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WINDOWS & DOORS9

Window/Sliding Glass Door
Window and sliding glass doors are manufactured 
products completely assembled in the factory or 
partially assembled in the fi eld. 

The components manufactured in the factory can 
vary in quality due to the stoutness of the aluminum 
extrusion, the type of joint connection used for 
corners, the sealants or gaskets used and the quality of 
the glazing components.

Product integrity is affected by the packing and 
shipping means used between the factory and 
the site or between the factory and a distributor. 
Transportation can cause stress to assembled windows 
and doors. Distributors, contractors, or installers 
receiving a product may not always recognize 
transportation damage which could infl uence later 
performance.

On-site storage precautions and the location on the 
construction site provides another period of risk for 
damage to the window/door units before installation. 

Rough handling can damage glazing units during the 
process of installation, especially if a single mechanic 
is trying to maneuver a heavy glazed unit. This is a 
likely period where the nail-on fl ange corner can get 
distorted from being used as a pivot while being hauled 
around a construction site.

Exterior Wall Cladding
The wall covering providing weather protection is 
the exterior cladding of a building. The wall fi nish 
materials in common use today for residential 
construction with wood frame buildings include 
stucco (cement plaster), plywood siding, wood lap 
siding, hardboard siding, as well as different stucco 
systems (e.g., EIFS—Exterior Insulation Finish 
Systems).

Each of these different materials needs to be either 
integrated with the penetrations through the wall 
cladding with a concealed weather barrier or exclude 
moisture with an effective surface barrier. The exterior 
cladding installation has to be integrated with and 
compliment the window/door fl ashings, as well as any 
vapor barrier system on the wall. 

Ed. Note: See the AAMA/CAWM references under 
“Window Installation & Flashing” and “Door Installation 
& Flashing”for more information on protection from 
dissimilar materials.

Storm Exposure
The performance of windows and sliding 
glass doors depends in large part on weather 
exposure. Manufacturers fabricate products 

for different weather performances. There are 
categories for performance established by AAMA. The 
AAMA publication 10 1–9: Voluntary Specifi cations 
for Aluminum and Poly (Vinyl Chloride) (PVC) Prime 
Windows and Glass Doors provides a method for 
selecting a performance rating for water resistance 
based on the location in wind zones around the 
country and height of the window door above ground 
level. There are many areas of the country which 
experience wind speeds up to 70 and 80 mph in 
conjunction with rain. This should be considered in 
window selection.

The weather exposure of building openings is often an 
important contributing cause for leaks. Wind driven 
rain from the predominant local storm direction can 
result in openings facing the weather to demonstrate 
leakage. Precautions in the building design, product 
selection and methods of installation of window and 
door openings facing the storm exposure should be 
considered.

Comments
Select thermal requirements for windows based on 
climate. Also note that government agencies, such as 
DOE (Department of Energy) and HUD (Department 
of Housing and Urban Development) and institutions 
responsible for other publicly-funded projects, require 
certain thermal ratings for windows.

Selecting Environmentally 
Friendly Windows & Doors

Green Building, Project Planning & Cost 
Estimating, Second Edition
(RSMeans)

Windows
The goal when selecting windows is to specify 
a product that will provide the climatically 
appropriate insulating value, while also letting in a 
high percentage of visible light for daylighting, and 
providing the appropriate solar heat gain coeffi cient 
(SHGC). Due to advances in glazing, there are many 
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ROOFING, SIDING, & MOISTURE PROTECTION8

Figure 8.50
Brick Industry Association

Coping

Glazed Brick

Flashing

Open Head Vents

Glazed Brick

Open Head Weeps

Open Head Vents

Shelf Angle and Flashing

Insulation

Glazed Brick

Open Head Weeps

Flashing

Foundation

b) Glazed Brick at Shelf Angle

a) Glazed Brick at Top of Wall

Glazed Brick Wall Sections

c) Glazed Brick at Foundation

Brick Veneer: Methods of 
Thin Brick Installation
Industry Standards
Technical Note 28C—Thin Brick Veneer
(Used with permission Brick Industry Association, Reston, VA website: 
www.bia.org)

Adhered Veneer
Adhered veneer relies on a bonding agent between the 
thin brick units and the backup substrate. Adhered 
veneer construction may be classifi ed as either thin 
bed set or thick bed set.

Thin Set. The thin bed set procedure typically utilizes 
an epoxy or organic adhesive, and is normally used on 
interior surfaces only. For areas subject to dampness, 
only clear and dry masonry surfaces or concrete 
surfaces should be used for backup. For dry locations, 
the backing material (substrate) may be wood, 
wallboard, masonry, etc.

Thick Set. The thick bed set procedure is used on 
interior and exterior surfaces. The backing material 
may be masonry, concrete, steel, or wood stud framing. 
The wire lath may be eliminated if the masonry wall 
is heavily scarifi ed (sandblasted). (Williams, Griffi th, 
Jr., “New Bricklike Tile Veneer,” Building Standards, 
July-August, 1982). For applications over steel studs, 
procedures are similar to those used for concrete or 
masonry backup; however, wallboard and building felt 
must be installed over the studs before lath and mortar 
bed are placed.

Stucco & EIFS Systems
Industry Standards
Means Graphic Construction Standards
(RSMeans)

Stucco is a facing material applied like plaster to the 
exterior of buildings to provide a decorative and 
weather-resistant surface. Stucco is usually a mixture of 
sand, cement, lime, and water, but it may be composed 
of patented mixes with manufactured additives. 

Stucco mixes differ from plaster mixes because 
Portland cement and lime are the basic ingredients 
in lieu of gypsum. Portland cement plasters are more 
diffi cult to trowel and fi nish, but are durable, relatively 
unaffected by water, and withstand repeated cycles of 
wetting, drying, freezing, and thawing.
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15HVAC

Typical Boiler Installation

Figure 15.2
RSMeans, HVAC: Design Criteria, Options, Selection

Expansion Tanks
Industry Standards
HVAC: Design Criteria, Options, Selection
(RSMeans)

All hydronic systems undergo changes in temperature 
that cause the water to expand and contract. An 
expansion tank is always provided on each closed loop 
piping system, because the tank allows the water to 
expand into it as the water volume increases with the 
temperature.

Furnaces
Green Home Improvement
(RSMeans)

Conventional gas furnaces contain a 
combustion chamber where natural gas or 

propane is burned. The burner is ignited by a pilot 
light, a fl ame that burns 24 hours a day. Heat is 
generated in the combustion chamber is transferred 
via a heat exchanger to room air that enters via the cold 
air return ducts. The heated air is propelled by a blower 
throughout the home by a warm-air duct system.

Waste gases (containing toxic pollutants) from the 
combustion chamber are vented to the outdoors 
through a fl ue pipe. As the hot gases rise, they create 

a partial vacuum in the combustion chamber. This 
draws room air into the fi re, ensuring a continuous 
supply of oxygen required for proper combustion. The 
rise of hot air, together with the infl ow of room air, is 
known as draft.

Conventional natural-draft furnaces are the least 
effi cient of all furnaces. Those manufactured before 
1992 have effi ciencies below 78%. Many are only 55% 
to 65% effi cient, which means that they convert only 
55% to 65% of the fuel they burn into heat. 

High-effi ciency furnaces produce a lot more heat from 
the fuel they burn, saving homeowners substantially 
over the long haul. Most high-effi ciency gas furnaces 
are induced-draft models – so named because they 
contain an energy-effi cient electric fan. It draws air 
from outside the home into the combustion chamber 
and propels exhaust gases from the combustion 
chamber out of the house via the fl ue pipe. 

The effi ciency of induced-draft furnaces results from 
the use of more effi cient heat exchangers, but also 
from an electronic ignition, which eliminates the need 
for a standing pilot light.  

The most effi cient gas furnaces on the market today 
are condensing models. These furnaces contain a 
second heat exchanger, which extracts additional 
heat from the fl ue gases, cooling them until the 
moisture they contain condenses. (Condensation of 
moisture releases additional heat.) Because so much 
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13SPECIALTIES

Figure13.5
RSMeans, Interior Home Improvement Costs

Figure 13.6 Courtesy of ICC, IBC-2006, [Figure 2113.16] Copyright 2006, International Code Council, Inc., Falls Church, Virginia

Flue Sizes for Masonry Chimneys

Supports should be in alignment with the project design 
requirements for the locker installation. All edges and 
exposed surfaces, including end units, should be fi nished, 
with no defects such as scratches or chips in the fi nish. 
Doors and hardware should operate freely, without 
chafi ng or binding. There should be no obstructions in the 
free swing of the locker doors (90 degrees). Consideration 
should be made for space allowance between benches 
and open locker doors.
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DRYWALL & CERAMIC TILE10

Preparation by Other Trades: 

• over metal studs—see Method W244 [of 
Handbook]. 

• studs—install square and plumb. 
• provide a 1⁄8" spacing at horizontal and vertical 

joints and corners of cementitious backer units 
and fi ll space solid with dry-set or latex-portland 
cement mortar. 

• embed 2"-wide glass fi ber mesh tape in a skim 
coat of the same mortar over joints and corners. 

Preparation by Tile Trade: 

• surround drain with broken pieces of tile or 
crushed stone to prevent mortar from blocking 
weep holes. 

Installation Specifi cations: 

• cementitious backer units—ANSI A108.11. 
• tile—ANSI A108.5. 
• grout—A108.10. 

Comments 
Cement board is rigid and may crack if it is installed over 
irregularities in the framing members. For best results, 
check each stud for bows or deformities, and inspect 
horizontally across the studs. Then, replace or shim the 
studs to ensure even framing. 

Padding should be used in the bathtub to protect the surface 
from scratches or chips during backerboard installation. Use 
galvanized nails or screws to secure the backerboard. Nail or 
screw above the shower pan to avoid punctures. Center the 
ends of backerboard sheets over the studs, staggering the 
joints to avoid lining them up. 1⁄8" space should be allowed 
between the backerboard sheets. 

Figure 10.4
Courtesy of Tile Council of America, Inc., 

2001 Handbook for Ceramic Tile Installation

Cement Backer Board/Underlayment

Ceramic Tile over Green Board 
Ed. Note: Green board is used as a base for ceramic tile and 
other applications where moisture will be present. Although 
IBC Section 2509 appears earlier (in the drywall section 
of this chapter), we have reprinted it here for convenient 
reference. 

IBC–2006 
Section 2509 Gypsum Board in Showers and 
Water Closets 

2509.1 Wet areas: Showers and public toilet walls 
must conform to Sections 1210.2 and 1210.3. 

2509.2 Base for tile: Cement, fi ber-cement, or glass 
mat gypsum backers in accordance with ASTM 
C 1178, C 1288, or C 1325 must be used as a base 
for wall tile in tub and shower areas and wall and 
ceiling panels in shower areas. When installed in 
accordance with GA-216 or ASTM C 840, water-
resistant gypsum backing is to be used for wall tile 
in water closet compartments. Regular gypsum 
wallboard is allowed under wall panels or tile in 
other wall and ceiling areas when installed in 
accordance to GA-216 and ASTM C 840. 

2509.3. Limitations: Water-resistant gypsum 
backing board should not be used in the following 
areas: 

1.  Above a vapor retarder in a bathtub 
compartment or a shower. 

2.  In areas with constant high humidity, such as 
indoor pools, steam rooms, and saunas. 

3.  On ceilings where frame spacing goes beyond 
12 inches on center for 1⁄2" thick water-
resistant gypsum backing board and more 
than 16" on center for 5⁄8" thick water-resistant 
gypsum backing board. 

IRC–2006 
P2710.1 Bathtub and shower spaces: Shower walls 
must be fi nished in accordance with Section R307.2. 

R702.4.2 Cement, fi ber cement, and glass mat 
gypsum backers: These backers in compliance with 
ASTM C 1288, C 1325, or C 1178 shall be used for tub 
and shower wall tile and shower wall panels. 

Since its founding in 1942, RSMeans has become the construction industry’s leading publisher of 
cost and reference books and electronic products, as well as the foremost provider of seminars 
and consulting services in the U.S. The company is located just south of Boston, in Kingston, 
Massachusetts, and services over 250,000 construction professionals throughout the United 

States and Canada. Clients include a mix of contractors, architects, engineers, facilities managers, 
developers, appraisers, educators, and municipal and government agencies. 

www.rsmeans.com
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