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We Solve Serious Problems…

Always Remember to Smile and Have Fun!!



Drilled, Reinforced Concrete, Tangent Piles for Excavation 

Support and Protection Systems

What Are They?

n Series of continuous, drilled, reinforced concrete piles or piers utilized to 
provide the vertical elements of an excavation support and protection system.

n Typical pile/pier diameters range from 18 to 30 inches, sometimes larger.  In 
the author’s opinion, the most efficient cost/use diameter is either 24 or 30 
inches due to volumetric cost of concrete/reinforcing steel vs. wall resistance.

n Typical pile/pier lengths are a function of the exposed excavation height and 
ground conditions.  Piles/piers can be buried in place or exposed/shotcreted.

n Typical pile/pier spacings range from the net “span” length to the span length 
plus two to three inches, depending upon the ground conditions.

n Lateral wall resistance to earth pressures and adjacent surcharge loadings is 
provided either via cantilever in the pile/pier embedment below the bottom of 
excavation or via tiebacks or internal bracing.

n “Filler” for piles/piers consists of drilled pier concrete mix, augercast pile 
grout or flowable fill.  Reinforcing steel consists of cages or structural steel 
sections (commonly wide flange beams, sometimes double channels or pipe). 



Drilled, Reinforced Concrete, Tangent Piles for Excavation 

Support and Protection Systems

Where Are They Used?

n Mixed face geologic conditions where rock may be present above the bottom 
of excavation (“flagpole” condition).  Very effective for higher (>25 feet) 
exposed wall heights and efficient for mass excavation process.  Ideal for 
shales, sandstones and very stiff clays (N-values > 25).  Not particularly 
suitable for extremely hard rock above the bottom of excavation.

n Rock immediately below bottom of excavation for pile/pier embedment.   
Minimizes pile/pier lengths and facilitates true cantilever condition, enabling 
efficient design for exposed wall heights in the 15 to 20-foot range.

n River bottom areas with cohesionless soils (rock generally deeper than 30 feet) 
with control of high groundwater conditions above the bottom of excavation.  
Not suitable for unmitigated high groundwater conditions.

n Softer overburden conditions above bottom of excavation where the exposed 
excavation face may not be conducive to lagging or shotcrete.
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Support and Protection Systems

How Are They Installed?

n Open hole drilling with conventional pier drilling rig – earth/rock augers and 
core barrels.

n Temporarily cased drilling with conventional pier drilling rig (complete hole, 
place steel and concrete, extract casing) – drill open hole and drop temporary 
casing; vibratory hammer driven/extracted temporary casing; sectional casing 
via casing driver or oscillator (both techniques very expensive).

n Augercast drilling with crane attachment or fixed mast setup on conventional 
drilling rig (drill and grout hole, wet set reinforcing steel).

n Permanently cased – vibrate or twist casing to depth, cleanout inside of 
casing, place steel and concrete (materials very expensive, reduces cost 
effectiveness of wall system).
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Why Are They Installed (Applications)?

n Limited access conditions – presence of existing utilities in proximity of wall.
 Precluded use of tiebacks for lateral wall resistance
 MSE wall geogrid lengths not available, requiring a terminal point for 

reinforcement

n Limited access conditions – right-of-way restrictions, property boundaries, 
structure space and easement locations in proximity of wall. 
 Not enough room for traditional double sided formed basement wall 

system 
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Design Approach - Geometric Wall Parameters
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Design Approach - Embedment Analysis
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Design Approach – Cantilevered Wall Parameters



Design Approach – Cantilevered Wall
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Design Approach – One Tier Braced Wall Parameters



Design Approach – One Tier Braced Wall
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Case History – Geiger Ready Mix – Liberty, Missouri
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Case History – Falcon Falls Apartments, Building D –

Gladstone, Missouri
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Case History – South Canadian WWTP – OKC, Oklahoma
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Thank you for listening!

Questions???
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