
The Geo-Institute Technical Committees will be live streaming the Soil Improvement Technical 
Committee Tuesday, December 8 at 2 PM EST. The topics include:  

 
“On lateral spreading and the stability of embankments supported on fractured unreinforced rigid columns over soft 

soils,” Aaron Gallant, PhD, PE, M.ASCE 
 

The construction of embankments supported on unreinforced rigid (i.e. grouted) columns over soft soil is now common 
practice to accelerate embankment construction. The mechanics behind vertical load transfer for column-supported 
systems are well understood. However, column bending and yielding that arises from unbalanced loads near the 
perimeter of the fill, and associated lateral spreading of column-supported systems, remains a salient concern. In this 
study, 3D finite element analyses, complimented by field performance data from case histories, were performed to 
examine the influence of column fracturing on lateral spreading and basal stability. Based on the observations from 
this study, it was found that column yielding due to bending—by itself—does not necessarily exacerbate lateral 
spreading and basal instability. 

 
“Deep Soil Mixing for Liquefaction Mitigation and Shoring at 1066 Market, San Francisco,” Roberto Lopez, PE, 

M.ASCE 
 

1066 Marketplace is a new 13-story residential building in San Francisco founded on soil improved by the deep mixing 
method. The 5-ft diameter soil-mixed columns are interconnected in grids to mitigate liquefaction, as well as limit vertical 
deformations for static bearing pressures of up to 8300 psf. In addition, 3-ft diameter reinforced soil-mixed columns 
and tiebacks were used around the perimeter of the building for excavation support. Finally, 24-inch diameter 
continuous flight auger (CFA) piles support the at-grade portion of the building. Due to the proximity of the BART tunnel 
and load restrictions on the tunnel, the CFA’s were installed with a double-casing isolation method. 

 
“Challenges of a dry excavation on the shore of the Potomac," Joseph Mann, PE 

Despite the challenges of working on the Potomac River adjacent to historic buildings and the disruption caused by the 
discovery of a buried old ship's hull, a watertight earth retention system (ERS) was constructed on time and with minimal 
movement of adjacent structures. 

Robinson Landing is a $185 million, mixed-use development that covers a full city block on the Potomac River waterfront 
in Alexandria, VA. Subsurface conditions consisted of interbedded layers of silty sand and gravels, soft lean clay, and 
stiff fat clay with a near surface groundwater table.  The planned structure includes two levels of below-grade parking 
supporting a five-story above-grade condominium building. A “bathtub” cut-off structure was needed to provide a dry 
excavation while not impacting surrounding properties through dewatering-induced settlement or migration of 
contaminated groundwater. Early in the work, a buried historic ship’s hull was detected partially within the 50,000 sq. 
ft. building footprint at a depth of 25-ft. 

The internally-braced, vertical, soil-cement TRD perimeter cut-off wall was constructed to a depth of approximately 
80 ft and keyed into the underlying marine clay. The TRD wall was designed to function as both a permanent cut-off 
and temporary ERS and eliminated the need to design for uplift pressure or for external perimeter dewatering. 
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Following detection of the ship’s hull, the shoring was redesigned to facilitate inspection and safe removal of the hull 
without impacting the project schedule. 

 
“Liquefaction Mitigation of Silty Sands Using Rammed Aggregate Piers Based on Blast-Induced Liquefaction 

Testing,” Kyle M. Rollins, PhD, M.ASCE 
 
To investigate the liquefaction mitigation capability of Rammed Aggregate Piers® (RAP) in silty sand, blast liquefaction 
testing was performed at a soil profile treated with a full-scale RAP group relative to an untreated soil profile. The 
RAP group consisted of 16 piers in a 4x4 arrangement at 2 m center-to-center spacing extending to a depth of 9.5 
m. Blasting around the untreated area induced liquefaction (ru ≈1.0) from 3 m to 11 m depth, producing several large 
sand boils, and causing settlement of 10 cm. In contrast, installation of the RAP group reduced excess pore water 
pressure (ru ≈0.75), eliminated sand ejecta, and reduced average settlement to between 2 to 5 cm when subjected to 
the same blast charges. Although the liquefaction-induced settlement in the untreated area could be accurately 
estimated using the CPT-based settlement approach proposed by Zhang et al. (2002), settlement in the RAP treated 
area was significantly overestimated with the same approach even after considering RAP treatment-induced 
densification. Analyses indicate that settlement after RAP treatment could be successfully estimated from elastic 
compression of the sand and RAP acting as a composite material. The composite reinforced soil mass, surrounded by 
liquefied soil, transferred load to the base of the RAP group inducing settlement in the non-liquefied sand below the 
group. This test program identifies a mechanism that explains how settlement was reduced for the RAP group despite 
the elevated ru values in the silty sands that are often difficult to improve with vibratory methods. 
 

“Rigid Inclusions support of retaining walls at the South Capitol Street Corridor project,” Sonia Swift, PE, M.ASCE 
Rigid inclusions will be used to support roadway fills and mechanically stabilized earth (MSE) walls as part of the South 
Capitol Street Corridor project.  Retaining walls 6 & 7 (RW 6&7), which are up to 35 feet high and total over 1,000 
feet in total length, will be constructed in a former alluvial floodplain with soft soils susceptible to large vertical and 
lateral movements. The ground improvement design was an iterative process that required frequent collaboration within 
the project team.  This presentation will focus on the various design sections and solutions along the alignment of RW 
6&7 and the results of the settlement monitoring program conducted onsite.  

 
“DYNAMIC COMPACTION: A Proven Ground Improvement Alternative for Landfill Sites,” Chris Woods, PE, GE, 

D.GE, M.ASCE, LEEDAP BD+C 

During the past 40 years, ground improvement has become an increasing important aspect to the geotechnical 
community, as the number of sites with suitable bearing soils become fewer and farther between. Similarly, as time 
moves on, more and more sites come into existence that have received any number of various landfill materials, be it 
municipal solid waste (MSW) from households, construction and demolition (C&D) debris from construction activities, or 
simply soil materials exported from another site. As a result, the challenges to engineers and contractors to design and 
construct new development within budget and on time increase exponentially with each passing year. 

This paper will focus on the use of dynamic compaction as a method to improve in-place landfill materials to a point 
where surface construction can proceed without excessive long-term settlements. Specifically, the design approach and 
means and methods used while conducting dynamic compaction programs at various landfill sites will be discussed, as 
well as various means of evaluating the effectiveness of the program. These methods will likely include intrusive testing, 
geophysical evaluation, and large-scale load testing. Discussion will also focus on data from successfully completed 
projects, where available, and in general, some of the more notable case histories for construction on landfill sites. 
Finally, conclusions will be drawn as to the current state-of-the-practice approach to the design and implementation of 
dynamic compaction programs on sites with varying landfill composition. 

 


