Storeys
or Taller (%)

Power actuated
fasteners

Embedded anchor
bolts

- Self tapping screws

Other

Total

40

100
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Bridging methods are reported in Table 3-10. Bridging through
the Kknockout is the most popular method in BV/SS walls. These
findings are in agreement with the other groups.

Table 3-10 Type of Bridging Between Steel,Studs

‘Method of ~ Buildings Less Than Buildings 4 Storeys
~Bridging o 4 Storeys (%) or Taller (%)

Bridging'through the

knockout | ' - | 84 64

| Face bridging S 8 : ' {égj'
No bridging s 0
Total 100 N 100

"The location ¢f some materials wused in the BV/SS walls was
surveyed. The findings are shown in Tables 3-11 to 3-14. 2All
of these findings are in agreement with the findings from the
previous groups. Fibre batts placed within the stud space
constitute the most common type of insulation.

Table 3-11 Location and Type of Insulation

Location Buildings Less Than Buildings. 4 Storeys -
4 Storeys (%) - or Taller (%)

No insulation ' 0 0

Rigid insulation : |

outside stud walls 36 . ‘ 24

Fibre batts within ' : :

stud space : 64 76,

Other insulation o 0 0

Total | 100 - 100
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The presence of caulking in BV/SS walls was.surveyed and the

responses are summarized in Table 3-12. According to our
findings, the majority of respondents use caulking between
building and top and/or bottom tracks. These findings are in

agreement with other groups. :

Table 3-12 Presence of Caulking at Top and Bottom Tracks

Location - Buildings Less Than  Buildings 4 Storeys
4 Storeys (%) - . or Taller (%)

Caulking between
building and top

and/or bottom tracks 82 90
Not specified 18 ) 10
Total | 100 100

Regarding the location of the vapour barrier our findings are
summarized in Table 3-13. The survey shows that the vapour
barrier in BV/SS walls is most often located on the inside face
of the steel stud wall. These findings agree with the responses
from the other groups.

Table 3~13 Location of Vapour Barrier

Location . Buildings Less Than  Buildings 4 Storeys
4 Storeys (%) or Taller (%)

Inside stud wall 92 S 100

Outside stud wall 8 0

No Vapour Barrier 0 0

Total 100 : ' 100
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'Accorqing to our ‘survey, the most popular vapour barrier
material used is the plastic film (poly) as seen in Table 3-14.
This finding agrees with the findings of the other groups.

Table 3-14 Type of Vapour Barrier Material

Material Buildings Less Than Buildings 4 Storeys
4 Storeys (%) or Taller (%)

Building paper ‘-. 7 o S 9

‘Plastic film (poly) 79 - 82

Foil-backed drywall o - 0

Foil-backed insulation _ 7 _ 9

No Vapour Barrier ': 0 A 0

Other 7 | i ' 0

‘Total 100 100 -

3.2 Responsibility for New Construction

The gquestion of whether a clear description of BV/SS wall
detailing in tendering documents exists was surveyed and the
findings are reported in Table 3-15. These findings indicate
that good detailing does not exist in tendering documents.

Table 3-15 Good Detalllng Does Not Exist in Tenderlng Documents
: Related to BV/SS Walls

Response | Number of Responses (%)
often | | | 5 S
Sometimes 5 ?Zg-

~ Seldom - | 1 10
Never : . 0 o 0

Total _ ' ‘ : : 11 ' 100
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The gquestion of consistency of steel stud details in architec-
tural and structural drawings 'was surveyed. The £findings
reported 1in Table 3-16 indicate that more often than not there
exist inconsistencies between structural and architectural
drawings with regard to BV/SS wall details. :

Table 3-16 Inconsistencies Exist Between Structural and
. Architectural Drawings Giving Steel Stud Details

Response Number of Responses (%)
Often ' - ' 4 36
Sometimes 3 A 2275
Seldom 3 27
Never . 1 10

Total ' 11 100

The response to the guestion of whether ' the breakdown of work
between masonry and steel stud/drywall subcontractor is clearly
defined 4is summarized in Table 3-17. The results indicate that
from the perspective of the steel stud/drywall contractor the
breakdown of work between masonry and steel stud/drywall
contractor is not well defined.

Table 3-17 Breakdown of Work Between the Masonry and Steel
Stud/ Drywall Contractors is Not Well Defined

Response o Number of Responses (%)
Often | 5 38
Sometimes 4 _ Li{j
Seldom 3 23

Never : 1 8

Total 13 100
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Based on Table 3-18, the survey indicates that expected

standards of materials and workmanship in BV/SS wall

~ construction are generally not well defined in the tendering

" documents. These findings are 1in agreement with -the other
groups. _

‘Table 3-18 Expected Quélity of Work and ‘Standard of Materials
- ' 1s Not Clearly Defined in the Tender Documents

Response | Number of Respénses (%)
often . - 6 i 50
Sometimes . 4 - i: :3:1_; :E
seldem - 1 . 8
Never ' . A }I 1 8
Total ' ] | .12 _ | 106

In 1line with .the findings of other groups, steel stud/drywall
contractors report that the project architect most often
inspects BV/SS walls. The findings of the survey are summarized
in Table 3-19. o '

Table 3-1°9 Whlch Consultant Most Often inspects BV/SS Walls
. During Construction o

Consultant ~ Often  Sometimes Seldom Never

(%) (%) (%) - (%)
Project architect - 42 42 16 0

Pro:ect structural
engineer 22 44 34 0

General contractor's B
inspector , . 40 40 20 -0

Independent inspéction :
agency 14 A 14 - 43 29
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The stage during construction at which inspections are performed
was surveyed and the findings are reported in Table 3-20. The
findings are similar to those of the other survey groups and
. they support the statement that no standardlzed procedures exist
for BV/SS wall 1nspectlons

Table 3-20"Stage Durlng Construction at whlch Inspections are -

- Performed

Stage of Construction  Often Sometimes = Seldom Never
%) (B (%) (%)

At complétion of steel » : ' -
stud wall assembly 55 - 45 .0 -0
At completion of steel
stud sheathing and _ ' .-
1nsulat1ng . . 40 40 20 . 0
At.completlon of

brickwork . 29 29 42 0

No 1nspectlon 1s : . :
performed - : Q : 25 . 50 25
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Responses to the gquestion on which trade is responsible for the
‘installation of BV/SS walls are summarized in Table 3-21. The
survey indicates that the work is almost exclusively shared
between masonry and steel stud/drywall contractors.

Table 3-21 Trade Most Often  Responsible  for Installing
' Components of the BV/SS Walls : :

. ‘ Trade Drywall Masonry Carpentry Steel Other
Item ' :

‘ (%) (%) (%) (%) (%)
Steel studs Tw00] - o 0 0 0
Interior. |
insulation
(within studs) 100 | -0 : 0 0 0
Exterior : —-- . .
insulation 58 | Lﬁ?i 0 0 0

“Interior vapour _ ,
barrier 100 0 0 0 0
Exterior moisture pm——- :
barrier 142 58 0. 0 0
Flashing o |4 0o 36
Top and bottom . :
track caulking ' 100 0 0 0 0
Other caulking
at shelf angles, o
windows 0 9 9 ) 73
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4.0 SURVEY FINDINGS FROM BUILDING OFFICIALS AND INSPECTORS

This group was surveyed primarily to determine if they had ever

investigated a BV/SS wall which was not performing
satisfactorily. The findings are reported in Table 4-1.
Interestingly, the majority of the respondents had never

inspected a BV/SS wall which was not performing satisfactorily.

Table 4-1 Have You Ever Investigated a BV/SS Wall Which has not
Performed Satisfactorily

Response Number of Responses (%)
Yes 3 33
No 6 67
Total ' 9 100

The respondents were asked to 1list the most common problems
encountered with the construction of the BV/SS wall system.
While the response to this question is based on a very small
sample, it indicates that the problems of moisture penetration,
inadeqguate flashing and absent/plugged weepholes are most
frequently observed. Once again, it is to be noted that these
problems are not unigue to the BV/SS wall system.



