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The information contalned In this report was compiled exclugively for the .t
use of the Michigan Department of State Highways. Recommendations coutained
hereln are based upon the research data obtained and the expertise of the re-
searchers, and are not necessarfly to be construed as Department policy, No -
material contained hereln ip tobe reproduced—wholly or in part—without the ex- i
pressed permission of the Engineer of Testing and Research. )



In 1971, while inspecting the performance of galvanized coatings on
steel beam guardrail, Laborvatory personnel noted that some of the wood
posts on an installation suffered appreciable ground-line rotting after 10
years of service. This was veported to L. T. Oehler, Engineer of Research.
This was then communicated to the Testing and Research Engineerand sub-
sequently to the Maintenance Engineer.

_ Afteran interchange of correspondence, M. N. Clyde, on June 4, 1971,
approved the Laboratory's field study to determine the extent of the prob-
lemand latersuggested that the surveys be made cooperatively with District
Maintenance personnel due to P. J. Marek's approval of the project.

Initially, the project was to combine the subject survey with a previously
approved survey to determine the comparative performance of hot~dip vs.
pregalvanized coatings on steel beam guardrail installations. At about that
time, however, the Department began minimizing the use of the galvanized
guardrail in favor of the unpainted low-alloy steel guardrail and the concrete
barrier type. In effect, this change relegated prospective information on
the comparative performance of the two galvanized coatings to an academic
question, so it was not pursued. Because of this, and for other reasons,
only some exploratory surveys were made of wood post decay.

On October 31, 1973, the Laboratovry, in reply to a Wisconsin Highway
Department inquiry relative to checking of water-borne treated posts, made
a supplementary statement that the above fragmentavy survey information
indicated "that penta-treated or creosoted posts are likely more vesistant
to rotting at the ground line than are water-borne treated posts.' After
reading his copy of that letter, K. A. Allemejer, on November 9, 1973,
requested that the survey be expedited in ovder to make a decision based
upon adequate informatiot. ‘

Accordingly, in 1974 the survey was completed to determine the rela-
tive effectiveness in minimizing ground-line decay of the three wood pre-
servative treatments in service on wood guardrail posts. The three treat-
ments weve:; creosote, pentachlorophenol, and water-borne’.

Survey Plan

In order tominimize the effect of local environmental conditions (soil,
elevation, water table level, etc.)on ground~line decay, wood posts of steel

! In the intevim covering installation of the posts, the Department revised
this specification regarding permitted formula, method of application, and
retention. Generally, it covered the Fluor- Chrome-Arsenate-Phenol for-.
mula as designated by ASTM D 1034 carrying the trade names of "Osmo-
salts' and "Tanalith. "




beam guardrail installations in the six Districts in the Lower Peninsula

were condition surveyed. All installations were to be at least seven years
old.

A suvvey area containing 20 adjoining posts was selected in an instal-
lation as representative of it. Fach post was then examined for deteriora-
tion at and below ground line by rvemoving surrounding earth and probing
the post with an ice pick to determine depth of decay (Figs. 1 and 2). The
type of treatment being surveyed was identified either visually or by labo-
ratory analysis of a core sample. The examination results were recorded,
with the averaged results listed in Tables 1 through 3, covering the three
treatments,

Survey Results

Of the 1, 740 posts examined, 1,120 were water-borne freated, 500 with
creosote, and 120 with pentachlorophenoc] treatments.

Reviewing data in Table 1 covering water-borne treated posts (exclud-
ing the questionable installations marked with anasterisk) one finds that the
minimum cross-sectional ground-line loss of surveyed posts was 2 percent
ona 12-yearold installation on westbound I 96, while the maximum was 100
percent on several installations 11-years old, and older.

' Reviewing data in Table 2 covering creosote treated posts, one finds
that the minimum cross-sectional loss of surveyed posts at least 9-years
old was 0 percent while the maximum was 10 percent on two installations
i6-years old,

Reviewing data in Table 3 covering pentachlorophenol treated posts,
one finds that the minimum cross-sectional loss of surveyed posts at least
11-years old was 0 percernt while the maximum was 15 percent on al2-year
old installation. : ‘ '

Reviewing the above and returning to data in Table 1, one finds that a
few water-borne treated post installations, 12-years old and older, show-
ed only 5 to 10 percent cross-sectional loss to decay, and thereby were
much better than the others. The ground-line decay resistance provided by
the latter, during the indicated service period, was almost equivalent to
that provided by the creosote and pentachlorophenol treatments.

Though the surveyed wood posts were apt to show decay confined to the
ground line, a small percentage also showed some rotting at the top as
shown in Figure 3.




Summary and Conclusions 2

1) Creosote and pentachlorophenol preservative treated wood posts,
used in a minority ratio, on Department steel beam guardrail installations
showed a maximum cross-sectional loss at ground line of 15 percent after
12-years of service on any of the surveyed posts, and generally less after
longer service, and thereby are considered as providing good resistance
against decay. '

2) Water-borne preservative freated wood posts, used in a majority
ratio, on Department guardrail installations showed 100 percent cross-
Sectional loss at ground-line onsome posts after 11-years of service. Since
they also showed a higherincidence of decay, the olderspecification water-
borne treatment is significantly inferior to the creosote and pentachloro-
phenol treatments, though there were a few exceptions in surveyed instal-
lations wheve the performance was about comparable.

3) The above water-borne treatments, Osmosalts and Tanalight, have
appavently given poor service nationally in this end-use, since ASTM's D
176069 Specification no longer recommended them for "ground contact!
service. The Department adopted this specification in 1967. A current
inquiry to Sawyer-Stoll Wood Presevving Co. in the Upper Peninsula, a
Michigan suppliev, revealed that they changed to the copper containing salt,
recommended by ASTM for "ground contact" service in about 1970. Since
the latter would have been in Department service less than the arbitrarily
chosen period of seven years, it was not covered by subject survey.

4) Tor information, Department steel beam guardrail installations
were mounted on either wood or steel posts. Subsequently, the steel posts
required a galvanized coating. In about 1970, the use of steel posts was
restricted due to observed ground-line covrosion of the earlier ungalvani-
zed type in the Detroit area. Subject suvrvey did not check the condition of
any steel posts, nor determine the ratio of wood to steel posts in Depart-
ment installations.

Recommendations

Since the creosote and pentachlorophensl preservative treatments are
providing good protection toguardrail wood posts against ground line decay,

2This supplements Footnote 1. Department s pecifications covering Wood
Preservative Treatments, in the late 1950's, allowed both pressure and
brush treatments and different preservative vetention in the wood. This
variable certainly had effect on the performance of the posts treated un-
der the older specifications, though this study could not inter-relate the
two, primarily due to lack of Construction File test data.
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we recommend that the Department endeavor fo obtain these types for new
instailations and as replacements rather than the curvently allowed water-
borne treatment containing the chromated copper arsenate formula, until
the latterproves to give equivalent protection in the Michigan environment.
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