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Appendix C

Glossary of Terminology
AUTHORIZED PILE LENGTHS -
(a.k.a. Casting Lengths letter) Official letter stating Engineer's recommended length of piles to be cast for construction of foundation.  Authorized pile lengths are based on, but not limited to, test pile program results.  

BATTERED PILE -
A pile driven on an angle.  Usually expressed as a ratio of rise to run (vertical to horizontal). Example 12:1 is a 1 foot rise  (vertical) to 12 foot run (horizontal), and is denoted on plans with an arrow to indicate the direction of the batter.

BEARING CRITERIA -
Term interchanged with driving criteria (see Driving Criteria).

BEARING FORMULA -
Mathematical equation for determining pile capacity based on pile weight and theoretical hammer energy.  The bearing formula is no longer used for determining pile capacity on  projects unless specifically stated in the plans and specifications.  

BEARING STRATA -
Term often used to identify a zone where the pile is expected to (or bearing layer)
achieve the required capacity.  Use of this term is discouraged.

BLOW COUNT -
Also called Driving Resistance -- not to be confused with "N" value for SPT's.  The number of hammer impacts or blows required to move the pile a given unit of measurement -- most commonly 1 foot or ¼ meter. (also could be 1 inch or other increment).

BONNET - 

Also called Helmet or Pile Cap; cast steel housing, which fits over the pile top and houses the pile cushion for concrete piles. 

BUILD-UPS -

Refers to non-driven cast-in-place or precast extensions to concrete piles.  

CAP BLOCK -

Cast steel insert between the hammer and the helmet which houses the hammer cushion.    Also called Bonnet, Helmet, Pile Cap.

CHAMFER -

Beveled edge of pile top and pile bottom.  

COMPRESSION - 
To push together.  Used to describe one of the stress conditions within pile induced during driving.  Also the downward load in the pile caused by the load imposed by the construction materials and the traffic on the bridge.

COMPRESSION CAPACITY -
The pile's ability to resist downward applied load (can be either static or dynamic load).  The compression capacity may be expressed as ultimate (the load at which the pile fails) or design (the load actually applied to the pile under normal working conditions).

CONSTRUCTION

ESTIMATE SHEET (CES) -
Located in the front of the plans.  It is the estimate of construction quantities, materials, Pay Items, etc.

CUT-OFF ELEVATION -
The finish elevation of the pile top as shown in the Plans.

DAMPING -

Related to dynamic resistance; can be a function of soil grain size and cementation.  Analogous to bouncing a ball against concrete (no damping), ball bounces high.  Bounce a ball against the ground (dampened), ball doesn't bounce as high.

DATUM -

A known elevation (refusal point) set up to be used as a basis for measuring elevations.  (Example, most elevations are referred to N.G.V.D. [National Geodetic Vertical Datum]).

DESIGN CAPACITY - 
The pile load used in design of the structure under normal loading conditions.  This is an old designation and is being phased out.

DOWNDRAG - 
See Negative Skin Friction.

DRIVING CRITERIA -
Official letter stating Engineer's recommended blow count for piles to provide the bearing capacities required for carrying the design loads shown in the plans.  The driving criteria also includes such items as pile and hammer cushion types, thicknesses, hammer stroke or fuel pump settings to be used, jetting or predrilling amounts, restrikes, etc.  The driving criteria letter can also be used to address any peculiarities discovered in the Pile Load Test Program.

DRIVING RESISTANCE - 
See Blow Count.

DRIVING SEQUENCE - 
The order in which piles are driven in a group.  This may be important when piles are a part of a group.  The plans may require certain driving sequence to prevent "short" piles.

DRIVING SYSTEM - 
The pile hammer, leads, template, crane and any other equipment needed to drive the piles.  Includes jetting, predrilling and similar equipment needed to assist in pile installation.  The driving system should be addressed in the Pile Installation Plan.

DYNAMIC LOAD TEST
See Pile Driving Analyzer

ELEVATION - 
The height above or depth below sea level.  Also, may be a "job" elevation where an arbitrary level is set as a "reference elevation".

ELEVATION VIEW -
Drawing showing the bridge or structure from the side.

END BEARING - 
The pile capacity gained from pile tip reacting against the soil (or rock).  This loading is similar to that of a spread footing and is also known as point bearing capacity.

ENGINEER -

When the Engineer is referred to in the Specifications or Plans, the State Chief Engineer or his duly authorized representative (example: Resident Engineer) is responsible.  The State Chief Engineer delegates some of this authority to various Engineers, who in turn delegates some authority to his Resident Engineers.

FOLLOWER -

A Follower is a steel member interposed between a pile hammer and a pile to transmit blows when the pile head is below the reach of the hammer.  Followers are typically used when driving piles below water.  

GENERAL NOTES -
Usually the first page of the structures plans.  Gives the standards to be followed for the project (i.e., SSRBC) and any changes or special requirements for the job (see also Plan Notes).

GEOTECHNICAL ENGINEER -
The Geotechnical Engineer is an engineer specializing in soils and foundations.  The Geotechnical Engineer provides the Engineer with technical recommendations.

H-PILES -

Steel pile that, as the name implies, forms the shape of an AH@ when looking down on top of it.  These piles are designated by the width of an edge and weight per unit length of the pile.

HAMMER -

Device used to drive the pile into the ground.  The common types of pile hammers are open and closed-end diesel, open and closed-end air/steam, drop (gravity) and hydraulic.  

HAMMER CUSHION -
Used to protect the hammer and is housed in the helmet. Generally required to be made of man-made materials.

HAMMER ENERGY -
This is a measure of the hammers ability to drive piles.  Stroke and Ram Weight are used to calculate this factor.  Hammers are compared according to their rated energy.  Comparing the rated energy with the measured energy can tell you how well the hammer is functioning.  Energy is also a term that is used frequently when comparing hammer sizes.  Hammer energy in the English system is in foot-pounds, that is the weight of the ram times the height of the fall in feet to yield foot-pounds.  Hammer energy is expressed in kilojoules (kN X M) in the metric system.

HELMET - 

This is the section of the pile driving system, which rests, between the hammer and the pile.  For concrete piles, it contains the striker plate, a hammer cushion, and the pile cushion.  For steel piles, it will contain the striker plate and hammer cushion only, no pile cushion is used on steel piles.  It can also be referred to as the Drive Head, Drive Cap, Bonnet, Hood, Primary Cap, Insert or Hood.

JETTING -

Consists of a jet pump, supply lines and one or more jet pipes used to displace soil and advance a pile into the ground.  

LATERAL CAPACITY -
The pile's ability to resist applied horizontal or side load.

LEADS - 

The function of the leads is to hold the pile driving hammer in good alignment with the pile during driving.   There are three types of leads commonly used.  They are:

Swinging Leads - These leads are attached to the crane at the top by the main cable.  They have a gate at the bottom, which holds the leads around the pile and will sometimes have spikes on the bottom, which are stuck into the ground or template to assist in aligning the hammer.  This type of lead is best suited for piles with little or no batter.  The advantages of this type of lead include allowing the crane to be used for other activities, they can be swung into areas with difficult access, and they are relatively easy to set up.  A template should be used in conjunction with swinging leads.

Semi-fixed Leads - This type of lead has a pivot or sliding connection to the crane at either the top or bottom of the leads. Normally the connection is at the top of the leads.  Semi-fixed leads can accommodate a greater batter than swinging leads, however, they limit what the crane can do and are more difficult to set up.  A template should also be used with this type of lead.

Fixed Leads - This type of lead has connections at both the top or mid point and the bottom of the leads.  The connection at the top is normally a pivot or rotational type connection. At the bottom, there is normally a brace which extends from the crane to the leads.  This connection normally has a method for adjusting the in or out from the crane and left or right.  This allows any type of batter to be used.  This system severely limits what the crane can do and in general requires the most set-up time.  No template is required for fixed leads.

LOAD TESTS -
Test to determine pile load carrying capacity.  There are several types:  static, dynamic, lateral, Osterberg, Statnamic, etc.

MINIMUM PENETRATION - 
Minimum depth below ground surface, or scour elevation, to which a pile must be driven.  When a minimum pile tip elevation is not shown in the plans, then refer to the specifications.  Do not confuse this term with Minimum Pile Tip Elevation.
MINIMUM PILE

TIP ELEVATION -
If required, should be shown in the plans.  This is the minimum elevation to which piles must be driven to assure design requirements are met.  When compression loads govern depth, no minimum tip elevation is usually given.  Minimum tip is specified because of lateral loads and does not depend on the compression capacity of a pile.  Do not confuse this term with pile penetration.

"N" VALUE -

Value of penetration resistance obtained from SPT tests (ASTM D1586) shown on Report of Core Borings, typically used to estimate pile capacity.  (see also Standard Penetration Test).

NEGATIVE SKIN FRICTION -
Reversal of side friction due to settlement of adjacent soil relative to the pile.  This is a potentially dangerous field condition since the settling soil "pulls" down on the pile and adds load.  (also known as Downdrag).

PAY ITEMS -

Method of payment for Work Items performed by the Contractor. Available Pay Items are listed for each project in the Construction Estimate Sheets.  Pay Items are also related to the method of measurement for Pay Items.  
PHI (() FACTOR
In LRFD or LFD Plan, this shows the load factor used to determine the ultimate capacity shown in the Pile Data Table

PILE CUSHION -
Used to protect pile top and help control pile stresses in concrete piles.  Typically made of plywood. Steel and timber piles do not use a pile cushion.

PILE DATA TABLE
Table in the Plans that shows the pile loads, minimum tip elevation, scour elevation and other information relating to pile installation.  There are typically notes relating to the pile installation near this table.  This is the name used in the LRFD and LFD Plans.  It replaces the old term Pile Installation Table.  

PILE DRIVING ANALYZER -
(a.k.a. PDA) A computer tool for predicting pile capacity based on field measurements during driving of piles; also checks for hammer, pile and soil performance on-site for improved, immediate construction control.  See 455-5.13 for further information.  Also measures stresses in the pile during driving.

PILE DRIVING LOG -
Includes all of the information on the driven pile and serves as an as-built record for future use.  It can also help pinpoint the cause of any problems that may occur during driving.  Will also be used to document levels of the pile capacity during production pile driving.  The pile driving record may also be used as evidence in contract proceedings.

PILE FREEZE - 
This is the gain in pile capacity over time.  This phenomenon usually occurs in fine grained soils (silts and clays) and may be observed during a set check or redrive.  The time in which this capacity gain occurs can vary from a few minutes to a year depending on soil type and pile group size.  Usually most noticeable in clayey and silty soils.  Less noticeable in clean sands and limestones.  (also known as "Set-Up").

PILE HEAVE -

The uplifting of a previously driven pile due to the driving of an adjacent pile. Typically a maximum of ¼” is specified.

PILE INSTALLATION PLAN -
A Contractor’s submittal to the Engineer for approval prior to test pile or production pile driving.  Includes a detailed list of all the Contractor’s proposed pile driving equipment, details on how the Contractor will drive the piles and the proposed schedule for driving.  

PILE INSTALLATION TABLE - 
Table in the Plans that shows the pile loads, minimum tip elevation, scour elevation and other information relating to pile installation.  There are typically notes relating to the pile installation near this table.  This is the name that has been replaced by “Pile Data Table” in the LRFD and LFD Plans.  

PILE INTEGRITY - 
Refers to the structural condition (damaged or not damaged) of the pile.

PILE RELAXATION - 
Soil related phenomenon that reduces pile capacity over time.  Similar to Pile Freeze, except that it results in a loss of strength rather than a gain in strength.

PILE SPLICE - 
Piles that do not achieve the required driving criteria or are driven below the cut-off elevation need to be extended.  A splice is a structural connection between the original pile and another.  Spliced piles may be driven or non-driven.  

PILE TIP ELEVATION - 
The elevation of the pile tip (bottom).  Number obtained by subtracting the depth driven below the reference elevation from the reference elevation.

PILES - 

Piles are used under structures to transmit the foundation load to a deeper soil stratum which has a higher load carrying capability.  Piles that transmit their load to the soil by friction between the pile surface and the soil are called friction piles.  Those that transmit their load to a particular soil stratum at the end of the pile are called end bearing piles.  The vast majority of piles transmit the load to the soil by a combination of both actions.  

PIPE PILE - 

Steel pile that, as the name implies, looks like a pipe.  However, the pipe is a different type of steel.  Piles are designated by diameter.

PLAN NOTES - 
Specific notes pertaining to only that project.  Must review every sheet of the plans to find these.  Plan Notes are used to clarify specifications, call out the use of special portions of the specifications, change the specifications, or alert the contractor to unusual or special conditions.

PLAN VIEW - 

Drawing showing the bridge or structure from the top.

PLUMB PILE -
From the survey term "plumb line", it is a pile driven vertically or true.

PRACTICAL REFUSAL -
Often defined as a specific number of blows per inch or millimeter [20 blows per inch (25mm] with the hammer operating at the highest full setting or at setting determined by the Engineer and less than 1/4 inch [6mm] rebound per blow.  

PREBORING

Drilling a hole to a specified depth to facilitate driving the pile. Not to be confused with Predrilling. Prebored holes are generally slightly smaller than the pile diameter.

PREDRILLING -
Drilling a hole to place pile in.  Do not confuse with preboring.

Typically, predrilled holes are slightly larger than the pile diameter and most often specified when piles are to be driven through an existing embankment. 

PRESTRESSED PILE -
A reinforced concrete pile consisting of steel strands that are tensional prior to casting.  When tension is released, it creates compressive strength within the pile thereby giving the pile strength.

PRODUCTION PILE -
Term given to all permanent piles that are not test piles.  Note:  test piles are usually at production pile locations.

QUAKE -

The elastic displacement of the pile/soil that occurs during pile driving from each impact of the pile hammer.

RAM -


Striking part of the hammer.  The weight (pounds) of the Ram is a part of the equation for Hammer Energy.

REDRIVE -

Striking the pile with the hammer following a specified time period after the end of the initial drive.  

RE-TAP/RE-STRIKE -
Terms used to define either a set check or a redrive.

REFERENCE POINT -
When recording pile blow count, a fixed point on the template, Reference Elevation)
string line, or other stationary object, will be established so that 
the increment marks on the pile can be seen relative to the 
reference point.

ROCK CORE -
(Also, coring, limestone coring).  Process in exploration where intact samples of rock are taken using diamond drilling technique.  (See ASTM D2113).

SAFETY FACTOR -
A multiplier applied to the measured load to account for soil variability and to ensure being on the safe side for design.  See 455 for further information.  This terminology is being phased out in the new LRFD and LRFD methods. The new term is ( (Phi) factor.

SCOUR -

Soil being washed away from stream or channel bottom and bank due to the movement of water.  You can experience "scour" by simply standing in the shallow waves on the beach and feel the sand wash out below your feet as the waves move past.

SET-UP -

(see Pile Freeze).

SHIP IMPACT - 
A design parameter for bridges to account for ships impact, usually results in foundation piles designed to withstand high lateral loads.

SHOP DRAWINGS -
Contractor supplied interpretation of plans which provides specific installation procedures, equipment and material.  Some shop drawings will require an Engineer's seal and signature.

SKIN FRICTION - 
Pile capacity due to friction between pile sides and soil.  Skin friction lowest in sands and most limestones and highest in clay.  

SOIL RESISTANCE - 
Friction between the side pile and the adjacent soil and also between the bottom of the pile and the soils at the tip.

SPECIFICATIONS -
Refers to the "Standard Specifications for Road and Bridge (Standard) Construction" (SSRBC).  This book contains the Department's Standard Specifications.  Always check which edition is to be used on your job and if there are any Supplemental Specifications and Technical Special Provisions which may replace portions of the Standard Specifications.

SUPPLEMENTAL

SPECIFICATIONS - 
These specifications are changes to the Standard Specifications (Supplemental)
that have occurred since the most recent issue.  Still need to check if there are Technical Special Provisions which may replace portions of the Supplemental Specifications.

STANDARD PENETRATION
Soil test, used in design exploration stage, to obtain soil sample TEST (SPT) and provide quantitative comparison of consistency.  See ASTM D1586 for more information.  (see also "N" Value).

STEEL PILE -

As the name implies, it is made of steel.  Two types are the most common.  These are pipe piles and H-piles.  See pipe piles and H-piles for more description.

STRAND CONFIGURATION -
Refers to prestress cables in piles (see Standard Index Drawings No. 600 in plans).

STRIKER PLATE -
Steel plate which the ram strikes.  The plate sits on top of the hammer cushion.

STROKE -

Height feet (meters) of hammer ram fall.  Used to compute Hammer Energy.

TECHNICAL SPECIAL

PROVISIONS -
Specifications written to cover an item not covered in the Standard or Supplemental Specifications.  May also be used to change the Standard or Supplemental Specifications.
TEMPLATE -

Used to maintain the pile in the proper position and alignment during driving with swinging or semi-fixed leads.  It should be constructed of steel and be rigid enough to hold the pile in place.  A drawing of the proposed template should be submitted with the Pile Installation Plan.  
TENSION - 

To pull apart.  For our purposes, it is used to describe one of the stress conditions within pile induced during driving.  However, some piles can have this kind of load during some loading conditions.

TENSION CAPACITY -
See Uplift Capacity.

TEST PILE -

An exploratory pile driven to develop recommendations for the installation of permanent piles, to determine information on the pile, soil, hammer and method of installation.  Test pile information is used to determine pile lengths and driving criteria for all production piles.  

TIMBER PILES 
These are made from wood and are round.  Because they are  (also called wood piles) a naturally occurring product (a tree) their length is limited (max is about 50 feet).  Deterioration is a major factor with timber piles.  Therefore, they are generally not used for permanent support for bridge construction.  Their current use is for temporary detour bridges or as fender piles in shipping lanes or the area where a protective structure is needed.

TOLERANCES -
The final position of the pile head at cut off is to be within a specified distance of the specified plan location.  The vertical alignment shall be within a specified distance (Example:1/4 inch/foot) of that indicated in the plans.  Elevation of the pile head shall be no more than the specified distances from the finished pile top elevation shown in plans.  

TYPICAL DETAILS -
General drawing of items that will remain the same throughout the job.

ULTIMATE BEARING

CAPACITY 

a.k.a. Davisson Capacity.  This is the current designation being used on the Pile Data Table for the capacity to be attained in driving.  There are two methods used for the capacity; LFD and LRFD. 

UPLIFT CAPACITY -
The pile's ability to resist upward (tension) applied load.

WAVE EQUATION
The mathematical calculation used to estimate driving where for criteria for evaluating hammer performance.  Also used on timber piles to clarify driving criteria.  
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