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Technology from the Leaders in Foundation Repair and Regrouting

nchor bolts have not been properly
installed on many of the heavy
mechinery installations built in
the past. This deficiency has
resulted in drastically reduced bolt
effectiveness, created grout problems, and in
many instances been responsible for cracking
of foundations.

Itis astandard practice to install anchor
bolts in afoundation at the same time the rein-
forcing steel cage is fabricated and installed.
Typically, the anchor bolts are located with the
aid of atemplate created from engineering
drawings. It should be a common practice to
isolate the upper portion of the bolt with a
deeve. The purposes of these deeves are
twofold. First, it alows stretch of the bolt dur-
ing torquing. Secondly, it provides a degree of
freedom for the anchor bolt, which compen-
sates for minor positioning errors. The proper
terminology for these deevesis “anchor bolt
deeves’. These deeves are often incorrectly
referred to as “grout sleeves’. Grout should
never be placed in anchor bolt sleeves because
bonding to the anchor bolt by the grout, partic-
ularly epoxy grout, prevents proper stretching
and defeats the main purpose of the deeves.

The gtretching of an anchor bolt between
the bottom of the deeve and the bottom of the
nut is desirable to creste a spring effect that will
absorb impact without fatiguing when the bolt is
tightened to proper torque. Bolt load should be
caculated to prevent separation between the bot-
tom surface of the nut and the machine boss
when the bolts are subjected to operating forces,
and in casesinvolving cyclic loading, to protect
the bolt from fatigue effects of dternating tensile
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Fig. 1: A sketch of a properly designed orig
inal anchor bolt installation.
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Fig. 2: A photograph showing foundation cracks at an anchor
bolt. This crack is in a plane perpendicular to the crankshaft.

and compressive stresses.

Figure 1 isasketch illustrating a proper
anchor bolt installation. Molded polyethylene
deeves are manufactured for the popular bolt
sizes. They are designed so the ends of the
deevefit tightly around the bolt in order to cen-
ter the deeve, prevent concrete from entering the
deeve when the concrete foundation is poured,
and at the same time, prevent water applied to
the foundation for moist concrete curing or rain-
water from entering the deeve. After the con-
crete has cured, the surfaces to be in contact with
grout are chipped away to expose the coarse
aggregate. Immediately before positioning the
equipment on the foundation, the upper end of
the deeveis cut off even with the top of the
foundation and removed. Care must be taken to
assure that water will not enter the deeves and
be dlowed to freeze and crack to foundation,
particularly on outdoor ingtallations. After the
equipment has been positioned on the founda-
tion, leveled and digned, the grout deeves are
filled with apliable material such asacagtable
polysulfide-epoxy joint sedlant or closed-cell
polyurethane deeve.

Filling the deeve with a plisble materia
will alow for movement and stretch, and at the
same time prevent accumulation of lubricating
oil in the deeve after equipment startup.
Lubricating oil will, in time, degrade concrete.

Figure 2 is a photograph illustrating the

cracking of afoundation at an anchor bolt with
the plane of the crack perpendicular to the crank-
shaft. After startup, the machine may grow as
much as 0.25" from thermal expansion. This
crack was caused by grout being placed in the
anchor bolt deeve during origind construction
thereby restricting movement of the bolt.

Figure 3 is a photograph of the foundation

Fig. 3: A photograph after regrouting. Note the expansion
joint at the anchor bolt and that the outer periphery of the
machine base has been sealed with a fillet of silicone rubber.

after regrouting. The exposed portion of the
anchor bolt was isolated with a tubular closed-
cdll polyurethane deeve prior to repouring the
€poxy grout. An expansion joint wasingalled to
prevent new cracks from forming. After the
grout has cured and the forms have been
removed, the expansion joints and the outer
periphery of the machine base where the grout
contacts the boss are sedled with oil-resigtant sili-
cone rubber. The silicone provides abarrier
againg infiltretion of oil and other liquidsinto
the foundation.

Reprints of this and other reports are available.
For more information or recommendations on
specific repairs, please call or write:

Adhesive Services Company
The Foundation
Specialists

P.O. Box 40907

Houston, Texas 77240-0907
713.896.0526

Fax: 713.896.1003

wwuw.adhesiveservices.com



