
Failures:
Inspection and Testing

Proper Selection of Investigative
Procedures and Their Benefits

By Jacob Ribar, Principal Masonry Research Engineer
Construction Technology Laboratories, Skokie, Illinois

A one-inch core is taken from a section of cement plaster that has been removed from failed
installation. The one-inch core will be sawed in half and attached to a glass plate. The plaster
is ground to create a thin section slide which will be examined in a microscope.

H as there ever been a contractor so
blessed that has never experienc-

ed a job failure? Sooner or later every
contractor is subject to the frustration
of product failure. Failures occur
when least expected, or predictably,
when a job starts badly, gets pro-
gressively worse, and ends the way it
began. Job problems come in a varie-
ty of shapes and forms but for this
discussion, let’s consider cement
plaster (stucco). The most frequently
encountered failure in this system has
to be cracking, perhaps followed by
color variations.

When cement plaster cracks and the
contractor is confronted by the owner
and/or the architect, he is generally
asked one or both of the following
questions:

1. Was the work performed in a
satisfactory manner or was the failure
the result of other factors?

2. How should the cracks be
repaired?

The answer to the second question
may not be difficult and in fact the
repair may be performed quickly and
satifactorily. However, if the cracking
recurs or if reimbursement is a factor
it may be necessary to respond to the
first question. The next step is often
to seek assistance. That assistance
may be from a testing laboratory,
engineer and/or an attorney. The
scope, cost of repairs plus numerous
other factors will generally determine
who is approached first.

If the decision is to engage a testing
laboratory the next question is whom.
A matter of indecision is often solv-
ed by an acquaintance. If you are not
familiar with testing organizations ask
someone who has had problems
similar to yours. Find out who they
hired, what action was taken and
whether all the contractors’ needs
were fulfilled. This is important infor-
mation to have before investing in
laboratory testing. If you cannot find
a source to recommend a testing facili-
ty, then start searching.

Consider only those organizations
that are experienced in cement and
plastering technology. Ask for refer-
ences from similar work that has been
conducted for others. Too often a
contractor engages a reputable testing
lab and receives a report that contains
meaningless data unrelated to the pro-
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“One should be suspicious of on-the-spot
solutions. Construction failures are rarely caused

by a single error or deficiency.”

blems encountered, or several pages of
numbers and text that he cannot in-
te rpre t .  I ts  contents  cou ld  be
favorable, unfavorable or of no con-
sequence. The report is useless unless
the contractor now engages someone
to interpret its contents and apply
them to the problem failure. A com-
prehensive testing program may re-
quire substantial investment. Be as
sure as you can that your investment
of time and money will be fruitful.

The most desirable course of action
is to engage an investigator who
understands the plastering trade,
understands cement technology
and/or has a working relationship
with a good testing facility. When this

type of professional service is re-
quired, the selection and involvement
of an investigator should be com-
pleted as soon as possible in order to
provide maximum working time. Do
not expect to hire a research profes-
sional one week or one month before
a trial date and to then obtain a detail-
ed, in depth study.

Investigation of failures and the en-
suing testing require time. Each failure
is in a sense unique and there are no
routine answers or solutions. In fact,
one should be suspicious of on-the-
spot solutions. Construction failures

are rarely caused by a single error or
deficiency. Hasty conclusions are
generally not worth the investment.

A reliable investigator will examine
construction blueprints, specifica-
tions, change orders, code documents,
construction sequence, will discuss in-
stallation procedures with company
personnel, will consider materials of
construction, their functions and com-
patibility, will consider environmen-
tal factors, weather, etc. before sug-
gesting testing procedures. Before ap-
proval, learn what tests will be per-
formed and why. Determine what will

Using the thin section slide prepared for petrographic examination of cement plaster as a
negative, a section print can be produced. This photo covers an area approximately 25mm
x 25mm (1 in. x 1 in.) and is approximately 25 microns thick.

This cross section of cement plaster clearly shows the wire lath in the upper center of the
photo as diagonal black line and three smaller black rectangles. The scratch coat protrudes
some considerable distance beyond the back of the lath (to the right). The brown coat is
distinguishable as are two finish coats, obviously an area of lap.
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consti tute a representat ive test
specimen, and what number of tests
are required. Most important, deter-
mine what questions will be answered
by the tests. The removal of specimens
should be supervised by the in-
vestigator. Specimens should be
packaged so as to avoid damage in
transit to the lab.

Obtain an estimate of costs for all
recommended tests and any potential
additional tests that might be con-
sidered. Have these questions defined
and answered before a commitment is
made. After making a decision, your
full and prompt cooperation with the
investigator and laboratory is essen-
tial. Be frank and honest with all in-
quiries. If the investigator is to be
helpful and successful, he needs your
input.

What type of test might the in-
vestigator suggest? To understand
how the lath was applied and tied, the
depth of plaster penetration, etc.,
several portions of plaster may be
removed from the building. Informa-
tion obtained can determine com-
pliance with the job specification and
may be used in lab testing. The ap-
proximate composition of the plaster
may be determined using several
chemical and microscopic techniques.

An excellent research procedure is
ASTM Designation C 856 “Petro-
graphic Examination of Hardened
Concrete.” This type of examination
can yield some excellent data on
water-cement ratio of the plaster, ex-
tent of cement hydration, carbona-
tion, micro-cracking, bond between
cement paste and aggregate, hardness
of the paste, bond between plaster
coats, and presence of contaminants
in the plaster.

Af ter  carefu l  examinat ion of
available and generated data, the in-
vest igator can provide possible
reasons for failure. Don’t expect his
answers to always be hard and fast.
His conclusions will state what ap-
pears to be the most logical reasons
for the failure based on observation,
testing, and analysis of the particular
project. Do not expect miracles.

The least expensive manner of cop-
ing with a plaster failure is give the
problem immediate attention. Pro-
crastination is usually followed by
frustration, particularly if court action
is eminent.
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Jacob Ribar dictating to secretary.
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