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Fuel Storage Tanks
Port Everglades, FL

leven new 60-foot-tall fuel storage tanks, with diameters

of 125 feet and 100 feet, were planned for construction

| on ringwall foundations on a former coastal marsh area
reclaimed for industrial development in Port Everglades, Florida.

Problem

The site was underlain by soft clayey silt with peat lenses from a
depth of 7 to 15 feet. The soft, organic-laden silt layer would
experience significant short-term and long-term compression,  pyior 19 construction of these 11 fuel storage tanks, underlying

resulting in excessive settlement of the tanks. soft clayey silt with peat lenses was improved by mass dry soil
mixing to control seitlement.

Design Solution

Hayward Baker designed an innovative mass stabilization pro-
gram that created a stiff soil matrix beneath each tank. The stiff
soil matrix transferred the tank compression loads through the
improved soils and to the upper limestone formation at a depth
of 15 feet. Soil mixing was also more economical compared to
the other options of excavate-and-replace, or deep foundations.

Construction

Each tank pad was divided into strips, which were then subdivid-
ed into individual mixing cells. Hayward Baker first used exca-
vators to temporarily remove several feet of overlying granular
fill material, which did not require treatment. Hayward Baker
used an excavator-mounted mixing tool to complete the blending
of the soil mass while special shuttles pneumatically delivered
the binder to the head of the mixing tool and into the mix zone.

After mixing, but prior to initial set of the soil-cement mass, a
geo-fabric separator was placed and the granular fill material was
replaced over the freshly mixed soil mass. Placing of the fill
material compressed the freshly treated soil mass and forced out
air pockets that may have formed during mixing.

Dry soil mixing operations at one of the planned tank pads, and
plan view showing soil mix cells.
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Quality Assurance/Quality Control

Binder dosage and mix energy were computer con-
trolled, which resulted in a consistent, uniform mix.
Core samples of the soil mix were obtained from sever-
al pad areas and tested by an independent laboratory,
confirming that the design shear strength of 1,875 psf
was achieved.

Cone Penetrometer Testing and in situ shear strength
measurement using the Column Penetration Tool were
performed within the first 14 days of curing, to confirm
uniformity of the mix.

Post-construction, full-scale hydrostatic testing of the
tanks served as full-scale load testing of the mass stabi-
lization system. The planar tilt of the tanks was less than
1.2 inches, much less than the allowable 10 inches. The
out of plane differential settlement was less than 0.2
inches in 30 feet of arc length, about onec-half of the
allowable 0.375 inches in 30 feet.

Conclusions

Hayward Baker’s design/build mass stabilization provid-
ed the owner with an economical foundation completed
ahead of schedule. Since construction, the tank founda-
tions over the improved soils have performed well.
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Fuel Storage Tanks, continued...
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Tank settlement measurements at tank #4, resulting from
hydrostatic testing.
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Ring beam settlement measurements at tank #4, resulting from
hydrostatic testing.




