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In times past, builders used wadded up newspapers to insulate walls in homes and to stuff into drafty gaps.  If

you’ve ever remodeled one of the old Victorian homes you would have found these aged and yellowed

newspapers stuffed in every nook and cranny of the exterior

walls.  Upon examination, you would have discovered that

these newspapers were full of advertisements touting miracle

elixirs that would cure all that ails you.  

Even in those times, crafty advertisers realized that the

readers are, in general, a gullible bunch.  They would believe

most anything if it was in print and happened to deal with

something they knew little about.  They would believe the

most unbelievable claims.  Back then, bottlers of simple cod

liver oil could claim to cure anything from gout to hair-loss

with no requirement to back up the claim or even to disclose

the ingredients.

Even today, we are barraged by new miracle products that

claim to do the unimaginable.  Some of these products are

viable, but it takes a prudent shopper (and sometimes

government agencies or investigative reporters) to sift

through and find products that actually perform to the level

claimed in the marketing or sales literature.

Acoustical consultants encounter many new products every

day that claim hard to believe acoustical performances.  One

of the most common products in this category are those used

to mitigate impact sound, such as footfall noise, a common

complaint in multi-family housing, such as condominiums or apartments.  In recent years, next to moisture

issues, sound isolation control is the most litigious problem in multi-family housing.  

There are two basic measures used in the industry to rate the acoustical performance of a floor-ceiling

assembly.  They are the Sound Transmission Class (STC) and the Impact Insulation Class (IIC).  The STC is a

measure of the performance of the floor-ceiling assembly to isolate airborne sounds, such as voices,

televisions, stereos, barking dogs, etc.  The IIC is a measure of the floor-ceiling assembly to isolate impact

noise (footfall) and other impact noises such as furniture being drug across the floor.  We have found that

achieving acceptable limits of  impact sound is usually the most difficult, especially in lighter weight wood-



frame or “stick” construction.  The IIC rating typically ranges between a low of around 20 to a high of 80, with

20 being very poor and 80 being excellent.

IIC Design Criteria

The International Building Code has adopted minimum IIC standards for multi-family dwellings.  The

minimum IIC for new construction is 50 (or 45 if field-tested).  The five point variance allowed for field tests

is in recognition of the fact that field conditions tend to reduce the rating of partitions relative to the same

partitions tested under ideal laboratory conditions.  The 5-point differential has become an industry standard

for comparing the performance of field tests to laboratory tests.

Those of us in the acoustical consulting business typically use the minimum IIC of 50 criteria for “low

income” or “affordable” housing projects where expectations are lower.  In consideration of a still in use U.S.

Department of Housing and Urban Development (HUD) document, A Guide to Airborne, Impact, and

Structureborne Noise Control in Multifamily Dwellings, published in 1963, the International Building Code

minimums, and our past experience, we have developed a recommendation for “average” or “mid-range”

criteria of IIC 55 minimum.  We recommend a minimum IIC of 58 for “luxury” and “high end” projects, with

critical adjacencies and areas of dissimilar use reviewed on a case by case basis.  

Consider an 8" thick concrete slab.  This material performs well as a barrier for voices and music, but if you

even gently tap a hammer against the hard concrete, the sound will ring through and most likely will sound

even louder in the space below.  The IIC of this assembly would perform in the low 30s.  Simply adding a

plush carpet and dense pad, the IIC of this assembly increases to 70 or more.  As illustrated by this example,

floor finishes have a significant impact on the IIC rating.  Intuitively, the harder the finish, the lower the IIC

rating.  Hard floor finishes are becoming the norm in new condominium design, often only providing carpet in

the bedrooms.  Achieving high IIC values can be very difficult to achieve, especially in wood structures.

There have been new products developed, such as resilient underlayments that can be placed below hard

flooring.  Acoustical tests indicate that these relatively thin materials (i.e., 1/4" to 5/8" thick) can increase the

IIC rating of the hard floor finish by typically one to four points.  This new market niche has attracted many

manufacturers of soft products that would appear to be beneficial in increasing the impact insulation of the

floor assembly.

Suspicious Advertising

A simple search on the Internet for impact sound insulation underlayments, lead to the following product

literature verbiage.  The product name has been disguised for obvious reasons.  This product is 0.08 inches

thick and is described on the manufacturer’s website as, “(This) underlayment is the most technologically

advanced flooring underlayment available.  (This underlayment) is acoustically superior to all the

underlayments...”

It goes on to state for this particular product, “Impact Sound Transmission.  The method is designed to

measure the impact sound transmission performance of a floor-ceiling assembly in a controlled laboratory

environment. ASTM E492-90, ASTM E989-89.  Impact Insulation Class (IIC) = 72.”

With a limited knowledge of IIC, except that some building codes call for a minimum of 50, the temptation to

hurriedly specify this product with its remarkable impact sound insulating performance (72) could be almost

irresistible.  But, wait a minute.  Let’s examine this boast of impact sound insulation performance before we

rush to get it into the floors of our project.  First it needs to be understood that it is not the underlayment that

has been found to have an IIC rating.  An impact sound insulation test is conducted on a complete floor-ceiling
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assembly.  That is, the assembly being rated consists of the surface or finish we walk on down to the ceiling

below.  It is obvious that the underlayment referred to above had to have been installed in a floor-ceiling

construction when the test was performed, but, alas, it is not revealed.

One should ask what was the finish floor tested.  Was it carpet and pad?  Was it ceramic tile or marble?  Was

it an engineered wood floor or a T&G wood floor on sleepers?  How thick was it?  

Next we should ask what was the structural floor.  Was it six or eight-inch thick concrete?  Was it formed-in-

place or pre-tensioned?  Was it post–tensioned concrete?  Was it lightweight concrete on plywood or OSB

sub-flooring on wood joists?  And, as we know, there are many different types of wood joists that could have

been used, all of which perform differently acoustically.  Was it concrete on metal decking with steel joists? 

Was it twin-tees with a concrete topping?  What was the joist spacing?

  

We also need to know about the ceiling.  Was there a suspended ceiling or was the assembly tested without a

ceiling?  If there was a ceiling, was it resiliently suspended or rigidly attached to the bottom of the joists? 

What was the ceiling material?  Was it acoustical tile, one layer of gypsum board, two layers of gypsum board,

etc.?  What was the thickness of the gypsum board and what was the depth of the ceiling cavity?  Was there

sound absorbing material, fiberglass or mineral wool, in the ceiling cavity?

All of this information would be available in the laboratory test report and, based on this information, a

designer could determine if the floor-ceiling system tested was appropriate for his or her project.  Ignoring

other important considerations, such as fire rating, if the particular floor-ceiling assembly tested is not exactly

what the designer wants or needs for the project, any changes in the design from the assembly which was

tested negates the IIC that was determined by the testing just as it would for the assembly’s fire rating.  

It has been our experience that, more often than not, when a copy of the test report is requested from the

manufacturer of these unbelievably high IIC performing underlayments they are not provided.  The

manufacturer is unwilling to release the very information an architect, designer, or consultant needs to evaluate

and validate the acoustical claims of the underlayment given in the marketing and sales literature.

Many times manufacturers will have the tests performed on the best floor-ceiling system imaginable making

their product look stellar, when in fact, it’s the assembly (with or without their product) that produces the

impressive results.  The most common assembly used for testing is an 8-inch thick concrete slab, with a

resiliently suspended gypsum board ceiling below and fiberglass batts in the ceiling cavity.  This assembly

alone, with wood flooring would perform at an IIC in the mid-to-upper 60s, even without an underlayment. 

Typically, a manufacturer will not disclose this, nor do they provide tests that directly compare an assembly

with and without their product.  That would make it too easy.  As such, it is important to know what to look

for and how to scrutinize the results.

Testing Drawbacks

The impact sound insulation test procedure is governed by an ASTM standard that was first developed in

1977.  This test utilizes a standardized tapping machine that rests

directly on the floor to be tested.  The tapping machine is a simple

cam-operated device that picks up and drops five, 0.5-kilogram (1.1

lb) hammers (cylinders) from a height of 40 mm (approximately 1.5

inches) at a rate of approximately 10 impacts per second. 

Measurements are made in 1/3-octave bands at center frequencies

from 100 to 3,150 Hertz.  
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This is the only standardized test used in this country to determine the impact sound insulation of a floor-

ceiling assembly.  There is a drawback to this test, however.  It does not measure the sound at the frequencies

below the 100-Hertz, 1/3 octave band and sounds below this are typically pervasive and can be quite annoying

and a source of disturbance for the occupants of the lower unit.  These lower frequency sounds are more

predominant in lightweight constructions, such as in wood framed buildings.  As illustrated above, carpet and

pad can greatly improve the IIC performance of the floor assembly, however it can also be a misleading.  For

instance, a wood-framed, floor-ceiling assembly with carpet and pad could provide an IIC of 60 or more,

which would meet luxury standards.  However, low frequency thuds and thumps could still be clearly audible. 

This is not reflected in the test results of the ASTM standard.

Another concern of the test method has to do with the fact that a 1.1 pound hammer dropped 1.5 inches does

not compare well to the impact sound generated by, say, a 150-pound person walking in hard-soled shoes. 

Some complaints of lightweight and flexible floor assemblies are that the weight of people walking can deflect

enough to rattle the light fixtures in the unit below.  Surprisingly, these floors can still yield high IIC results

using the tapping machine, as it does not offer enough weight to excite the structure to the degree of human

footsteps.

Beware

Whenever the designers (architects), developers or owners of multi-family residences are concerned with

impact noise from the occupants above, adequate acoustical separation is paramount and deserves the

experience and scrutiny of a professional in the field.  Many new homeowners have certain expectations of

how much they expect to hear from their neighbors located only inches away.  If you Google “floor-sound-

insulation,” you will get a multitude of products whose advertised acoustical performance appears too good to

be true, and there is a good chance they are.  The achievement of  adequate sound insulation (airborne or

impact) in a multi-family dwelling can be a difficult feat and there are usually no easy solutions.

By:  Michael B. Barnhardt & David L. Adams, P.E.
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