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Å Life expectancies of building systems and assemblies:

ïWood/Steel/Concrete/masonry type buildings

ïWindows and insulated glass

ï Vinyl and Aluminum window frames

ï Plumbing and sewer pipes

ï Aluminum hand rails

ï Concrete 

ï Lanai and podium waterproofing

ï Roofing systems

ï Sealants and caulking

Å Steps to ensure optimized lifespan:

ïUnderstanding aluminum anodization and longevity

ï Understanding concrete spall mechanism and repair

ï Understanding plumbing pipe repairs

ÅPipe replacement

ÅPipe lining technology: When and why

ÅOptimizing sealants, coatings and paint
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Life Expectancy of Buildings and Assemblies
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Å Life expectancy of building:

ïIRSôs definition ï39.33 years

ï In reality, buildings can last from 50 to 1000 years

Å Lifespans of historic buildings by type:

ïWood framed low rise, 50 - 250 years

ï Mass masonry, 100 - 500 years

ï High-rise, > 100 to 250 years

Life Expectancy of Buildings and Assemblies
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Å The number 1 contributing factor for longer lasting 

assemblies is good construction, free from defects

Å The number 2 factor is system/material selection

Å The number 3 factor is superior design

Å Characteristics of long lasting building assemblies:

ī Roofs that can last over 30 years and are not dependent on 

ñmaintenanceò or repairs to keep them water tight

ī Horizontal waterproofing assemblies like podiums, and roof decks 

are reliably waterproofed and constructed to last for the life of the 

building

ī Exposed horizontal waterproofing systems like Lanais can last 

between 5 years and 20 years

ī Below grade waterproofing is built to last the life of the building

ī Exterior skin can last for the life of the building (50 to 500 years)

ī Sealant replacement cycle is limited to 20+ years and water intrusion 

is not entirely sealant dependent

Long Lasting Building Assemblies
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Å Typical ñwell constructedò building assemblies:

ī Low sloped roofs that can last over 30 years and are not dependent 

on òmaintenanceò or repairs to keep them water tight

ī Protected waterproofing assemblies like podiums and plazas with 

concrete or pavers, can last for the life of the building but most donôt 

ī Exposed, trafficable horizontal waterproofing systems for Lanai and 

walkways can last between 5 years and 20 years before re-coating 

is required

ī Protected below grade waterproofing is built to last the life of the 

building

ī Exterior skin can last for the life of the building (50 to 500 years) 

with maintenance such as sealants and gasket replacement

ī Sealant replacement cycle is limited to 20+ years and water 

intrusion is not entirely sealant dependent

Life Expectancies of Building Assemblies
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Å Reliable = Dependable, leak free performance

Å Building leaks are the number one reason for law suits

Å The building envelope needs to ñreliablyò provide a barrier 

against water intrusion and air leakage and thermal insulation 

for the life expectancy of the assembly

Å Reliable building envelopes donôt depend on routine 

maintenance to keep them water tight

Å Reliable building envelope assemblies have ñbelt and 

suspendersò to keep the water from going in or around the 

area that it is not intended

Å Reliable assemblies utilize materials and design that are 

ñprovenò to work

Å Reliable assemblies have ñpredictableò life expectancy

Definition of Reliable Exterior Envelope
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Life Expectancies of Fin Style Windows

Å Fin style windows are generally used in low rise / low water

intrusion construction

Å Fins are needed to integrate windows with building paper

and other weather resistive barriers

Å Non-fin style windows are generally aluminum, used for

commercial and high rise buildings typically with unitized

and pre-glazed frames. More difficult to integrate with

weather resistive barriers

Å Frame materials include:

ïWood

ï Aluminum

ï Vinyl

ï Fiberglass

ï Both vinyl- and aluminum-clad substrates
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Window Frame Types

Å Wood

ï The traditional window frame 

material

ï Wood frames are high 

maintenance, they require 

sanding and staining, and the 

outer frame may require re-

finishing every few years

Å Aluminum Clad Wood

ïClad the exterior face of the 

frame with either vinyl or 

aluminum, creating a 

permanent weather-resistant 

surface
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Window Frame Types

Å Aluminum

ïAluminum window frames are 
light, strong, and durable, but 
with high thermal conductance. 
They readily conduct heat, 
greatly raising the overall U-
factor of a window unit 

Å Aluminum with Thermal 

Break

ï The most common solution to 
the heat conduction problem of 
aluminum frames is to provide 
a thermal break by splitting the 
frame components into interior 
and exterior pieces and use a 
less conductive material to join 
them

9



Copyright 2020 Allana Buick & Bers, Inc

Window Frame Types

Å Vinyl

ïVinyl does not conduct heat very 

well and is therefore considered 

a good thermal insulator

ï Vinyl comes in different wood 

grain finishes and does not 

require painting or finishing 

Å Insulated Vinyl

ï In insulated vinyl frames, the 

non-draining hollow cavities of 

the frame are filled with 

insulation making them thermally 

superior to standard vinyl and 

wood frames. Usually these high 

performance frames are used 

with high performance glazing
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What is Working and What is Not Working?

Å Generally, ñFinò or ñNail on Flangeò type windows are not 

performing well due to poor design and or use of sub-

standard materials

ī Glazing Seals: Commercial curtain walls and storefronts use Butyl 

or pre-shimmed tape + Silicone sealants: Fin-style windows 

generally use ñacrylicò foam tape and not silicone sealant

īWindow Frame Corners: Aluminum Fin style window corners are 

generally sealed with ñnarrow joint acrylic sealantsò. Commercial 

glazing utilize larger joint, silicone sealants

Å Vinyl window frames are ñweldedò and generally perform 

much better than aluminum fin style frame corners

Å Windows are tested and manufactured to smaller size and 

are often mulled together to form a large windows. Mulled 

windows have inherent issues and risks
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Insulating Glass Seal Failure

Å Dual pane windows are used for insulation

Å Dual panes have air gap filled with Argon 

or inert gas and sealed around perimeter. 

Å When glazing seal fail, air and moisture 

moves in and can condense inside panes

Å Premature failure of sealed units is usually 

caused by: 

ï Poor design and use of poor quality materials 

used to seal two panes of glass together

ïPoor workmanship on an individual unit during 

fabrication

ï Poor frame design which will allow the unit to 

sit in a high moisture environment
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Insulating Glass Seal Failure
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Building D, Unit 28F

Low-e coating is a thin metallic 

film. Condensation between the 

panes of glass results in the 

corrosion of the low-e coating
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Glazing Seals Can Fail For A Number Of Reasons
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Between panes of glass, the air space is filled with desiccated air 

or an inert gas like Argon. IGUs are typically composed of a ñdual 

sealò system with a primary seal being P.I.B. (Polyisobutylene) with 

a secondary seal of silicone (preferred) or polysulfide 

Failure can occur if the silver coating is not ñedge 

deletedò. Edge of the glass can start corroding and 

corrosion can spread to the inside, by-passing the seals
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IGU Seals, Stainless Spacers Last Longer
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IGU Units Sealed With Dual Sealants
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Generally IGU is sealed 

with both P.I.B. (for vapor 

resistance) and Silicone 

(water resistance and UV)
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What is a Mulled Window?

Å When 2 to 3 windows 

are joined together
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What is a Mulled Window?

Å When 2 to 3 windows are 

joined together
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Water Leaks Through òMulledó Joints

Å Mullion is a stiffner used to 

join window frames 

together

Å Mulled joints can inherently 

allow water intrusion due to 

a number of issues

Å Often only single windows 

are tested under AAMA 501 

protocol and not the 

ñmulledò configuration

Å If you must specify mulled 

windows, be sure to specify 

that the window must be 

tested in itôs ñmulledò 

condition (AAMA 450)
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Mulled windows separated

Aluminum stiffner.                    

Note an absence of 

sealant between the 

aluminum and the windows
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Horizontal and Vertical Mullion Failures
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Horizontal and Vertical Mullion Failures
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Water Leaks Through Glazing Seals

Å ñGlazing sealò refers to the 

seal between the glass and 

window sash

Å Commercial windows use 

tape with adhesive backing 

on two sides and silicone 

heel or cap beads for glazing 

seals 

Å Fin style windows often only

use acrylic tape and no wet

silicone

Å Acrylic tape can break down 

from UV and water

Å In some cases window 

sashes can overflow with just 

a light spray
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Glazing Failures And Resultant Leak
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Glazing (Glass to Frame) Failures And Leak
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Glass Has Been Removed, Foam Tape Exposed
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Coped Joint (Horizontal to Vertical) Failure
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A

B

A =  Manufacturer attempted to seal leak by pumping foam at coped joint

B =  Clear silicone sealant, failed attempt to seal coped joint    
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Coped Joint At Intermediate Horizontal Mullion

Å The sealant-dependent coped joint in the horizontal 

mullion has failed and allows water to leak through this 

junction and accumulate in the lower fixed ñdryò sill track, 

which is not designed to manage water  
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Improperly Constructed Weep And Drainage

Å Windows were manufactured with improperly constructed 

weep holes and drainage pathway

Å The weep holes were constructed with 5 mm (13/64ò)  

diameter hole which encourages surface tension and 

prevents proper drainage down the pathway

Å According to the Glazing Association of North America, the 

minimum size of weep hole to prevent surface tension is 8 

mm or 5/16ò 
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Drainage Pathway Analyzed
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Interior drain hole ï

(exaggerated for clarity)

Exterior weep hole

Water is 

designed to 

drain down 

vertical and 

into internal 

horizontal 

mullion at sill 

below.  

Exterior weep 

hole is located 

a few inches 

in from end as 

shown
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Rust Stain at Coped Joint From Reinforcing

Sealant installed at underside of coped horizontal-to-vertical mullion joint 

failed to stop the leak.  The leaks are rust staining from the structural steel 

reinforcement
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Negative side waterproofing
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Window Drainage and Weeping Issues

Å Water traveling  down weep pathway can rust the steel bar
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Window Frame Corner Cracked and Leaking
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Poor Quality PVC and Manufacturing
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Aluminum Fin -Style Window Leaks at Corners
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Window Frame Corner Seals and Leaks

Å Aluminum Frame Corners are 

sealed in the factory before 

being screwed together. 

Applying sealant in place from 

the top doesnôt work because of 

lack of proper geometry and 

profile

35

Sealant is applied 

in the frame corner 

joint before the 

frames are screw 

splined together
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Leak at Coped Corners Due To Failed Sealants 
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Failed Corner Acrylic Sealants, Exposed to UV

37

According to recent laboratory testing, the acrylic sealants are

inherently not designed for the window frames and can revert to a

tacky state due to chemical degradation. These sealants are not

recommended where water immersion will occur
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Conclusion, Fin (Flange) Style Windows

Å Aluminum and vinyl windows can prematurely fail within 

10 years due to inherent flaws. Fin-style windows are 

capable of lasting 25-50 years if properly fabricated and 

installed

Å Coped or mitered horizontal to vertical joints can fail if they 

are not properly designed and manufactured

Å Glazing gaskets fail due to poor internal glazing, poor 

acrylic foam tape material, poor frame contact, lack of 

back-up sealant

Å Mulled windows are very susceptible to failure

Å IGU Seals are susceptible to failure if coatings are not edge 

deleted and proper types of IGU sealants are not used
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Material Selection Example:

Examples of Exterior Sealant Life Expectancy

Polyurethane sealant 

prematurely failing after 7 years

Silicone sealant can last up to 40 

years, only slightly more 

expensive
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Life Expectancies of Plumbing Systems
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Is this a Plumbing or Electrical Problem?
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Unknown pipe leaking into 

electrical system  
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Poor Workmanship

42

Condition of copper 

pipe fittings    
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Poor Workmanship
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Solder joints in 40 

year old İò 

copper pipe ïfell 

apart at joints due 

to poor soldering.      

Copper Pipe at 35 Years
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Workmanship

Å Use only contractors with solid reputation

ī Significantly low bids can be a cause for concern.

ī Unable to furnish a performance bond can be a cause for concern.

Å Specify hydrostatic pressure test of piping systems

Å On copper systems require chlorination and certificates of 

lab testing

Å Require construction oversight by consultant
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Result of Galvanic Corrosion
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Avoid Galvanic Corrosion 

Å Use Dielectric Unions when joining pipes of dissimilar 

metals. Some dissimilar metals like copper and galvanized 

metal are not compatible and rust prematurely

Å Avoid contact between dissimilar metals

ī Copper piping hangars for steel pupes

ī Copper piping and metal strapping

ī Copper piping and steel unitstrut
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Aged Coupling Failure
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Pies and Gaskets 

at 35 years
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Gasket Material Failure Due To Age
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Aged gaskets 

become brittle and 

break.
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Aged Cast Iron Material Failure
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Cast Iron Lasts 40 -60 Years in Hawaii
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Galvanized Pipes Last 20 Years in Hawaii
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Threaded 

galvanized pipe 

used for waste 

water drain ïvery 

common.   Has only 

a 20 year life 

expectancy.  Failure 

found in the thinnest 

pipe section ïthe 

threaded area. 
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Accelerated Corrosion Due to Chemicals
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Severe corrosion caused 

copper pipe failure at washer 

box connections
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Effects of Chemicals & Organic Compounds

53

Clogged pipes retain water, 

accelerating corrosion.  Soap 

and grease buildup has 

reduced pipe area by 90%. 

Drain lines should be 

ñsnakedò on a regular basis.
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Vent Pipe Failure Due to Rust
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Vent pipes rust 

rapidly inside,  due to 

rain, salty marine air, 

fog.  Rust causes 

flaking, which falls 

and blocks pipe.
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Maintenance of Plumbing Systems

Å Provide proper maintenance

ī Hydrojet waste piping system mains on a regular basis ïevery 

2 years minimum and higher frequency for kitchen and laundry 

waste pipes

ī Hydrojet vents through roof

ī Replace observed damaged couplings and gaskets

Å Usually observable failures in parking structures is a good 

indication of failure within the walls

ī Replace dielectric unions when replacing water heaters

ī Operate all service valves annually; replaced failed valves

55



Copyright 2020 Allana Buick & Bers, Inc

Alternative Material Selection

Å Choose Materials Wisely

ī PVC with Sound Jacket on Waste Pipe

Å Schedule 80 Below Grade

Å Schedule 40 Above Grade

ī PVC for Vent Pipe

ī Cast Iron Waste Pipe

Å Standard No Hub

Å Other Choices such as thicker pipes

Å Hub and Spigot ïClass SV for Service

Å Hub and Spigot ïClass XH for Extra Heavy

Å Glass for laboratory use
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Pipe Lining 

Å Pipe Lining is a specialized application to be used in 

conjunction with pipe replacement and not as a 

substitution for pipe replacement

ï Pipelining use should be motivated by economically impractical 

project conditions such as pipe buried below occupied slabs, 

under adjacent buildings, or in concrete walls

ï Involves the insertion of a resin impregnated fabric tube into the 

existing cast iron pipe

ï Easily bridges cracks and missing sections of pipe wall

ï The hardened sleeve provides some level of structural integrity

ï Manufacturers report a life expectancy of 50 years
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Pipe Lining ðBelow Grade Pipe To Be Lined
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Pipe Lining ðUsually Requires Pipe Removal
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