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Live Content Slide
When playing as a slideshow, this slide will display live content

Poll: How familiar are you with micropile 
foundations and CFRP?



THE STRUCTURE

2025 SPRING 
CONVENTION
APRIL 13 – 16, 2025 www.icri.org

• 1-Supported Level, Cast-in-Place, Conventionally 
Reinforced Concrete Parking Structure

• Original Construction – 1970
• Plan Dimensions of approximately 165 feet by 160 feet
• Supported Level is framed by a 2-way conventionally 

reinforced slab supported by cast-in-place drop panel 
columns

• Provides parking for approximately 160 Vehicles



THE SITUATION
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• New Building Owner noted significant deflection 
in slab.

• Two-Way slab w/ settlement at an isolated 
column.

• Previous repair drawings by others, 10 yrs prior, 
unknowingly noted ~3” settlement via slab 
elevation plans.

• Additional ~3” settlement observed beyond 
elevations noted in previous repair for ~6” total 
settlement.
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RECOMMENDED SHORING
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SOIL BORINGS
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New soil boring at columnOriginal soil boring nearest to column
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THE RECOMMENDATION
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• Long term stabilization of footing using 
micropiles

• Required additional soil boring outside the 
structure

• Strengthen negative moment region of slab 
for live loading

• Re-route drainage
• Protect repairs
• Opinion of Probable Cost $400k

Source: dailycivil.com



STRENGTHEN SPREAD FOOTING
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• Changing the behavior of the spread 
footing

• Thicken footing to add flexural and shear 
capacity

• Provide shear friction dowels to transfer 
horizontal shear

• 37 kip reaction at support
• Weak soil region

Original Behavior New Behavior



MICROPILE DESIGN
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• First 7-6" of soil is debris fill, neglect and conservatively assume it is unsupported. Per CBC, add 5' for 
development of lateral force for next stratum of soil; therefore 12.5 feet of unsupported pile.

• CBC requires the pipe be designed to consider 1/16” section loss due to corrosion if not protected.
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WHAT ABOUT THE 
SOFT SOIL REGION?
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• Soft soil region at depth 25 ft to 55 ft
• FHWA Micropile Design and Construction Publication

• If Soil Modulus Limit is less than measured Soil Elastic Modulus, 
then buckling does not need to be considered.

• Confirmed that elastic modulus was greater than modulus limit

Buckling at ~80kip >> 37kip design



THE DETAILS
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STRENGTHEN SLAB NEGATIVE 
MOMENT REINFORCEMENT
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1-inch
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FRP STRIP INSTALLATION
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SESSION EVALUATION
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ANY QUESTIONS?
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