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Reference Documents for Historic Places
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United States
Secretary of the Interior’s 
Standards and Guidelines for the 
Treatment of Historic Properties

Canada
Parks Canada’s 
Standards and Guidelines for the
Conservation of Historic Places in Canada

Reference Documents for Steel Windows

8

US National Park Service – Preservation Briefs
https://www.nps.gov/TPS/how-to-preserve/briefs.htm
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Reference Documents for Steel Windows
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APT Building Technology Heritage Library (BTHL) via apti.org
Internet Archive (archive.org)

Hope’s Catalogues

10Reference: Hope’s Standard Steel Windows
https://archive.org/details/HopesStandardSteelWindows/
various pages
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Fenestra’s Catalogue

11Reference: Fenestra Catalogue
https://archive.org/details/SweetsCatalog19360010/page/n11
/mode/2up

Common Steel Window Components

12Reference: Truscon Steel Company 
https://archive.org/details/TrusconSteelWindows/page/n7/mo
de/2up

Rolled Steel Sections 
for Frames and Sash

Various profiles
Support the glazing
Support operable sash
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Addressing Steel Window 
Deficiencies

Operable vents:
Remove corrosion build-up
Replace broken locking 

mechanism

29

Addressing Steel Window 
Deficiencies

Re-glazing:
Decision was made to replace 

all lites
New structural silicone sealant 

and double-sided adhesive 
glazing tape
Interior heel bead and exterior 

cap seal

30

29

30



Building Science Live - Sarah Gray + Megan 
Cross-Wilkinson

Sept 16, 2020

(c) RDH Building Science 16

Addressing Steel Window 
Deficiencies

Steel frame:
Existing frame not drained; 

face-seal strategy 
Ensure proper joint design 

(bond breaker tape, width 
dimension, etc.) – seal longevity
Re-coat – remove debris/dust 

and surface prepare to SSPC-SP6 
Commercial Blast clean. Zinc-
rich primer prior to powder coat 
base + topcoat
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Structural & seismic considerations

Structural review of vertical 
mull
Meet wind and deflection 

loads?

How is glass retained –
captured, reliant on glazing 
tape or SSG?

Seismic movement capability 
of lite in glazing pocket to 
prevent fall-out in case of 
seismic event
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Thermal Performance Considerations

39

Any window has thermal loss through frame, sash, glass 
and perimeters

Air leakage around operable lites and window perimeters 
reduces building energy performance

Air leakage at windows impacts occupant thermal 
comfort

Large glazed areas can induce convective loops creating 
air “drafts” that impact occupant comfort

Thermal Performance Considerations

40

Frame 
Material

Conductivity (U)
W/mK

Conductivity
R/inch

Wood 0.10 to 0.18 0.8 to 1.4

PVC 0.17 0.8

Fiberglass 0.30 0.5

Carbon Steel 45 0.02

Bronze 93 0.002

Aluminum 221 0.001
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51

Bowles-Gandier
House at 
Victoria University, 
Toronto

Built 1931, student residence, 
Toronto heritage listing

Original Windows

Steel frames and sash

Single pane glass

Some operable, some
fixed

Most fixed lites do not
have steel frames – glass
is set into stone using
lead caming
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Fixed Rectangular Sash

No steel frame

Lead caming set into stone

Lead caming divides the lites

53

Operable Steel Sash

Casement operable vent

Steel frame secured to stone

No insulation or thermal break 
on frame

Lead caming divides the lites
within the steel sash
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Fixed Decorative Lites

No steel frame

Glass set into stone with
lead cames
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Basement Windows

Steel framed fixed and operable

Steel muntins (no lead cames)
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University Objectives

1. Preserve heritage character and aesthetics of the building
and the windows

2. Reduce air leakage - improve student resident comfort

3. Reduce future maintenance – particularly concerned with
students damaging the interior lead caming

Note: Improving thermal performance was not a client objective

57

RDH Condition Assessment

Steel frame corrosion ranged from minor to significant

Cracked/bent lead caming

Bowed glass related to softening of lead caming

Damage to lead caming by students

Difficult movement of operable sash

No opening restriction (current code issue)

Significant air leakage through operable sash and cracked lead
caming – no weatherstripping around operables
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University’s Previous Mock-Ups

59Info and image courtesy of Victoria University

60
Info and image courtesy of Victoria University
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RDH Conservation Plan

63

New Window Considerations

Geometry to match existing

Weatherstripping to reduce air leakage

Performance to meet NAFS

Lead tape on IGUs but apply to exterior surface to
provide shadow lines

64

63

64



Building Science Live - Sarah Gray + Megan 
Cross-Wilkinson

Sept 16, 2020

(c) RDH Building Science 33

Operable Steel Sash

New steel framed windows

IGUs with lead tape on #1 and #2 
glass surfaces

Very close match to original

No interior lead caming

Weatherstripping around vent

65

Fixed Rectangular Sash

New steel framed windows

IGUs with lead tape on #1 and #2 
glass surfaces

Daylight opening will be slightly 
reduced by new steel frame –
New fixed frames will match 
operable windows
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Fixed Decorated Lites

Preservation

New glass set in lead cames
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Basement Windows

Preservation

Repaint frames and sash
New single-pane glass
Repair/replace hardware to match
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