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500 FT. ASSEMBLY PLATFORM ON CONCRETE
PIERS HEAVES

Shortly after construction, a new manufacturing plant was having trouble controlling the tolerances on the
production machinery. The plant engineer finally deduced that the foundation on which the 500 ft. long
assemblage track was supported was moving. He suspected that the foundation was settling differentially
downward. Settlement was apparently the foremost concern in design. A differential deflection of the
assembly track equipment supported by the foundation of a mere 0.04 in. was considered unacceptable.
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in fact moving upward, not settling. A plot of the CROSG-EECTION
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assemblage track over about 8 years is shown in FOUNDATION FOR THE ASSEMBLAGE
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Figure 2. Figure 2 shows there has been a fairly

constant rate of upward movement over the

monitoring period of about 0.25 infyr. The
potential for ground swell from moisture
absorption was also considered in the design but
was underestimated. The ground swell potential
was primarily based on testing of the more
shallow, less dense, soil-like materials which had
higher moisture contents.
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The main factors in underestimating the potential
of the subsurface to lift up the assemblage track
and this massive foundation system, were
related to two underappreciated conditions. The
first condition was the swell potential of the
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became more compact (or
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optimum given that part of the
manufacturing process resulted in
disposing of the processing water
onto the basement floor on one
side of the assemblage track (the . o
wet end). This processing water |[“*"™* \ | TR ' sae
would flood the basement floor SRR s
and seep into the subgrade. ENCHEERED | RS
Consequently, the subsurface

claystone materials were con- 1 = itk

stantly exposed to processing | sy EH j i-i |
water which became perched in DI

the sandy engineered fill (see '
Figure 3).

PIER CAP

Y
U IS B SR = S
- _— e 1 _— -

194"

The other important factor which
was underappreciated was the
ability of the perched process gGURE 3 |LLUSTRATION OF THE DOWNWARD ABSORPTION AND
water to be absorbed to depths WETTING FRONT IN THE SUBSURFACE CLAYSTONE

well below the bottom of the MATERIALS

belled cassions. This is also illustrated in Figure 3. As this water was being absorbed down to the wetting
front, the claystone materials swelled upwards in spite of the significant download foundation loads. Based
on in-ground measurements, upward movement was detected to depths of about 6-7 ft. below the pier
bottoms at the wet end of the assemblage track (or a depth of about 31 ft.). Under these site conditions,
combined with results of swelling tests performed at depth, downward movement of the wetting front (or
greater depths of moisture penetration) would be expected. Historically, even deeper wetting fronts have
been reported at sites with similar rock conditions. It should be noted that use of the term “active zone” would
be a misnomer in this case as the surface was not subjected to evapotranspiration.
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LESSONS LEARNED

This project site was initially poorly investigated and analyzed. If swell tests were run on the lower foundation
materials it should have at once become apparent that the swell potential and the depth of the wetting zone
for the subsurface claystone materials were much greater. Because site conditions result in a “closed
system” (i.e. no surface evapotranspiration), the depth of moisture penetration would be much greater than
typically expected and thus deeper heaved conditions would exist. As a result, greater address of the heave
potential was required. Misidentifying building foundation heave conditions can present difficult remediation
options. They are better addressed before construction and thus worth a more expert design evaluation.

Other Engineering UPDATES of Interest:
UPDATE 13: Foundation Recommendations Result in Unnecessary Large Cost

UPDATE 8: Geotechnical Investigation of Building Damage
UPDATE 29: Hangar Slab Assessment for Poor, As-Built Subbase/Subgrade Conditions

ABOUT MEA: Marino Engineering Associates, Inc. focuses on engineering research, practice and expert evaluations
and is licensed in 25 states in the U.S. Our projects primarily have an emphasis on Geotechnical Engineering,
however, we also have significant experience in projects involving transportation, subsidence engineering, laboratory
testing, training, and geophysical exploration. Gennaro G. Marino, Ph.D., P.E., D.GE is president and principal
engineer of Marino Engineering Associates, Inc., and has been a licensed professional engineer since 1984. To obtain
additional information on MEA, one can also visit our website at www.meacorporation.com.

FOR MORE INFORMATION: There is a significant amount of additional information that is available on the above
subject. For more information, please contact MEA at the address listed below.
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