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Innovative Stabilization of Peat Soils for Railroad Foundation Using Rammed
Aggregate Piers

David R. Carchedi', Justin Monaghan® and Jorge Parra’

Abstract

The Freight Rail Improvement Project (FRIP) involves the construction of a third line
adjacent to two existing Amtrak lmes that will accommodate a new freight rail
service. Due to the existence of a layer of peat below the boat section, the original
design called for the use of piles for foundation support. Through value engineering,
the costly deep foundations were eliminated and replaced with Rammed Aggregate
Piers designed to stabilize the organic soils and allow for the use of slab-on-grade
construction.  Results from the modulus test and inclinometer measurements
demonstrate that the piers were sufficiently strong to withstand the applied loads
without bulging and adequately stiff to achieve the required pier modulus value for
settlement control. The piezometer readings indicated that excess pore pressure build-
up within the organic layer during pier installation quickly dissipates. The testing
results demonstrate that Rammed Aggregate Piers are a cost-effective system for
stabilizing organic soils to allow the use of shallow foundations and limit post-
construction settlements.

Introduction

The Freight Rail Improvement Project (FRIP) involves the construction of a third line
adjacent to the two existing Amtrak lines to accommodate freight rail service. In
order accommodate freight rail traffic below existing highway overpasses, the tracks
had to be constructed at a level approximately 1.5 to 2.4 meters (5 to 8 feet) below
existing grade. This lowering of grade placed the tracks below the groundwater table,
necessitating the construction of a concrete “boat™ section to support the rails and
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keep the rail bed dry. The base of the structure is a 0.9-meter (3-foot) thick by 7-
meter (23-foot) wide cast-in-place slab constructed within an excavation that ranges
between 2.4 meters and 3.4 meters (8 and 11 feet) below grade. Cast-in-place side-
walls form the rest of the culvert.

The subsurface conditions consisted of up to 2.1-meter (7-foot) thick peat
layer sandwiched between relatively clean sandy fill and a deep underlying medium
dense glacial outwash sand deposit. The top of the peat layer is typically located
between approximately 1.2 meters and 2.1 meters (4 and 7 fe=t) below the bottom of
the culvert.

The presence of the peat deposit led the original design team to choose a deep
foundation in lieu of slab-on-grade construction because of the concem with the
potential for excessive settlement. The original design called for installing a
combination of Pressure Injected Footings (Franki Piles) between the overpasses and
low-overhead mini-piles beneath the overpasses, to support the concrete boat section.

To reduce the project costs, the design team accepted a value engineering
proposal consisting of installing Rammed Aggregate Piers to stabilize the peat soils
and reduce the potential for excessive settlement. Figure 1 depicts a typical cross-
section of the boat section showing the Rammed Aggregate Piers extending through
the peat layer. This solution required that the piers limit post construction settlements
and resist the applied vertical loads without bulging into the surrounding peat.
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Figure 1. Typical Boat Cross-Section

To address the design issues, the Rammed Aggregate Pier installation
contractor performed sophisticated modulus tests equipped with telltales to assess the
performance of the piers during axial loading. Inclinometers and piczometers were






