APPENDIX B.  GLOSSARY OF TERMS

Aeolian

Wind blown deposit (a.k.a. eolian)

Adhesion

Similar to cohesion except adhesion is the shear strength between soil and another material such as a pile shaft or concrete foundation.

Angle Bracket
Side load bracket having a horizontal bearing plate that extends below and supports an existing foundation or other structural element

Angle of Internal Friction
Soil shear strength parameter that governs strength due to confining stress

Batter Angle

Inclination angle from vertical at which helical piles are installed; can be given as percentage, ratio of vertical depth to horizontal run, or an angle in degrees

Battered Piles
Helical pile installed at an angle other than vertical; typically used for lateral stability or in areas where the pile butts are constrained together and the pile tips splay apart to avoid group effects

Bearing Plate
See helix

Bedrock

Continuous rock layer that forms the Earth’s crust; may outcrop at the ground surface or be buried under a thick layer of soil, cobble, and boulders

Bentonite

High swelling clay soil derived from chemical alteration of volcanic ash

Bracket

Manufactured steel cap or assembly that attaches to the helical pile butt and is used to transfer loads to new or existing foundation elements; examples include angle bracket, plate bracket, new construction bracket

Buttress

Section of reinforced concrete or masonry that is constructed inside of a structure and is oriented perpendicular to the primary wall system in order to resist lateral movement

Caliche

(pronounced “cal-lee-chee”) Soil with grains cemented by carbonates below ground in semi-arid conditions

Collar 

Larger diameter, outer sleeve of a helical pile coupling

Conforming Helix 
Term that describes helical bearing plates with true helix shape that are normal to the shaft such that leading and trailing edges are parallel (see AC358)

Consolidation
Change in volume of soil involving the drainage of pore water over time under applied pressures; typically associated with fine grain soils having low permeability

Cohesion 

Soil shear strength parameter that is constant with respect to confining pressure; basically, cohesion is the forces within soil that hold it together

Counterfort

Section of reinforced concrete or masonry that is constructed outside of a structure and is oriented perpendicular to the primary wall system in order to resist lateral movement

Coupling 

Pinned, bolted, or welded connection of two helical pile shafts

Daylights 

Verb indicating that the end of a helical anchor, foundation drain, or other underground structure extends out of the ground surface

Deadman

Type of anchor wherein a steel plate, concrete block, wood beam, pile, or other object is buried in the earth behind a retaining system and connected via a threadbar, rod,  strap, or strand to the wall facing

Deviations 

Either angle, percent slope, or linear distance differences between final and planned helical pile location, butt elevation, inclination, orientation, batter angle, or plumbness

Disk
 

Circular plate with square hole that fits over a solid square shaft under the knuckle in the proprietary helical pile grouting process known as the pull down pile used by Chance

Direct Load Bracket
Manufactured bracket for attaching a helical pile to a structure such that applied compressive or tensile loads are concentric with the primary axis of the helical pile shaft

Down Drag

The phenomenon where soft soils surrounding a pile consolidate and produce a downward force on the pile tending to cause additional settlement.  Consolidation can be triggered by soil self weight, periodic changes in ground water, placement of fill, or other surcharge loads on the ground surface

Drained

Refers to the draining of pore water pressures within a soil during slow loading and is often associated with coarse grain soils because of high permeability
Drift Pin

Tapered cylindrical tool used to align bolt holes when connecting helical pile couplings during installation

Drive Pin

Pin used to connect a helical pile butt to a drive tool on a torque motor; typically high strength smooth round pin, although any dowel of appropriate strength can be used

Drive Tool

Adapter for transferring torque between the torque motor and the helical pile consisting of a hex or other shaped Kelly bar socket and a round or square collar sleeve

Duckbill

Type of earth anchor consisting of a plate attached by a hinge to an anchor rod; the plate is driven into the earth to a desired depth, and the anchor rod is post-tensioned which causes the plate to turn broad sided into the soil (commercial names include Manta-Ray and Sting-Ray)

Dunnage

Spare pieces of scrap timber, steel, or other material used to build-up an area and form a temporary structure such as a footing pad or construction platform

End Bearing

Term used to describe a pile that generates a majority of its capacity from the pile tip such as piles that bear directly on bedrock; essentially all helical piles with single helix are end bearing

Extension

Sections of central shaft with or without helical bearing plates used to extend the lead section of a helical pile to greater depth and form a continuous column of steel in the ground.  Extensions with helical bearing plates are often required in very soft soils or in soil nail applications

Flange

Pair of often identical plates that form the main structural components of a wide flange beam, H-pile, or I-Joist; flanges are separated and held apart by the web

Friction

The shear force caused by normal stress of concrete on an angle bracket; see also Angle of Internal Friction

Glacial Outwash
Material deposited by streams that drained from the front of a melting glacier typically composed of gravel, sand, and silt

Glacial Till

Material deposited by a glacier without subsequent transport by water typically a heterogeneous mixture of soil and rock varying in size from clay to boulders

Gumbo

Very plastic, typically very soft to medium stiff, usually wet, dark colored clays found in Louisiana and surrounding area

Ground Water
(noun) Water within soil or bedrock (e.g. Helical piles penetrate ground water without difficulty.)

Groundwater
(adjective) Pertaining to water within soil or bedrock (e.g. Groundwater levels do not preclude helical pile installation.)

Hardpan

Stratum of hard soil that is difficult to excavate, drill, or install a helical pile through

Helical Pile

Manufactured steel foundation consisting of one or more helix shaped bearing plates affixed to a central shaft that is rotated into the ground to support structures

Helix 


Generally circular steel plate pressed in a spiral shape with uniform pitch. The helix is welded to the shaft and used to install the helical pile in a screwing action into the ground and to transfer the load from the shaft into the surrounding soil or rock material

Homogeneous
Term indicating that a particular physical property of soil or rock, such as color, density, moisture content, or consistency, is the same in all directions

In Situ

(pronounced “in-sit-you”) State of being undisturbed and in place

Isotropic

Term indicating that a particular mechanical property of soil or rock, such as strength, bearing capacity, or permeability, is the same in all directions

Kelly Bar

Short, typically round or haxagonal drive shaft extending from a torque motor, auger drive, or soil/rock drill

Knuckle

Slang term for the forged upset couplings on a square shaft helical pile

Lateral Load
Force acting on a helical pier in a direction that is transverse (perpendicular) to the central shaft

Lateral Resistance
Capacity of a helical foundation system or device to resist lateral loads

Lead


First section of a helical pile to enter the ground; consists of a pilot point, central shaft, and one or more helical bearing plates 

Lifting Bracket
Also referred to as foundation bracket or underpinning bracket, a manufactured steel bracket used by foundation repair contractors to connect a helical pier to an existing foundation for lifting or stabilizing

Loess


(pronounced “lus”) Very porous aeolian (wind) deposited silt soil cemented by calcium carbonate or clay, can stand on vertical slopes, and often collapses when wet

Marl


Calcareous silt or clay of marine origin, ranges from very soft to stiff, typically very moist to wet

Micropile

Small diameter (typically 4” to 8” [101 mm to 203 mm] drilled pile with central reinforcing steel bar surrounded by cement grout; One of the main distinctions of micropiles compared to other types of drilled piles is the use of smaller drilling equipment, with short mast, and segmental drill stem

Mooring

Underwater anchoring system for securing a boat or ship.  Typically consists of a helical anchor, cable or chain, and buoy 

Net Deflection
Total axial deflection of the pile head under static load test minus elastic shortening/elongation of the helical pile shaft

New Construction Bracket
Helical pile bracket typically consisting of a collar sleeve that fits over the pile butt and a square plate that is significantly larger in area than the pile shaft; the entire bracket is cast in the concrete pile cap, grade beam, or wall and increases punching shear resistance in order to transfer higher loads

Oedometer

Machine used to conduct swell/consolidation tests

Outcrop

Bedrock exposed at the ground surface

Over Consolidated
Refers to the stress history of soil; indicates that the soil has previously experienced significantly higher confining pressures than its current state

Pile Butt 

Trailing end of a helical pile that is attached to the torque motor drive tool; name derived from driven pile industry wherein the pile butt is the end of the pile that is impacted by the hammer

Pile Cap

Reinforced concrete structure of variable thickness and geometry placed over one or a group of helical piles and used to transfer loads to a column, grade beam, wall or other structure

Pile Freeze

Generally defined as the gradual increase in pile capacity with time and pore water pressure dissipation

Pile Head 

Above ground end of a helical pile that is cast in a pile cap or affixed to a bracket; synonymous with pile butt

Pile Tip 

Leading end or below ground end of a helical pile which is often the sharp end of the pilot point on a lead section; term is most often used when referring to the elevation of the deepest end of the pile

Pile Toe 

Synonym to pile tip

Pilot Hole 

Pre-drilled hole made by a conventional drill rig or down-hole hammer and used in difficult ground conditions to break through obstructions, guide the helical pile shaft, and improve penetration; the pilot hole is typically slightly larger than or the same size as the helical pile shaft

Pilot Point 

Short section of shaft with tapered tip extending below lead helix; facilitates positioning and proper installation

Pitch


Distance between the leading and trailing edges of a helix; also, the approximate distance a helical pile should advance with proper installation

Plate Bracket
Side load bracket having a vertical plate that is mounted against the side of an existing foundation or other structural element and used to transfer loads to the pile

Plumbness

Deviation of a helical pile shaft from vertical

Plunging

Continuous deflection of helical pile under constant load

Proof Test

Abbreviated load test on a helical anchor which typically consists of applying 100% of the allowable load in one increment and waiting until movement stops

Performance Test
Full-scale load test on a helical anchor which typically consists of applying 150% to 200% of the allowable load in increments while monitoring displacement

Raker


Diagonal brace extending from the base of an excavation to a waler in excavation shoring design

Reaction Bar
Also referred to as a torsion bar, long tube or I-beam used as a counter resistance to the torsional force of a portable, hand-operated, free-standing torque motor during helical pier installation; the reaction bar is attached to a torque motor at one end and the other end is braced against an immovable structure

Settlement

Relatively immediate change in volume of soil as a result of mechanical restructuring under applied loads; normally associated with free draining coarse grain soils.

Shaft 


Central tubular or solid steel column that makes up the core of a helical pile and transfers loads from the helical bearing plate(s) to the pile butt; typically square or round cross-section although other shapes may be used

Shear Strength
a.) for soil or rock, it is the resistance to movement along a plane and is generally the sum of cohesion and normal force times the tangent of the angle of internal friction; b.) for components of a helical pile, it is the maximum stress that can be exerted on the cross-section of a shaft or bracket; c) for concrete, it is the resistance to movement along a plane typically given as some fraction of the compressive strength

Side Load Bracket
Manufactured bracket for connecting a helical pile to a structure such that applied compressive or tensile loads are eccentric with respect to the primary axis of the pile shaft

Sidesway Braced
Indicates a connection to a helical pile prevents lateral translation but not necessarily rotation of the pile butt or point along the shaft

Slab Support Bracket
Direct load bracket designed specifically for underpinning and support of existing floor slabs

Soil Nail

Helical anchor used in earth retention with helical bearing plates spaced along the entire length of the shaft so as to reinforce an entire zone of retained earth; also a term used with grouted anchors and other systems with continuous bond length

Soldier

Vertical pile used in earth retention

Spoil 


Excess soil or rock produced during excavation or drilling activities; helical piles do not produce drill spoil

Spotter 

Member of the helical pile installation crew responsible for observing from a vantage point perpendicular to that of the operator; the spotter helps direct installation by checking plumbness, positioning, and alignment of the torque motor

Static Load Test
Pile load test wherein load increments are applied to a helical pile at a slow rate to simulate static conditions; the quick test method is considered a type of static load test; loads may be applied with dead weight blocks or by hydraulic ram; the word static is used to differentiate this test from cyclic, dynamic, impulse, or statinamic load testing

Swaged

Adjective describing helical pile couplings formed by a manufacturing process whereby a tubular shaft is enlarged to form a socket thus eliminating the need for a collar

Tension Anchor Bracket
Direct load bracket designed specifically for tension applications; typically consists of a collar sleeve for connection to the helical pile and a continuously threaded bar, washer plate, and hex nut

Tie-Back

Helical anchor used in earth retention with helical bearing plates located a significant distance past the active zone of retained earth and a central shaft that extends through the active zone to a rigid wall facing; also a term used for grouted anchors, duck-bill anchors, and deadman anchors where the bond zone is outside of the active zone of retained earth

Tuff


Compact fine-grained slightly cemented volcanic soil and ash; common in Pacific Northwest USA

Undrained

Refers to the generation of pore water pressures within a soil during rapid loading and is often associated with fine grain soils because of low permeability

Underpinning
Method of installing helical piles along side or underneath an existing structure, connecting the piles to the structure, and transferring support from the existing foundation elements to the helical piles; may be associated with lifting and re-leveling of structures

Underconsolidated
Refers to a soil that is not in equilibrium with its self weight and is currently undergoing consolidation over time
Unsupported Length
Length of helical pile shaft standing unbraced in air, water, or fluid soils
Waler


Horizontal beam spanning between tie-backs, rakers, or braces in earth retention systems

Web


Central plate component oriented perpendicular to and separating the flanges of a wide flange beam, H-Pile, or I-joist; the depth of a beam is the distance from the top of one flange to the bottom of the other measured along the length of the web

Varved Clay

Lacustrine (lake) deposit with alternating clay and sand/silt strata, extremely non-isotropic and can be very weak if pore pressure builds in permeable zones
