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Standard Terminology Relating to
Soil, Rock, and Contained Fluids *
This standard is issued under the fixed designation D 653; the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilonef indicates an editorial change since the last revision or reapproval.
These definitions were prepared jointly by the American Society of Civil Engineers and the American Society for Testing and Materials.

INTRODUCTION

A number of the definitions include symbols and indicate the units of measurement. The symbols
appear in italics immediately after the name of the term, followed by the unit in parentheses. No
significance should be placed on the order in which the symbols are presented where two or more are
given for an individual term. The applicable units are indicated by capital letters, as follows:

F—Force, such as pound-force, ton-force, newton

L—Length, such as inch, foot, centimetre

T—Time, such as second, minute

D—Dimensionless

Positive exponents designate multiples in the numerator. Negative exponents designate multiples in
the denominator. Degrees of angle are indicated as “degrees.”

Expressing the units either in Sl or the inch-pound system has been purposely omitted in order to
leave the choice of the system and specific unit to the engineer and the particular application, for
example:

FL >—may be expressed in pounds-force per square inch, kilopascals, tons per square foot, etc.

LT *—may be expressed in feet per minute, centimetres per second, etc.

Where synonymous terms are cross-referenced, the definition is usually included with the earlier
term alphabetically. Where this is not the case, the later term is the more significant.

Definitions marked with (ISRM) are taken directly from the publication in Ref 42 and are included
for the convenience of the user.

For a list of ISRM symbols relating to soil and rock mechanics, refer to Appendix X1.

A list of references used in the preparation of these definitions appears at the end.

AASHTO compactier-seecompaction test abrasive—any rock, mineral, or other substance that, owing to
""A” Horizon—seehorizon. its superior hardness, toughness, consistency, or other prop-
abandonment—seedecommissioning D 5299 erties, is suitable for grinding, cutting, polishing, scouring,
abrasion—a rubbing and wearing away. (ISRM) or similar use.

abrasion—the mechanical wearing, grinding, scraping or rub-abrasiveness—the property of a material to remove matter
bing away (or down) of rock surfaces by friction or impact, when scratching and grinding another material. (ISRM)
or both. absorbed water—water held mechanically in a soil or rock
mass and having physical properties not substantially differ-
ent from ordinary water at the same temperature and
1 This terminology is under the jurisdiction of ASTM Committee D18 on Soil pressure.
and Rock and is the direct responsibility of Subcommittee D18.93 on Terminologyabsorption_the assimilation of fluids into interstices.

for Soil, Rock, and Contained Fluids. . . .
Current edition approved Feb. 10, 2002. Published May 2002. Origin.’;\llyabSorptlon Ioss_—that ,part of transml_tted. energy (meChamcal)
published as D 653 — 42 T. Last previous edition D 653 — 01. lost due to dissipation or conversion into other forms (heat,

This extensive list of definitions represents the joint efforts of Subcommittee etc.).
D18.93 on Terminology for Soil, Rock, and Contained Fluids of ASTM Committee accelerato—a material that increases the rate at which
D-18 on Soil and Rock, and the Committee on Definitions and Standards of the . . .
Geotechnical Engineering Division of the American Society of Civil Engineers. C_hemlcal reactlon_s would otherwise occur. L
These two groups function together as the Joint ASCE/ASTM Committee orACtivator—a material that causes a catalyst to begin its
Nomenclature in Soil and Rock Mechanics. This list incorporates some terms from fynction.
ASTI\(/jI Definitions D 1707, Terms Relating to Soil Dynamics, which were discon- active earth pressureseeearth pressure
tinued in 1967.
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active state of plastic equilibrivmseeplastic equilibrium . movement of such magnitude that the structure is endan-
additive—any material other than the basic components of a gered.

grout system. alluvium—soil, the constituents of which have been trans-
adhesion—shearing resistance between soil and another ma- ported in suspension by flowing water and subsequently

terial under zero externally applied pressure. deposited by sedimentation.

Symbol Unit amplification factor—ratio of dynamic to static displacement.

unit Adhesion Ca FL= amorphous peat-seesapric peat
Total Adhesion C, For FL™® phous p pric p

. ) . ) . angle of external friction (angle of wall friction), &
adhesion—shearing reS|stan(_:e between two unlike materials (degrees)—angle between the abscissa and the tangent of the
under zero externally applied pressure. curve representing the relationship of shearing resistance to

admixture—a material other than water, aggregates, or cemen- normg| stress acting between soil and surface of another
titious material, used as a grout ingredient for cement-based aterial.

grouts. _ . angle of friction (angle of friction between solid bodies)
adsorbed water—water in a soil or rock mass attracted to the ¢ (degrees)—angle whose tangent is the ratio between the

particle surfaces by physiochemical forces, having proper- maximum value of shear stress that resists slippage between

ties that may differ from those of pore water at the same o solid bodies at rest with respect to each other, and the

temperature and pressure due to altered molecular ar- hormal stress across the contact surfaces.

rangement; adsorbed water does not include water that Bngle of internal friction (angle of shear resistance),d

chem_|cally combined within the clay minerals. . (degrees)—angle between the axis of normal stress and the
adsorption—the _attachment of water molecules or ions to the tangent to the Mohr envelope at a point representing a given
surfaces of soil particles. _ _ failure-stress condition for solid material.
advancing slope grouting—a method of grouting by yvhlch angle of obliquity, «, B, &, ¥ (degrees)—the angle between
the front of a mass of grout is caused to move horizontally - ihe girection of the resultant stress or force acting on a given
by use of a suitable grout injection sequence. plane and the normal to that plane.
aeolian deposits—wind-deposited material such as dune Sa”d%mgle of repose,a (degrees)—angle between the horizontal
and loess deposits. ) i ) i and the maximum slope that a soil assumes through natural
aggregate—as a grouting materialrelatively inert granular  yrocesses. For dry granular soils the effect of the height of
mme‘fa! material, suctl as sand, gravel, slag, crushed stone,smpe is negligible; for cohesive soils the effect of height of
etc. “Fine aggregate” is material that will pass a No. 4 gjope is so great that the angle of repose is meaningless.
(6.“4-mm) screen, - . . angle of shear resistaneeseeangle of internal friction.
Coarse aggregate” Is mat.ena.l that \.M" not pass a No. 4 ngle of wall friction—seeangle of external friction
(6.4-mm) screen. Aggregate is mixed with a cementing agen? ) ;
(such as Portland cement and water) to form a grouf"ngular aggregate—aggregate, the parltlcles of ‘.Nh'Ch POSSESS
material well-defined edges formed at the intersection of roughly
' planar faces.

agitator tank—a tank, usually vertical and with open top, with " . i ) L
rotation paddles used to prevent segregation of grout aftéiNiSOOpIC mass—a mass having different properties in dif-
ferent directions at any given point.

mixing. ’ ' i e o
air entry value—the applied suction at which water menisci of anisotropy—having different properties in different directions.
the porous segment of a suction sampler break down, and air (ISRM) _
enters. D 4696 annual space; annulus—the space between two concentric
air-space ratio, G, (D)—ratio of: (1) volume of water that can ~ {UPes or casings, or between the casing and the borehole
be drained from a saturated soil or rock under the action of Wall. This would include the space(s) between multiple

force of gravity, to ) total volume of voids. strings of tubing/casings in a borehole installed either
air-void ratio, G, (D)—the ratio of: @) the volume of air concentrically or multi-cased adjacent to each other.
D 5092

space, to%) the total volume of voids in a soil or rock mass. ] ]

alkali aggregate reaction—a chemical reaction between aPparent cohesion-seecohesion _
Na,0 and K0 in the cement and certain silicate minerals in2quiclude—a relatively impervious formation capable of ab-
the cement and certain silicate minerals in the aggregate, sorbing water slowly but will not transmit it fast enough to
which causes expansion resulting in weakening and cracking furnish an appreciable supply for a well or spring.

of Portland cement grout. Seeactive aggregate aquifer—a geologic formation, group of formations, of part of
allowable bearing value (allowable soil pressure)g., p. a formatlon that_ls saturated and is capable of providing a
(FL™®—the maximum pressure that can be permitted on Significant quantity of water. D 5092

foundation soil, giving consideration to all pertinent factors,aquifer, confined—an aquifer bounded above and below by
with adequate safety against rupture of the soil mass or confining beds and in which the static head is above the top
movement of the foundation of such magnitude that the of the aquifer. D 4050, D 4104, D 4105, D 4106, D 5269
structure is impaired. aquifer, unconfined—an aquifer that has a water table.
allowable pile bearing load,Q,, P, (F)—the maximum load D 4043, D 4105, D 4106
that can be permitted on a pile with adequate safety againstquitard—a confining bed that retards but does not prevent the
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flow of water to or from an adjacent aquifer; a leaky Type IV (Portland) —a construction cement that produces a

confining bed. low head of hydration (lower than Types | and II) and
arching—the transfer of stress from a yielding part of a soil or develops strength at a slower rate. D 5092

rock mass to adjoining less-yielding or restrained parts of the Type V (Portland)—a construction cement that is a high

mass. sulfate resistant formulation. Used when there is severe
area grouting—grouting a shallow zone in a particular area sulfate action from soils and ground water.

utilizing holes arranged in a pattern or grid. attapulgite clay—a chain-lattice clay mineral. The term also

applies to a group of clay materials that are lightweight,
tough, matted, and fibrous.
attenuation—reduction of amplitude with time or distance.
area of influence of a well,a (L%—area surrounding a well '’B” horizon—seehorizon.
within which the piezometric surface has been lowered whemverage interstitial velocity—seevelocity, average intersti-
pumping has produced the maximum steady rate of flow. tjal.
area ratio of a sampling spoon, sampler, or sampling tube, backpack grouting—the filling with grout of the annular
A, (D)—the area ratio is an indication of the volume of soil  space between a permanent tunnel lining and the surround-
displaced by the sampling spoon (tube), calculated as fol- ing formation.

Discussion—This type of grouting is sometimes referred to as
blanket or consolidation grouting.

lows: i - DiscussioN—Same as crown grouting and backfill grouting.
A = 1(De — Di7D7] X 100 @) back-packing—any material (usually granular) that is used to
where: fill the empty space between the lagging and the rock
D. = maximum external diameter of the sampling surface. (ISRM)
spoon, and baffle—a pier, weir, sill, fence, wall, or mound built on the bed
D, = minimum internal diameter of the sampling spoon  of a stream to parry, deflect, check, or regulate the flow or to
at the cutting edge. float on the surface to dampen the wave action.
armor—the artificial surfacing of bed, banks, shore, or em-bailer—a hollow tubular receptacle used to facilitate with-
bankment to resist erosion or scour. drawal of fluid from a well or borehole. D 5092

armor stone—(generally one ton to three tons in weight) stoneballast—materials used to provide stability to a buoyant object
resulting from blasting, cutting, or by other methods to (such as casing within a borehole filled with water).

obtain rock heavy enough to require handling two individual D 5092
pieces by mechanical means. barometric efficiency—the ratio of the change in depth to
articulating concrete block (ACB) revetment system—a water in a well to the inverse of water-level change in

matrix of interconnected concrete block units sufficient for barometric pressure, expressed in length of water4043
erosion protection. Units are typically connected by geometbase—in grouting main component in a grout system.
ric interlock and/or cables or geogrids, and typically includebase course (base}-a layer of specified or selected material of
a geotextile underlay for subsoil retention. planned thickness constructed on the subgrade or subbase for
ash content—the percentage by dry weight of material remain- the purpose of serving one or more functions such as
ing after an oven dry organic soil or peat is burned by a distributing load, providing drainage, minimizing frost ac-
prescribed method. tion, etc.
assessment monitoring—an investigative monitoring pro- base exchange-the physicochemical process whereby one
gram that is initiated after the presence of a contaminant in species of ions adsorbed on soil particles is replaced by
ground water has been detected. The objective of this another species.
program is to determine the concentration of constituentdatch—in grouting quantity of grout mixed at one time.
that have contaminated the ground water and to quantify thbatch method—in grouting a quantity of grout materials are
rate and extent of migration of these constituent3.5092 mixed or catalyzed at one time prior to injection.
ASTM cement types—Portland cements meeting the require- batch mixer—in grouting a machine that mixes batches of
ments of Specifications C 150. Cement types have slightly grout, in contrast to a continuous mixer.
different formulations that result in various characteristicsbearing capacity—seeultimate bearing capacity.
which address different construction conditions and differenbearing capacity (of a pile), Q,, P, (F)—the load per pile
physical and chemical environments. They are as follows: required to produce a condition of failure.
Type | (Portland)—a general-purpose construction cementbedding—applies to rocks resulting from consolidation of
with no special properties. D 5092 sediments and exhibiting surfaces of separation (bedding
Type Il (Portland) —a construction cement that is moder-  planes) between layers of the same or different materials,
ately resistant to sulfates and generates a lower head of that is, shale, siltstone, sandstone, limestone, etc. (ISRM)
hydration at a slower rate than Type | D 5092 bedding—collective term signifying the existence of layers of
Type Il (Portland: high early strength) —a construction beds. Planes or other surfaces dividing sedimentary rocks of
cement that produces a high early strength. This cement the same or different lithology.
reduces the curing time required when used in cold environbedrock—the more or less continuous body of rock which
ments, and produces a higher head of hydration than Type I. underlies the overburden soils. (ISRM)
D 5092 bedrock (ledge}—rock of relatively great thickness and extent
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in its native location. collective expression for all forces such as adhesion, friction,
bench—(1) the unexcavated rock having a nearly horizontal and longitudinal shear.
surface which remains after a top heading has been exc&#orehole—a hole of circular cross-section made in soil or rock.
vated, or ) step in a slope; formed by a horizontal surface
and a surface inclined at a steeper angle than that of the
entire slope. (ISRM)
bending—process of deformation normal to the axis of anborehole log—the record of geologic units penetrated, drilling
elongated structural member when a moment is applied progress, depth, water level, sample recovery, volumes and
normal to its long axis. (ISRM) types of materials used, and other significant facts regarding
bentonitic clay—a clay with a high content of the mineral  the drilling of an exploratory borehole or well. D 5092
montmorillonite, usually characterized by high swelling onborehole television log—a borehole or well video record
wetting. produced by lowering a television camera into the borehole
berm—a shelf that breaks the continuity of a slope. or well. This record is useful in visually observing downhole
biaxial compression—compression caused by the application conditions such as collapsed casing or a blocked screen.
of normal stresses in two perpendicular directions. (ISRM)bottom charge—concentrated explosive charge at the bottom
biaxial state of stress—state of stress in which one of the three  of a blast hole. (ISRM)
principal stresses is zero. (ISRM) boulder clay—a geological term used to designate glacial drift
binder (soil binder)—portion of soil passing No. 40 (425-um) that has not been subjected to the sorting action of water and
U.S. standard sieve, therefore contains particles from boulders to clay sizes.
binder—anything that causes cohesion in loosely assemblefoulders—a rock fragment, usually rounded by weathering or
substances, such as clay or cement. abrasion, with an average dimension of 12 in. (305 mm) or
bit—any device that may be attached to or is an integral part more.
of a drill string and is used as a cutting tool to bore into orbreakwater stone—(generally three tons to twenty tons in
penetrate rock or other materials. weight) stone resulting from blasting, cutting, or other
blaine fineness—the fineness of powdered materials, such as means to obtain rock heavy enough to require handling
cement and pozzolans, expressed as surface area usually irindividual pieces by mechanical means.

Discussion—normally, a borehole is advanced using an auger, a drill,
or casing with or without drilling fluid. D 4750

square centimetres per gram. bridge—an obstruction within the annulus which may prevent
blanket grouting—a method in which relatively closely  circulation or proper emplacement of annular materials.

spaced shallow holes are drilled and grouted on a grid D 5092

pattern over an area, for the purpose of making the uppesubbling pressure—the applied air pressure at which water

portions of the bedrock stronger and less pervious. menisci of the porous segment of a suction sampler break
blastibility —index value of the resistance of a rock formation down, and air exists. D 4696

to blasting. (ISRM) buckling—a bulge, bend, bow, kink, or wavy condition
blasting cap (detonator, initiator)—a small tube containinga  produced in sheets, plates, columns, or beams by compres-

flashing mixture for firing explosives. (ISRM) sive stresses.

bleeding—in grouting, the autogeneous flow of mixing water bulb of pressure-seepressure bulb
within, or its emergence from, newly placed grout caused byulk density, p —the mass of a quantity of a bulk solid divided

the settlement of the solid materials within the mass. by its total volume.
bleeding rate—in grouting, the rate at which water is released bulk solid —an assembly of solid particles handled in suffi-
from grout by bleeding. cient quantities that its characteristics can be described by

blocking—wood blocks placed between the excavated surface the properties of the mass of particles rather than the
of a tunnel or shaft and the main bracing system. (ISRM) characteristics of each individual particle. May also be
blow-in—the inflow of ground water and unconsolidated referred to as granular material, particulate solid or powder.
material into a borehole or casing caused by differential Examples are sugar, flour, ore, and coal.
hydraulic heads; that is, caused by the presence of a greatieulkhead—a steep or vertical structure supporting natural or
hydraulic head outside of a borehole/casing than inside. artificial embankment.
D 5092  bulking—the increase in volume of a material due to manipu-
blowout—a sudden or violent uncontrolled escape of fluids or lation. Rock bulks upon being excavated; damp sand bulks if
gas, or both, from a borehole. D 5299 loosely deposited, as by dumping, because the apparent
body force—a force such as gravity whose effect is distributed cohesion prevents movement of the soil particles to form a
throughout a material body by direct action on each elemen- reduced volume.
tary part of the body independent of the others. (ISRM) bunker — synonym forbin, but sometimes understood as
bog—a peat covered area with a high water table and a surface being a bin without any or only a samll vertical part at the
dominated by a carpet of mosses, chiefly sphagnum. It is top of the hopper.
generally nutrient poor and acidic. It may be treed orbuoyant unit weight(submerged unit weigpt-see unit
treeless. weight.
bond strength—in grouting resistance to separation of set burden—in an explosive blastingthe distance between the
grout from other materials with which it is in contact; a charge and the free face of the material to be blasted.
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burden—distance between charge and free surface in directionation exchange-seebase exchange
of throw. (ISRM) cation exchange capacity (CEG)}-the total capacity of a
""C” Horizon—seehorizon. porous system to absorb cations from a solutiorD 4696
California bearing ratio, CBR(D)—the ratio of: (L) the force  caving; sloughing—the inflow of unconsolidated material into
per unit area required to penetrate a soil mass with a a borehole which occurs when the borehole walls lose their
3-in4(19-cmy circular piston (approximately 2-in. (51-mm)  cohesive strength. D 5092
diameter) at the rate of 0.05 in. (1.3 mm)/min, ®) that  cavity—a natural underground opening that may be small or
required for corresponding penetration of a standard mate- |arge.

rial. The ratio is usually determined at 0.1-in. (2.5-mm) cavity—underground opening created by a fully contained
penetration, although other penetrations are sometimes used.explosive. (ISRM)
Original California procedures required determination of thecement, API, Class A—a cement intended for use from the
ratio at 0.1-in. intervals to 0.5 in. (12.7 mm). Corps of gyrface to a depth of 6000 ft (1828 m). This cement is similar
Engineers’ procedures require determination of the ratio at g ASTM Type | cement. D 5299
0.1in. and 0.2 in. (5.1 mm). Where the ratio at 0.2 in. iScement, API, Class B—a cement intended for use from the
consistently higher than at 0.1 in., the ratio at 0.2 in. is used. g face to a depth of 6000 ft (1828 m) when conditions
caliper log—a geophysical borehole log that shows to scale the require moderate- to high-sulfate resistance. This cement is

variations with depth in the mean diameter of a cased or gimilar to ASTM Type Il cement. D 529
uncased borehole. _ D 5299 cement, API, Class G—this cement is intended for use from
camouflet—the underground cavity created by a fully con-  the surface to a depth of 6000 ft (1828 m) when conditions
tained explosive. (ISRM) _ require high early strength. This cement is similar to ASTM
capillary action (capillarity) —the rise or movement of water  Type |1l cement. Also available as a high sulfate resistant
in the interstices of a soil or rock due to capillary forces. type. D 5299
capillary flow—seecapillary action. cement, API, Class G—this cement is intended for use from

capillary fringe—the basal region of the vadose zone com- the surface to a depth of 8000 ft (2438 m). It can be used
prising sediments that are saturated, or nearly saturated, nearnyith accelerators or retarders to cover a wide range of well
the water table, gradually decreasing in water content with depths and temperatures. No additions other than calcium

increasing elevation above the water table. D 5314 sulfate or water, or both, can be intergound or blended with
capillary fringe zone—the zone above the free water elevation  the clinker during manufacture of the cement. Also available
in which water is held by capillary action. as several sulfate-resistant types. D 5299
capillary head, h (L)—the potential, expressed in head of cement, API, Class H—this cement is intended for use from
water, that causes the water to flow by capillary action.  the surface to a depth of 8000 ft (2438 m). It can be used
capillary migration—seecapillary action. with accelerators or retarders to cover a wide range of well
capillary rise (height of capillary rise), h; (L)—the height depths and temperatures. No additions other than calcium
above a free water elevation to which water will rise by sulfate or water, or both, can be interground or blended with
capillary action. the clinker during manufacture of the cement. Also available
capillary water—water subject to the influence of capillary as a sulfate-resistant type. D 5299
action. cement, API, Class 3—this cement is intended for use from

cascading water—perched ground water that enters a well depths of 12 000 to 16 000 ft (3658 to 4877 m) under
casing via cracks or uncovered perforations, trickling, or conditions of extremely high temperatures and pressures. It
pouring down the inside of the casing. D 5696, D 4700 can be used with accelerators and retarders to cover a range

casing—pipe, finished in sections with either threaded connec- of well depths and temperatures. No additions of retarders
tions or bevelled edges to be field welded which is installed other than calcium sulfate, or water, or both, can be
temporarily or permanently to counteract caving, to advance interground or blended with the clinker during manufacture
the borehole, or to isolate the zone being monitored, or of the cement. D 5299
combination thereof. D 5092 cement bond (sonic) log—a borehole geophysical log that can

casing, protective—a section of larger diameter pipe that is be used to determine the effectiveness of a cement seal of the
emplaced over the upper end of a smaller diameter monitor- annular space of a well. D 5299
ing well riser or casing to provide structural protection to thecement factor—quantity of cement contained in a unit volume
well and restrict unauthorized access into the wBII5092 of concrete or grout, expressed as weight, or volume (specify

casing, surface—pipe used to stabilize a borehole near the which).
surface during the drilling of a borehole that may be left incement grout—a grout in which the primary cementing agent
place or removed once drilling is completed. D 5092 is Portland cement.

catalyst—a material that causes chemical reactions to begincement; Portland cement—commonly known as Portland

catalyst system—those materials that, in combination, cause cement. A mixture that consists of a calcareous argillaceous,
chemical reactions to begin; catalyst systems normally or other silica-, alumina,- and iron-oxide bearing materials

consist of an initiator (catalyst) and an activator. that is manufactured and formulated to produce various
cation—an ion that moves, or would move toward a cathode; types which are defined in Specification C 150. Portland
thus nearly always synonymous with positive ion. cement is also considered a hydraulic cement because it must
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be mixed with water to form a cement-water paste that has parallel planes, which may be highly inclined to the bedding.
the ability to harden and develop strength even if cured Itis a secondary structure and is ordinarily accompanied by
under water (seASTM cement typeg. D 5092 at least some recrystallization of the rock. (ISRM)
cementitious factor—quantity of cement and other cementi- cleavage planes-the parallel surfaces along which a rock or
tious materials contained in a unit volume of concrete or mineral cleaves or separates; the planes of least cohesion,

grout, expressed as weight or volume (specify which). usually parallel to a certain face of the mineral or crystal.
centralizer—a device that assists in the centering of a casingleft water—water that exists in or circulates along the
or riser within a borehole or another casing. D 5092 geological discontinuities in a rock mass.
centrifuge moisture equivalentseemoisture equivalent closure—the opening is reduced in dimension to the extent that

chamber—a large room excavated underground, for example, it cannot be used for its intended purpose. (ISRM)
for a powerhouse, pump station, or for storage. (ISRM)  closure—in grouting closure refers to achieving the desired
chamber blasting (coyotehole blasting}-a method of quarry ~ reduction in grout take by splitting the hole spacing. If
blasting in which large explosive charges are confined in closure is being achieved, there will be a progressive
small tunnel chambers inside the quarry face. (ISRM) decrease in grout take as primary, secondary, tertiary, and
channeling—the process of forming a vertical cavity resulting ~quanternary holes are grouted.
from a faulty cement job in the annular space. D 5299  cobble (cobblestone)-a rock fragment, usually rounded or
chemical grout—any grouting material characterized by being Semirounded, with an average dimension between 3 and 12
a true solution; no particles in suspension. See pisticu- in. (75 and 305 mm).
late grout. coefficient of absolute viscosiyseecoefficient of viscosity
chemical grout systera—any mixture of materials used for coefficient of active earth pressureseecoefficient of earth
grouting purposes in which all elements of the system are Pressure
true solutions (no particles in suspension). coefficient of compressibility (coefficient of compression)y,,

. . 2--1 H H
chip—crushed angular rock fragment of a size smaller than a (L“F “)—the secantslope, for a given pressure increment, of
few centimetres. (ISRM) the pressure-void ratio curve. Where a stress-strain curve is

chisel—the steel cutting tool used in percussion drilling. USe€d, the slope of this curve is equaldg(l +€). ~
(ISRM) coefficient of consolidation,c, (L“T~")—a coefficient utilized
in the theory of consolidation, containing the physical

circuit grouting —a grouting method by which grout is circu- . e
g constants of a soil affecting its rate of volume change.

lated through a pipe extending to the bottom of the hole an
back up the hole via the annular space outside the pipe. Then ¢, = k(1 + &)y, 2
the excess grout is diverted back over a screen to the agitator
tank by means of a packing gland at the top of the hole. TheWherf’: fici f bility. LT

method is used where holes tend to cave and sloughini ; Sg% f;ﬁgtoD permeability, LT

_ mate_nal might _other\lee clpg openings _to be grouted._ «, = coefficient of compressibility, ¥, and

C|r_culat|0_n—appl|es to the fluid rotary (_jrlllmg method; drill- v, = unit weight of water, FL2

ing fluid movement from the mud pit, through the pump,

hose and SwiveL drill pipe’ annular space in the hole and DISCUSS'ION'—ln the Iiteraturg publlshed prio_r to 1935, the Coefﬁcient

returning to the mud pit. D 5092 of consolidation, usually designatedwas defined by the equation:
ciromg accelerator—a material added to cement to decrease c=klayy, (1+ e ©)

the time for curing. Examples are sodium chloride, calcium This original definition of the coefficient of consolidation may be

sulfate (gypsum), and aluminum powder. D 5299 found i_n some more recent papers and care should be taken to avoid
clay (clay soil)—fine-grained soil o the fine-grained portion of ~ c°nfusion

soil that can be made to exhibit plasticity (putty-like prop- coefficient of earth pressure K (D)—the principal stress ratio

erties) within a range of water contents, and that exhibits at a point in a soil mass.

considerable strength when air-dry. The term has been used coefficient of earth pressure, active, KD)—the minimum

to designate the percentage finer than 0.002 mm (0.005 mm ratio of : (1) the minor principal stress, t2) the major

in some cases), but it is strongly recommended that this principal stress. This is applicable where the soil has yielded

usage be discontinued, since there is ample evidence from ansufﬁcienﬂy to de\/e|0p a lower ||m|t|ng value of the minor

engineering standpoint that the properties described in the principal stress.

above definition are many times more important. coefficient of earth pressure, at rest, kD)—the ratio of: ()
clay size—that portion of the soil finer than 0.002 mm (0.005  the minor principal stress, t®) the major principal stress.

mm in some cases) (see alslay). This is applicable where the soil mass is in its natural state
clay soil—seeclay. without having been permitted to yield or without having
cleavage—in crystallography the splitting, or tendency to been compressed.

split, along planes determined by the crystal structime. coefficient of earth pressure, passive, (©)—the maximum

petrology a tendency to cleave or split along definite, ratio of: (1) the major principal stress, t@) the minor

parallel, closely spaced planes. It is a secondary structure, principal stress. This is applicable where the soil has been

commonly confined to bedded rocks. compressed sufficiently to develop an upper limiting value of
cleavage—the tendency to cleave or split along definite the major principal stress.
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coefficient of friction (coefficient of friction between solid strength when air-dried and that has significant cohesion
bodies), f (D)—the ratio between the maximum value of when submerged.
shear stress that resists slippage between two solid bodiesllar—in grouting, the surface opening of a borehole.
with respect to each other, and the normal stress across tlelloidal grout—in grouting a grout in which the dispersed

contact surfaces. The tangent of the angle of frictiohss solid particles remain in suspension (colloids).

coefficient of friction, f—a constant proportionality factor, colloidal mixer—in grouting a mixer designed to produce
W, relating normal stress and the corresponding critical colloidal grout.
shear stress at which sliding starts between two surfaces: colloidal particles—particles that are so small that the surface
T=po. (ISRM) activity has an appreciable influence on the properties of the

coefficient of internal friction, p (D)—the tangent of the angle  aggregate.
of internal friction (angle of shear resistance) (§&ernal ~ communication—in grouting subsurface movement of grout
friction ). from an injection hole to another hole or opening.
coefficient of permeability (permeability), k (LT ~")—the rate  compaction—the densification of a soil by means of mechani-
of discharge of water under laminar flow conditions through cal manipulation.
a unit cross-sectional area of a porous medium under a unompaction curve (Proctor curve) (moisture-density
hydraulic gradient and standard temperature conditions (usu- curve)—the curve showing the relationship between the dry

ally 20°C). unit weight (density) and the water content of a soil for a
coefficient of shear resistaneesee coefficient of internal given compactive effort.
friction, u (D). compaction test (moisture-density testy-a laboratory com-

coefficient of subgrade reaction (modulus of subgrade pacting procedure whereby a soil at a known water content
reaction), k, k; (FL™)—ratio of: (1) load per unit area of is placed in a specified manner into a mold of given
horizontal surface of a mass of soil, t8) (corresponding dimensions, subjected to a compactive effort of controlled
settlement of the surface. It is determined as the slope of the magnitude, and the resulting unit weight determined. The
secant, drawn between the point corresponding to zero procedure is repeated for various water contents sufficient to
settlement and the point of 0.05-in. (1.3-mm) settlement, of establish a relation between water content and unit weight.
a load-settlement curve obtained from a plate load test on @aompressibility—property of a soil or rock pertaining to its
soil using a 30-in. (762-mm) or greater diameter loading susceptibility to decrease in volume when subjected to load.
plate. It is used in the design of concrete pavements by theompression curve-seepressure-void ratio curve
Westergaard method. compression indexC. (D)—the slope of the linear portion of

coefficient of transmissibility—the rate of flow of water in the pressure-void ratio curve on a semi-log plot.
gallons per day through a vertical strip of the aquifer 1 ft (0.3compression wave (irrotational}—wave in which element of
m) wide, under a unit hydraulic gradient. medium changes volume without rotation.

coefficient of uniformity, C, (D)—the ratio Dgy/D;,, Where  compressive strength (unconfined or uniaxial compressive
Deo is the particle diameter corresponding to 60 % finer on  strength), p., q,, C, (FL ~?)—the load per unit area at which

the cumulative particle-size distribution curve, dhgis the an unconfined cylindrical specimen of soil or rock will fail in
particle diameter corresponding to 10 % finer on the cumu- a simple compression test. Commonly the failure load is the
lative particle-size distribution curve. maximum that the specimen can withstand in the test.

coefficient of viscosity (coefficient of absolute viscosity)y  compressive stress-normal stress tending to shorten the body
(FTL™®—the shearing force per unit area required to main- in the direction in which it acts. (ISRM)
tain a unit difference in velocity between two parallel layersconcentration factor, n (D)—a parameter used in modifying
of a fluid a unit distance apart. the Boussinesq equations to describe various distributions of
coefficient of volume compressibility (modulus of volume vertical stress.
change),m, (L°F")—the compression of a soil layer per conceptual model—a simplified representation of the hydro-
unit of original thickness due to a given unit increase in geologic setting and the response of the flow system to

pressure. It is numerically equal to the coefficient of com- stress. D 4043
pressibility divided by one plus the original void ratio, or conductance (specific}-a measure of the ability of the water
a/(l+e). to conduct an electric current at 77°F (25°C). It is related to

cohesior—shear resistance at zero normal stress (an equivalent the total concentration of ionizable solids in the water. It is
term in rock mechanics is intrinsic shear strength). (ISRM) inversely proportional to electrical resistance. D 5092
cohesion,c (FL ~?)—the portion of the shear strength of a soil cone of impressionn—a rise of the potentiometric surface in

indicated by the term, in Coulomb’s equatiors = ¢ + p tan the approximate shape of a cone that develops around an
¢. Seeintrinsic shear strength. injection well.
apparent cohesiea-cohesion in granular soils due to confining bed—a hydrogeologic unit of less permeable mate-
capillary forces. rial bounding one or more aquifers. D 4043, D 4050,
cohesionless seit-a soil that when unconfined has little or no D 4104, D 4105, D 4106, D 5269
strength when air-dried and that has little or no cohesiortonfining unit—a term that is synonymous with “aquiclude,”
when submerged. “aquitard,” and “aquifuge”: defined as a body of relatively

cohesive soi-a soil that when unconfined has considerable low permeable material stratigraphically adjacent to one or
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more aquifers. D 5092 consolidation-time curve (time curve) (consolidation curve)
conjugate joints (faults}—two sets of joints (faults) that (theoretical time curve)—a curve that shows the relation
formed under the same stress conditions (usually shear between: {) the degree of consolidation, ar®) the elapsed
pairs). (ISRM) time after the application of a given increment of load.
connate water,n—water entrapped in the voids of a sedimen-constant-head boundary—the conceptual representation of a
tary or extrusive igneous rock at the time of its deposition or natural feature such as a lake or river that effectively fully

emplacement. penetrates the aquifer and prevents water-level change in the
consistency—the relative ease with which a soil can be aquifer at that location. D 5270
deformed. constitutive equation—force deformation function for a par-

consistency—in grouting, the relative mobility or ability of ticular material. (ISRM)
freshly mixed mortar or grout to flow; the usual measure-contact grouting—seebackpack grouting.
ments are slump for stiff mixtures and flow for more fluid contact pressure,p (FL "?)—the unit of pressure that acts at

grouts. the surface of contact between a structure and the underlying
consistency indexseerelative consistency soil or rock mass.
consolidated-drained test (slow tesg-a soil test in which  contaminant—an undesirable substance not normally present
essentially complete consolidation under the confining pres- in water or soil. D 5092

sure is followed by additional axial (or shearing) stresscontinuous mixer—a mixer into which the ingredients of the
applied in such a manner that even a fully saturated soil of mixture are fed without stopping, and from which the mixed
low permeability can adapt itself completely (fully consoli-  product is discharged in a continuous stream.

date) to the changes in stress due to the additional axial ({ontraction—linear strain associated with a decrease in

sheqring) stress. . . length. (ISRM)
consolidated-undrained test (consolidated quick test-a  control rinse water—water used for equipment washing and
soil test in which essentially complete consolidation under rinsing having a known chemistry. D 5088

the vertical load (in a direct shear test) or under the confining.yntrol well—well by which the aquifer is stressed, for
pressure (in a triaxial test) is followed by a shear at constant example, by pumping, injection, or change of head.
water content. - , D 4043, D 4044, D 4104, D 4105, D 5269

consolidation—the gradual reduction in volume of a soil mass ., yygjled blasting—includes all forms of blasting designed
Fe.s.“'“”g from an INCcrease in Compressive stress ) to preserve the integrity of the remaining rocks, that is,
initial consolidation (initial compressior)}-a comparatively smooth blasting or pre-splitting. (ISRM)

sudden redyct!on in volume O.f a soil mass undz_ar an appl'fagontrolled—strain test—a test in which the load is so applied
load due principally to expulsion and compression of gas in that a controlled rate of strain results

thriemsorn v0|r(ils ﬁ:je(iiec:]lngrganrqlrr:ary t;(])n;solloila::on.rim v tim controlled-stress test—a test in which the stress to which a
primary consolidation (primary compression) (primary time specimen is subjected is applied at a controlled rate.

effecty—the reduction in volume of a soil mass caused by theconvergence—generally refers to a shortening of the distance

application of a ;ustained load to the mass_and due princi- between the floor and roof of an opening, for example, in the
pally to a squeezing QUt of water from the void spaces of the_ bedded sedimentary rocks of the coal measures where the
mass and accompanied by a transfer of the load from the soill roof sags and the floor heaves. Can also apply to the

water to the soil S.Ol'd.s' . convergence of the walls toward each other. (ISRM)
secondary consolidation (secondary compression) (second-

ary time effect—the reduction in volume of a soil mass core—a cylindrical s_ample of harden_ed grout, concrete, rock,

caused by the application of a sustained load to the mass andS;”?rOUted deposits, usually obtained by means of a core

due principally to the adjustment of the internal structure of d illina: di d drili tarv drilling techni

the soil mass after most of the load has been transferred froffC'¢ A'MNg; diamond driliing —a rotary drifling technique,
using diamonds in the cutting bit, that cuts out cylindrical

the soil water to the soil solids. rock samples. (ISRM)

consolidation curve-seeconsolidation time curve. ;
core recovery—ratio of the length of core recovered to the

consolidation grouting—injection of a fluid grout, usually lenath of hole drilled I d ¢
sand and Portland cement, into a compressible soil mass in ength ot hole drifled, usually expressed as a percentage.

order to displace it and form a lenticular grout structure forc@Ver—the perpendicular distance from any point in the roof
support. of an underground opening to the ground surface. (ISRM)

cover—in grouting the thickness of rock and soil material
Duscussqu—ln rock, grouting i_s_performed for the purpose c_)f_ overlying the stage of the hole being grouted.
f,t;ﬁggtzesn;:?;ehgfrgg;g;j; by filling open fractures and thus elimic a0 3 small fracture, that is, small with respect to the scale
9 ' of the feature in which it occurs. (ISRM)
consolidation ratio, U, (D)—the ratio of: () the amount of crater—excavation (generally of conical shape) generated by
consolidation at a given distance from a drainage surface and an explosive charge. (ISRM)
at a given time, to 4) the total amount of consolidation creep—slow movement of rock debris or soil usually imper-
obtainable at that point under a given stress increment. ceptible except to observations of long duration. Time-
consolidation test—a test in which the specimen is laterally dependent strain or deformation, for example, continuing
confined in a ring and is compressed between porous plates. strain with sustained stress.
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critical circle (critical surface) —the sliding surface assumed decommissioning (closure}-the engineered closure of a well,
in a theoretical analysis of a soil mass for which the factor of borehole, or other subsurface monitoring device sealed with

safety is a minimum. plugging materials. Decommissioning also includes the
critical damping—the minimum viscous damping that will  planning and documenting of all associated activities. A

allow a displaced system to return to its initial position synonym is abandonment. D 5299

without oscillation. decompositiop-for peats and organic soilseehumification.

critical density—the unit weight of a saturated granular decontamination—the process of removing undesirable
material below which it will lose strength and above which physical or chemical constituents, or both, from equipment
it will gain strength when subjected to rapid deformation. to reduce the potential for cross-contamination. D 5299
The critical density of a given material is dependent on many The process of removing or reducing to a known level

factors. undesirable physical or chemical constituents, or both, from
critical frequency, f.—frequency at which maximum or mini-  a sampling apparatus to maximize the representativeness of
mum amplitudes of excited waves occur. physical or chemical analysis proposed for a given sample.
critical height, H. (L)—the maximum height at which a D 5088
vertical or sloped bank of soil or rock will stand unsupporteddecoupling—the ratio of the radius of the blasthole to the
under a given set of conditions. radius of the charge. In general, a reducing of the strain wave
critical hydraulic gradient—seehydraulic gradient. amplitude by increasing the spacing between charge and

critical slope—the maximum angle with the horizontal at blasthole wall. (ISRM)
which a sloped bank of soil or rock of given height will stand deflocculating agent (deflocculant) (dispersing agentran

unsupported. agent that prevents fine soil particles in suspension from
critical surface—seecritical circle. coalescing to form flocs.
critical void ratio—seevoid ratio. deformability —in grouting a measure of the elasticity of the

crown—also roof or back, that is, the highest point of the cross grout to distort in the interstitial spaces as the sediments

sectionIn tunnel linings the term is used to designate either move.

the arched roof above spring lines or all of the lining exceptdeformation—change in shape or size.

the floor or invert. (ISRM) deformation—a change in the shape or size of a solid body.
cryology—the study of the properties of snow, ice, and frozen (ISRM)

ground. deformation resolution (deformation sensitivity), Ry (L)—
cure—in grouting the change in properties of a grout with  ratio of the smallest subdivision of the indicating scale of a

time. deformation-measuring device to the sensitivity of the de-
cure time—in grouting the interval between combining all  Vice.

grout ingredients or the formation of a gel and substantiadegree-days—the difference between the average temperature

development of its potential properties. each day and 32°F (0°C). In common usage degree-days are
curing retarder—a material added to cement to increase the positive for daily average temperatures above 32°F and

time for curing. Sodium chloride in high concentrations is an negative for those below 32°F (s&eezing index).

example. D 5299 degree of consolidation (percent consolidation)}) (D)—the
curtain grouting—injection of grout into a sub-surface for-  ratio, expressed as a percentage, dff the amount of

mation in such a way as to create a barrier of grouted consolidation at a given time within a soil mass, & the

material transverse to the direction of the anticipated water total amount of consolidation obtainable under a given stress

flow. condition.
cuttings—small-sized rock fragments produced by a rock drill. degrees-of-freedora-the minimum number of independent
(ISRM) coordinates required in a mechanical system to define

d-10—the diameter of a soil particle (preferably in millimetres) completely the positions of all parts of the system at any
at which 10 % by weight (dry) of the particles of a particular ~instant of time. In general, it is equal to the number of
sample are finer. Synonymous with the effective size or independent displacements that are possible.
effective grain size. D 5092 degree of saturation-seepercent saturation.

d-60—the diameter of a soil particle (preferably in millimetres) degree of saturation—the extent or degree to which the voids
at which 60 % by weight (dry) of the particles of a particular in rock contain fluid (water, gas, or oil). Usually expressed in
sample are finer. D 5092 percent related to total void or pore space. (ISRM)

damping—reduction in the amplitude of vibration of a body or degree of sensitivitgsensitivity ratig—seeremolding index.
system due to dissipation of energy internally or by radia-delay—time interval (fraction of a second) between detonation
tion. (ISRM) of explosive charges. (ISRM)

damping ratio—for a system with viscous damping, the ratio density—the mass per unip (ML™3) kg/m?®.
of actual damping coefficient to the critical damping coeffi-  density of dry soil or rockpy (ML ~3) kg/m°—the mass of
cient. solid particles per the total volume of soil or rock.

decay time—the interval of time required for a pulse to decay density of saturated soil or rock,, (ML) kg/m*—the
from its maximum value to some specified fraction of that total mass per total volume of completely saturated soil or
value. (ISRM) rock.
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density of soil or rock (bulk densityp, (ML) kg/m*—the  drainage curtain—in grouting a row of open holes drilled
total mass (solids plus water) per total volume. parallel to and downstream from the grout curtain of a dam
density of solid particlesp(ML~3) kg/m*—the mass per for the purpose of reducing uplift pressures.

volume of solid particles. S . i i
density of submerged soil or rock,; (ML_S) kg/m3—the tha?z?iis]zogr;aestjt:t;n?rd|nar|Iy approximately one-third to one-half
difference between the density of saturated soil or rock, and

the density of water. drainage gallery—in grouting an opening or passageway

density of waterp, (ML ~%) kg/m°—the mass per volume of ~ from which grout holes or drainage curtain holes, or both,
water. are drilled. See alsgrout gallery.

detection monitoring_a program of monitoring for the ex- drawdown (L)—Vertical distance the free water elevation is

press purpose of determining whether or not there has beenlOWErEd or the pressure head is reduced due to the removal
a contaminant release to ground water. D 5092 of free water. . _ _ D 653
detonation—an extremely rapid and violent chemical reaction drill —a machine or piece of equipment designed to penetrate
causing the production of a large volume of gas. (ISRM)  €arth or rock formations, or both. . _
deviator stress A, o (FL™2—the difference between the major drill cuttings —fragments or particles of soil or rock, with or
and minor principal stresses in a triaxial test. without free water, created by the drilling process.
deviator of stress (strainy—the stress (strain) tensor obtained drilling fluid —a fluid (liquid or gas) that may be used in
by subtracting the mean of the normal stress (strain) com- drilling operations in remove cuttings from the borehole, to
ponents of a stress (strain) tensor from each normal stress clean and cool the drill bit, and to maintain the integrity of

(strain) component. (ISRM) the borehole during drilling. D 5092
differential settlement—settlement that varies in rate or drillability —index value of the resistance of a rock to drilling.
amount, or both, from place to place across a structure. (ISRM)

drill carriage; jumbo —a movable platform, stage, or frame
that incorporates several rock drills and usually travels on

t the tunnel track; used for heavy drilling work in large
tunnels. (ISRM)

dilatancy—property of volume increase under loading.
(ISRM)
dilatancy—the expansion of cohesionless soils when subjec

to shearing deformation. arill h b ition. depth. and le of th
direct shear test—a shear test in which soil or rock under an 9"INg pattern —the number, position, depth, and angle of the

applied normal load is stressed to failure by moving one blastholes forming the complete round in the face of a tunnel

section of the sample or sample container (shear b0x2j or smkmg pit. (IS.RM) . .

relative to the other section rill mud —in grouting, a dense fluid or slurry used in rotary
discharge velocity,v, q (LT “%)—rate of discharge of water d.””'rigi. to pred\{ent tcavmg of ti'he bore h?le vvtﬁllsb'?s ‘3

through a porous medium per unit of total area perpendicular circuiation medium fo carry cutiings away irom the it an

to the direction of flow. out of the hole, and to seal fractu_res or perm_eable forma-
discontinuity surface—any surface across which some prop- tions, or both, preventing loss of circulation fluid.

erty of a rock mass is discontinuous. This includes fracture  Discussion—The most common drill mud is a water-bentonite

surfaces, weakness planes, and bedding planes, but the termnixture, howeyer, many other materi_als may be added or substituted to

should not be restricted only to mechanical continuity. increase density or decrease viscosity.

.(|SRM) ) . " . dry pack—a cement-sand mix with minimal water content
dispersing agent—in grouting an addition or admixture that  ;sed to fill small openings or repair imperfections in
promotes dispersion of particulate grout ingredients by cqoncrete.

_reduction of interparticle attraction. dry unit weight(dry density—seeunit weight.
dispersing agert-seedeflocculating agent . ductility —condition in which material can sustain permanent
dispersion—the phenomenon of varying speed of transmission - deformation without losing its ability to resist load. (ISRM)
of waves, depending on their frequency. (ISRM) dye tracer—in grouting, an additive whose primary purpose is
displacemeni—a change in position of a material point. “tg change the color of the grout or water.
(ISRM) earth—seesoil.
displacement grouting—injection of grout into a formation in  earth material—soil, bedrock, or fil. D 4750
such a manner as to move the formation; it may be controlle@arth pressure—the pressure or force exerted by soil on any
or uncontrolled. See alggenetration grouting. boundary.
distortion—a change in shape of a solid body. (ISRM) Symbol Unit
divergence loss—that part of transmitted energy lost due to Pressure p FL2
spreading of wave rays in accordance with the geometry ofrce P For FL™
the system. active earth pressure, P p,—the minimum value of earth
double amplitude—total or peak to peak excursion. pressure. This condition exists when a soil mass is permitted
drag bit—a noncoring or full-hole boring bit, which scrapesits to yield sufficiently to cause its internal shearing resistance
way through relatively soft strata. (ISRM) along a potential failure surface to be completely mobilized.
drain—a means for intercepting, conveying, and removing earth pressure at rest,JPp,—the value of the earth pressure
water. when the soil mass is in its natural state without having been

10
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permitted to yield or without having been compressed.  equivalent diameter (equivalent size)D (L)—the diameter
passive earth pressure ,F,—the maximum value of earth  of a hypothetical sphere composed of material having the
pressure. This condition exists when a soil mass is com- same specific gravity as that of the actual soil particle and of
pressed sufficiently to cause its internal shearing resistance such size that it will settle in a given liquid at the same
along a potential failure surface to be completely mobilized. terminal velocity as the actual soil particle.

effect diameter (effective size)D,,, D, (L)—particle diameter equivalent fluid—a hypothetical fluid having a unit weight

corresponding to 10 % finer on the grain-size curve. such that it will produce a pressure against a lateral support
effective drainage porosityseeeffective porosity. presumed to be equivalent to that produced by the actual
effective force,F (F)—the force transmitted through a soil or ~ soil. This simplified approach is valid only when deforma-

rock mass by intergranular pressures. tion conditions are such that the pressure increases linearly
effective porosity (effective drainage porosity)n, (D)—the with depth and the wall friction is neglected.

ratio of: (1) the volume of the voids of a soil or rock mass erosion control blanket, n—in bioengineeringa degradable
that can be drained by gravity, t8)(the total volume of the Rolled Erosion Control Product (RECP) manufactured from

mass. processed natural or synthetic fibers mechanically, structur-
effective pressure-seestress ally or chemically bound together to form a matrix sufficient
effective size—seeeffective diameter for erosion protection and to enhance the establishment of
effective stress-seestress vegetation.
effective unit weight-seeunit weight. excess hydrostatic pressureseehydrostatic pressure
efflux time—time required for all grout to flow from a flow €xchange capacity-the capacity to exchange ions as mea-

cone. sured by the quantity of exchangeable ions in a soil or rock.
elasticity—property of material that returns to its original form excitation (stimulus}—an external force (or other input)

or condition after the applied force is removed. (ISRM) applied to a system that causes the system to respond in
elastic limit—point on stress strain curve at which transition Some way.

from elastic to inelastic behavior takes place. (ISRM) exothermic—pertaining to a reaction that occurs with the

elastic state of equilibrium—state of stress within a soil mass ~ evolution of heat.
when the internal resistance of the mass is not fullyexpansive cemenrt-a cement that tends to increase in volume
mobilized. after it is mixed with water.

elastic strain energy—potential energy stored in a strained extender—an additive whose primary purpose is to increase
solid and equal to the work done in deforming the solid from total grout volume.
its unstrained state less any energy dissipated by inelastxtensior—linear strain associated with an increase in length.
deformation. (ISRM) (ISRM)

electric log—a record or log of a borehole obtained by external force—a force that acts across external surface
lowering electrodes into the hole and measuring any of the elements of a material body. (ISRM)
various electrical properties of the rock formations orextrados—the exterior curved surface of an arch, as opposed
materials traversed. to intrados, which is the interior curved surface of an arch.

electrokinetics—involves the application of an electric fieldto ~ (ISRM)
soil for the purpose of dewatering materials of very low fabric—for rock or soil the spatial configuration of all textural
permeability to enhance stability. The electric field produces and structural features as manifested by every recognizable
negative pore pressures near a grout pipe that facilitates material unit from crystal lattices to large scale features

grout injection. requiring field studies.

elevator—synonym for bin, commonly used in the grain fabric—the orientation in space of the elements composing the
industry. rock substance. (ISRM)

emplacement—the establishment of contaminant residence inface (heading}—the advanced end of a tunnel, drift, or
the vadose zone in a particular phase. D 5314 excavation at which work is progressing. (ISRM)

emulsifie—a substance that modifies the surface tension ofacing—the outer layer of revetment.
colloidal droplets, keeping them from coalescing, and keepfailure (in rocks)—exceeding the maximum strength of the
ing them suspended. rock or exceeding the stress or strain requirement of a
emulsion—a system containing dispersed colloidal droplets.  specific design. (ISRM)
endothermic—pertaining to a reaction that occurs with the failure (of a bulk solid)—plastic deformation of an overcon-
adsorption of heat. solidated bulk solid subject to shear, causing dilation and a
envelope grouting—grouting of rock surrounding a hydraulic ~ decrease in strength.
pressure tunnel for purpose of consolidation, and primarilyfailure by rupture—seeshear failure.

reduction of permeability. failure criterion —specification of the mechanical condition
epoxy—a multicomponent resin grout that usually provides under which solid materials fail by fracturing or by deform-
very high, tensile, compressive, and bond strengths. ing beyond some specified limit. This specification may be

equipotential line—a line connecting points of equal hydrau- in terms of the stresses, strains, rate-of-change of stresses,
lic head. A set of such lines provides a contour map of a rate-of-change of strains, or some combination of these
potentiometric surface. D 5270 guantities, in the materials.
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failure criterion —theoretically or empirically derived stress  cement paste to stiffen sufficiently to resist the penetration of
or strain relationship characterizing the occurrence of failure a weighted test needle.
in the rock. (ISRM) fineness—a measure of particle-size.

falloack—shrinkage, settlement, or loss of plugging materialfineness modulus—an empirical factor obtained by adding the
placed in a borehole or well. D 5299 total percentages of an aggregate sample retained on each of

false set—in grouting the rapid development of rigidity in a  a specified series of sieves, and dividing the sum by 100; in
freshly mixed grout without the evolution of much heat. the United States, the U.S. Standard sieve sizes are: No. 100

Discussion—Such rigidity can be dispelled and plasticity regained by (149 pm), No. 50 (297 um), No. 30 (590 pm), No. 16 (1,190

further mixing without the addition of water; premature stiffiening, ~Hm), No. 8 (2,380 um), and No. 4 (4,760 um) gnadn. (9.5

hesitation set, early stiffening, and rubber set are other much used terms mm), % in. (19 mm), %2 in. (38 mm), 3 in. (76 mm), and 6
referring to the same phenomenon. in. (150 mm).

fatigue—the process of progressive localized permanent Strucfjnes—portlor) of a soil finer than a No. 200 (75-um) U.S.
tural change occurring in a material subjected to conditions, §tandard SIeve. . .
that produce fluctuating stresses and strains at some point Bpite_element—one of the regular geometrical shapes into
points and that may culminate in cracks or complete fracture Which a figure is subdivided for the purpose of numerical
after a sufficient number of fluctuations. _stress analysis. (ISRM) _ 3
fatigue—decrease of strength by repetitive loading. (ISRM) fire clay—a silicious clay rich in hydrous aluminum silicates.
fatigue limit—point on stress-strain curve below which no D 5299
fatigue can be obtained regardless of number of loadindishing tool—in grouting a device used to retrieve drilling
cycles. (ISRM) equipment lost or dropped in the hole.
fault—a fracture or fracture zone along which there has beefissure—a gapped fracture. (ISRM)
displacement of the two sides relative to one another paralldlash set—in grouting, the rapid development of rigidity in a
to the fracture (this displacement may be a few centimetres freshly mixed grout, usually with the evolution of consider-
or many kilometres). (See algaint fault set andjoint fault able heat; this rigidity cannot be dispelled nor can the
system (ISRM) plasticity be regained by further mixing without addition of
fault breccia—the assemblage of broken rock fragments water; also referred to as quick set or grab set.
frequently found along faults. The fragments may vary infloc—loose, open-structured mass formed in a suspension by
size from inches to feet. (ISRM) the aggregation of minute particles.
fault gouge—a clay-like material occurring between the walls flocculation—the process of forming flocs.
of a fault as a result of the movement along the faultfiocculent structure-seesoil structure.
surfaces. (ISRM)
fiber—for peats and organic soils fragment or piece of plant
tissue that retains a recognizable cellular structure and i
large enough to be retained after wet sieving on a 100-mes
sieve (openings 0.15 mm).
fibric peat—peat in which the original plant fibers are slightly
decomposed (greater than 67 % fibers).
fibrous peat—seefibric peat.
field moisture equivalertseemoisture equivalent
fil—man-made deposits of natural soils or rock products an(a
waste materials.
ﬁ”}g?m sglfr?ae(:g!%/’ fg]ueltsr? 2ﬁgalot%§uEgg&%ﬁgﬁ;ﬁﬁﬁﬂgg_m./reheen content as ordi_nate on an arithmet_ic scale and the number of
filling material may be clay, gouge, various natural cement- blows as abscissa on a logarithmic S(_:ale' i
ing agents, or alteration products of the adjacent rock/OW function, FF—the plot of unconfined yield strength
(ISRM) versus major consolidation stress for one specified bulk
filter bedding stone—(generally 6-in. minus material) stone So"dj ) . ] )
placed under graded riprap stone or armor stone in a layer dow failure—failure in which a soil mass moves over rela-
combination of layers designed and installed in such a tively long distances in a fluid-like manner.
manner as to prevent the loss of underlying soil or fineflow index, F,,, I; (D)—the slope of the flow curve obtained
bedding materials due to moving water. from a liquid limit test, expressed as the difference in water
filter (protective filter) —a layer or combination of layers of ~ contents at 10 blows and at 100 blows.
pervious materials designed and installed in such a manndiow line—the path that a particle of water follows in its course
as to provide drainage, yet prevent the movement of soil of seepage under laminar flow conditions.
particles due to flowing water. flow log—a borehole geophysical log used to record vertical
final set—in grouting a degree of stiffening of a grout mixture  movement of ground water and movement of water into or
greater than initial set, generally stated as an empirical value out of a well or borehole and between formations within a
indicating the time in hours and minutes that is required for well. D 5299

floor—bottom of near horizontal surface of an excavation,
approximately parallel and opposite to the roof. (ISRM)
ow channel—the portion of a flow net bounded by two
adjacent flow lines.

flow cone—in grouting a device for measurement of grout
consistency in which a predetermined volume of grout is
permitted to escape through a precisely sized orifice, the
time of efflux (flow factor) being used as the indication of
consistency.

ow curve—the locus of points obtained from a standard
liquid limit test and plotted on a graph representing water
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flow net—a graphical representation of flow lines and equipo- bulk of the material is of a convenient size for handling.
tential (piezometric) lines used in the study of seepage (ISRM)

phenomena. free product—liquid phase contaminants released into the
flow path—represents the area between two flow lines along environment. D 5314
which ground water can flow. D 5092 free vapor phase—a condition of contaminant residence in

flow slide—the failure of a sloped bank of soil in which the  which volatilized contaminants occur in porosity that is
movement of the soil mass does not take place along a effective to free and open gaseous flow and exchange, such

well-defined surface of sliding. porosity generally being macroporosity. D 5314
flow steady, n—a characteristic of a flow system where the free water (gravitational water) (ground water) (phreatic

specific discharge is constant in time at any point. water)—water that is free to move through a soil or rock
flow value, N, (degreesy-a quantity equal to tan [45  mass under the influence of gravity.

deg + /2)]. free water elevation (water table) (ground water surface)
flow velocity—seespecific discharge (free water surface) (ground water elevationj—elevations
fluidifier —in grouting an admixture employed in grout to &t which the pressure in the water is zero with respect to the

increase flowability without changing water content. atmospheric pressure.

flush joint or flush coupled—casing or riser with ends [re€zing index,F (degree-days)-the number of degree-days
threaded such that a consistent inside and outside diameter jsP&tween the highest and lowest points on the cumulative
maintained across the threaded joints or couplif§092 degree-days—time curve fo.r one free;mg season. It.|s used

fly ash—the finely divided residue resulting from the combus- as a measure of the combined duration and magnitude of

tion of ground or powdered coal and which is transported ]E)elovy-freezmg teTn;]pe_rac;[ured otccur_rln% fd“r"?gt any gl;/en
from the firebox through the boiler by flue gases. reezing season. The index determined for air temperatures

fold—a bend in the strata or other planar structure within the at4.5 ﬂ.(1'4 m_) apove the ground IS Com”.“O”'y designated
as the air freezing index, while that determined for tempera-
rock mass. (ISRM)

. . . tures immediately below a surface is known as the surface
foliation—the somewhat laminated structure resulting from

. ) . . freezing index.
Segr egaltlon of different minerals into layers parallel to thefree vibration—vibration that occurs in the absence of forced
schistosity. (ISRM)

footing—portion of the foqndation of a structure that transmitsfre\ggrefﬁg?'f (T~)—number of cycles occurring in unit time.
loads directly to the soil, . o frost action—freezing and thawing of moisture in materials

footwall—the mass of rock beneath a discontinuity surface. g the resultant effects on these materials and on structures
(ISRM) ) . o ) of which they are a part or with which they are in contact.

forced vibration (forced oscillation)—vibration that occurs if ¢t boil—(a) softening of soil occurring during a thawing
the response is imposed by the excitation. If the excitation is period due to the liberation of water form ice lenses or
periodic and continuing, the oscillation is steady-state. layers.

forepoling—driving forepoles (pointed boards or steel rods)

ahead of the excavation, usually over the last set erected, to  (p) the hole formed in flexible pavements by the extrusion

furnish temporary overhead protection while installing the of soft soil and melt waters under the action of wheel loads.
next set. (ISRM)

foundation—lower part of a structure that transmits the load to (c) breaking of a highway or airfield pavement under

the soil or rock. traffic and the ejection of subgrade soil in a soft and soupy
foundation soil—upper part of the earth mass carrying the condition caused by the melting of ice lenses formed by frost
load of the structure. action.

fracture —the general term for any mechanical discontinuity infrost heave—the raising of a surface due to the accumulation
the rock; it therefore is the collective term for joints, faults, of ice in the underlying soil or rock.
cracks, etc. (ISRM) fundamental frequency—lowest frequency of periodic varia-
fracture—a break in the mechanical continuity of a body of tion.
rock caused by stress exceeding the strength of the rocljage length, L (L)—distance over which the deformation
Includes joints and faults. measurement is made.
fracture frequency—the number of natural discontinuities in gage protector—in grouting, a device used to transfer grout
a rock or soil mass per unit length, measured along a core or pressure to a gage without the grout coming in actual contact
as exposed in a planar section such as the wall of a tunnel. with the gage.
fracture pattern—spatial arrangement of a group of fracture gage saver-seegage protector.
surfaces. (ISRM) gel—in grouting the condition where a liquid grout begins to
fracturing —in grouting intrusion of grout fingers, sheets, and  exhibit measurable shear strength.
lenses along joints, planes of weakness, or between the stragal time—in grouting the measured time interval between the
of a formation at sufficient pressure to cause the strata to mixing of a grout system and the formation of a gel.
move away from the grout. general shear failure-seeshear failure.
fragmentation—the breaking of rock in such a way that the geophysical borehole log-a log obtained by lowering an
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instrument into a borehole and continuously recording aground-water recharge—the process of water addition to the
physical property of native or backfill material and contained saturated zone; also the volume of water added by this
fluids. Examples include resistivity, induction, caliper, sonic, process.
and natural gamma logs. D 5299  ground-water surface-seefree water elevation.
glacial till (till) —material deposited by glaciation, usually grout—in soil and rock groutinga material injected into a soil
composed of a wide range of particle sizes, which has not or rock formation to change the physical characteristics of
been subjected to the sorting action of water. the formation.
gradation (grain-size distribution) (texture)—the propor-  grout (monitoring wells)—a low permeability material placed
tions by mass of a soil or fragmented rock distributed in  in the annulus between the well casing or riser pipe and the
specified particle-size ranges. borehole wall (that is, in a single-cased monitoring well), or
grain-size analysis (mechanical analysis) (particle-size  petween the riser and casing (that is, in a multicased
analysisy—the process of determining grain-size distribu- monitoring well), to maintain the alignment of the casing
tion. and riser and to prevent movement of ground water or
granular material —synonym forbulk solid. surface water within the annular space. D 5092
gravel—rounded or semirounded particles of rock that will routability —the ability of a formation to accept grout.

pass a 3-in. (76.2-mm) and be retained on a No. 4 (4.75-UNyroutability ratio of granular formations —the ratio of the

U.S. standard sieve. _ 15 % size of the formation particles to be grouted to the
gravel pack—common nomenclature for the terminology, g5 size of grout particles (suspension-type grout). This
primary filter of a well (segprimary filter pack. D 5092 ratio should be greater than 24 if the grout is to successfully
gravitational water—seefree water. penetrate the formation.
gravity grouting—grouting under no applied pressure other groytaple rock bolts—rock bolts with hollow cores or with
than the height of fluid in the hole. tubes adapted to the periphery of the bolts and extending to

groin—bank or shore-protection structure in the form of a the pottom of the bolts to facilitate filling the holes surround-
barrier placed oblique to the primary motion of water, ing the bolts with grout.
designed to control movement of bed load. grouted-aggregate concrete-concrete that is formed by in-
ground arph—the theoretical stable rock arch that deyelops jecting grout into previously placed coarse aggregate. See
some distance back from the surface of the opening and alsopreplaced aggregate concrete

supports the opening. (ISRM) o grout cap—a “cap” that is formed by placing concrete along
ground water—that part of the subsurface water that is in the ™ o top of a grout curtain. A grout cap is often used in weak
saturated zone. foundation rock to secure grout nipples, control leakage, and
Discussion—Loosely, all subsurface water as distinct from surface  to form an impermeable barrier at the top of a grout curtain.
water. grout gallery—an opening or passageway within a dam
utilized for grouting or drainage operations, or both.

ground-water barrier —saoil, rock, or artificial material which rout header i mblv attached t round hole. and
has a relatively low permeability and which occurs below thedOut N€ader—a pipe assembly attached {o a ground hole, a
to which the grout lines are attached for injecting grout.

land surface where itimpedes the movement of ground water Grout iniector is monitored and controlled by means of
and consequently causes a pronounced difference in thevalves aJnd 2 pressure gate mounted on the Keader' some-
potentiometric level on opposite sides of the barrier. ! P 9 '

times called grout manifold.

ground-water basin—a ground-water system that has defined . . .
boundaries and may include more than one aquifer offrout m|x—t_he proportions or amounts Of the various mate-
rials used in the grout, expressed by weight or volume. (The

permeable materials, which are capable of furnishing a “ . oo :
significant water supply. mzﬂi?ixb)y volume” or “by weight” should be used to specify
Discussion—A basin is normally considered to include the surfacegrout nipp;le—in grouting a short length of pipe, installed at

area;an(i thg p%rmegtlralle mateéjrlalstbegggéh it. The surface-water divi €the collar of the grout hole, through which drilling is done

need not coincice with grotind-water civide. and to which the grout header is attached for the purpose of
ground-water discharge—the water released from the zone of ~ injecting grout.

saturation; also the volume of water released. grout pipe—a pipe or tube that is used to transport cement,
ground-water dividle—a ridge in the water table or other  bentonite, or other plugging materials from the ground

potentiometric surface from which ground water moves surface to a specified depth in a well or borehole. The

away in both directions normal to the ridge line. material may be allowed to flow freely or it may be injected
ground-water elevation-seefree water elevation under pressure. The term tremie pipe is frequently used
ground-water flow—the movement of water in the zone of interchangeably. D 5299

saturation. grout slope—the natural slope of grout injected into

ground-water level—the level or the water table surrounding preplaced-aggregate or other porous mass.
a borehole or well. The ground-water level can be repregrout shoe—a plug fabricated of relatively inert materials that
sented as an elevation or as a depth below the ground is positioned with the lowermost section of a permanent
surface. D 4750 casing and fitted with a passageway, often with a flow check
ground-water, perched-seeperched ground-water. device, through which grout is injected under pressure to fill
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the annular space. After the grout has set, the grout shoe isleached from the overlying A” horizon is accumulated.

usually drilled out. D 5092 “C"” horizon —undisturbed parent material from which the
grout system—formulation of different materials used to form  overlying soil profile has been developed.
a grout. humic peat—seesapric peat
grout take—the measured quantity of grout injected into a unithumification—a process by which organic matter decom-
volume of formation, or a unit length of grout hole. poses.
hanging wall—the mass of rock above a discontinuity surface.

Discussion—The degree of humification for peats is indicated by the
(ISRM) ) ) . . state of the fibers. In slightly decomposed material, most of the volume

hardener—in grouting in a two component epoxy or resin,  consists of fibers. In moderately decomposed material, the fibers may
the chemical component that causes the base component tobe preserved but may break down with disturbance, such as rubbing

cure. between the fingers. In highly decomposed materials, fibers will be
hardness—resistance of a material to indentation or scratch- Virtually absent; segon Post humification scale
ing. (ISRM) humus—a brown or black material formed by the partial

hardpan—a hard impervious layer, composed chiefly of clay, ~gecomposition of vegetable or animal matter; the organic
cemented by relatively insoluble materials, that does not portion of soil.

become plastic when mixed with water and definitely limits hydration—formation of a compound by the combining of
the downward movement of water and roots. water with some other substance.

head—pressure at a point in a liquid, expressed in terms of thg,yqraulic communication—the migration of fluids from one
vertical distance of the point below the surface of the liquid. “;5ne to another. with reference to this guide, especially

(ISRM) _ along a casing grout plug, or through back fill materials.
head (total)}—the sum of three components at a point: (1) D 5299

elevation heach which is equal to the elevation of the point pyqraulic conductivity (field aquifer tests)—the volume of
above a datum; (2) pressure held, which is the height of  “\yater at the existing kinematic viscosity that will move in a
a column of static water than can be supported by the static it ime under a unit hydraulic gradient through a unit area
pressure at the point; and (3) velocity head, hv, which is the measured at right angles to the direction of flovd 4043,
height the kinetic energy of the liquid is capable of lifting the D 4044, D 4050, D 4104, D 4105, D 4106, D 5269

liquid. _ D5092 ' hydraulic fracturing —the fracturing of an underground strata
head, static—the height above a standard datus of the surface by pumping water or grout under a pressure in excess of the

of a column of water (or other liquid) that can be supported tapgile strength and confining pressure; also called hydrof-
by the static pressure at a given point. The static head is the racturing.

sum of the elevation head and the pressure heddi5092  pyqgraylic gradient—the change in total hydraulic head of
heat of hydration—heat evolved by chemical reactions with “water per unit distance of flow. D 4696

water, such as that evolved during the setting and hardening qyitical hydraulic gradient, j (D)—hydraulic gradient at

of Portland cement. _ . which the intergranular pressure in a mass of cohesionless
heave—upward movement of soil caused by expansion or sj is reduced to zero by the upward flow of water.

displacement resulting from phenomena such as: moisturgyqrologic unit—geologic strata that can be distinguished on

absorption, removal of overburden, driving of piles, frost “ihe pasis of capacity to yield and transmit fluids. Aquifers

action, and loading of an adjacent area. and confining units are types of hydrologic units. Boundaries
height of capillary rise-seecapillary rise. _ of a hydrologic unit may not necessarily correspond either
hemic peat—peat in which the original plant fibers are |aterally or vertically to lithostratigraphic formations.
moderately decomposed (between 33 and 67 % fibers). D 5092
heterogeneity—having different properties at different points. hydrophobicity—the property that defines a material as being
(ISRM) water repellent. Water exhibits an obtuse contact angle with
homogeneity—having different properties at different points.  hydrophobic materials. D 4696
(ISRM) Hydrophelicity —the property that defines a material as at-
homogeneity—having the same properties at all points. tracting water. Water exhibits an acute contact angle with
(ISRM) hydrophilic materials. D 4696
homogeneous mass-a mass that exhibits essentially the samehydrostatic head—the fluid pressure of formation water
physical properties at every point throughout the mass. produced by the height of water above a given point.
honeycomb structure-seesoil structure. hydrostatic pressure,u, (FL ~?)—a state of stress in which all
hopper—the converging portion of a bin. the principal stresses are equal (and there is no shear stress),

horizon (soil horizon)—one of the layers of the soil profile,  as in a liquid at rest; the product of the unit weight of the
distinguished principally by its texture, color, structure, and liquid and the different in elevation between the given point
chemical content. and the free water elevation.
“A” horizon—the uppermost layer of a soil profile from  excess hydrostatic pressure (hydrostatic excess pressure), u
which inorganic colloids and other soluble materials have u (FL ?—the pressure that exists in pore water in excess of
been leached. Usually contains remnants of organic life. the hydrostatic pressure.
“B” horizon —the layer of a soil profile in which material hydrostatic pressure—a state of stress in which all the
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principal stresses are equal (and there is no shear stress)ground excavation or the lowest section of the lining.
(ISRM) (ISRM)

hygroscopic capacity (hygroscopic coefficient)w, (D)—  isochrome—a curve showing the distribution of the excess
ratio of: (1) the weight of water absorbed by a dry soil or hydrostatic pressure at a given time during a process of
rock in a saturated atmosphere at a given temperaturg) to (  consolidation.

the weight of the oven-dried soil or rock. isotropic mass—a mass having the same property (or proper-
hygroscopic water content,w,, (D)—the water content of an  ties) in all directions.

air-dried soil or rock. isotropic material—a material whose properties do not vary
hysteresis—incomplete recovery of strain during unloading with direction.

cycle due to energy consumption. (ISRM) isotropy—having the same properties in all directions. (ISRM)

image well—an imaginary well located opposite a control well jackhammer—an air driven percussion drill that imparts a
such that a boundary is the perpendicular bisector of a rotary hammering motion to the bit and has a passageway to
straight line connecting the control and image wells; used to the bit for the injection of compressed air for cleaning the
simulate the effect of a boundary on water-level changes. hole of cuttings.

. . . D 5270 . Discussion—These two characteristics distinguish it from the pave-

|mpeda_nce, acoustlc.—the product of the density and SONIC  ment breaker which is similar in size and general appearance.
velocity of a material. The extent of wave energy transmis-
sion and reflection at the boundary of two media is deterjack-leg—a portable percussion drill of the jack-hammer type,
mined by their acoustic impedances. (ISRM) used in underground work; has a single pneumatically

impermable boundary—the conceptual representation of a adjustable leg for support.
natural feature such as a fault or depositional contact thgét grouting—technique utilizing a special drill bit with
places a boundary of significantly less-permeable material horizontal and vertical high speed water jets to excavate

laterally adjacent to an aquifer. D 5270 alluvial soils and produce hard impervious columns by
inelastic deformation—the portion of deformation under ~ Pumping grout through the horizontal nozzles that jets and
stress that is not annulled by removal of stress. (ISRM) mixes with foundation material as the drill bit is withdrawn.

inert—not participating in any fashion in chemical reactions. jetting—when applied as a drilling method, water is forced
influence value,| (D)—the value of the portion of a math- down through the drill rods or casings and out through the

ematical expression that contains combinations of the inde- €nd aperture. The jetting water then transports the generated
pendent variables arranged in dimensionless form. cuttings to the ground surface in the annulus of the drill rods

or casing and the borehole. The term jetting may also refer
to a development technique (seeell screen jetting.

D 5092
jetty—an elongated artificial obstruction projecting into a body

o . . of water from a bank or shore to control shoaling and scour
initial set—a degree of stiffening of a grout mixture generally

. 2 ; ; by deflection of the force of water currents and waves.
stated as an empirical value indicating the time in hours and_. y

minutes that is required for a mixture to stiffen sufficiently to Joint—a break O.f geqlogmgl origin in the continuity (.)f a body
resist the penetration of a weighted test needle. of rock occurring either singly, or more frequently in a set or

- - . system, but not attended by a visible movement parallel to
!njectab_lllty_—seegrqutabmty. the surface of discontinuity. (ISRM)

Inorganic S|Itfsee3|lt. ) . joint diagram —a diagram constructed by accurately plotting
in situ—applied to a rock or soil when occurring in the * {he strike and dip of joints to illustrate the geometrical

influent stream, n—see preferred terfosing stream

inhibitor —a material that stops or slows a chemical reaction
from occurring.

initial consolidation(initial compressioj—seeconsolidation

~ situation in which it is naturally formed or deposited. relationship of the joints within a specified area of geologic
intergranular pressure-seestress investigation. (ISRM)

intermediate principal plane-seeprincipal plane. joint pattern —a group of joints that form a characteristic
intermediate principal stressseestress geometrical relationship, and which can vary considerably
internal friction (shear resistance), (FL™?)—the portion of from one location to another within the same geologic

the shearing strength of a soil or rock indicated by the terms formation. (ISRM)
ptand in Coulomb’s equatiors = ¢ + ptand. Itis usually  joint (fault) set—a group of more or less parallel joints.
considered to be due to the interlocking of the soil or rock (ISRM)

grains and the resistance to sliding between the grains. joint (fault) system—a system consisting of two or more joint

interstice—see preferred termoid. sets or any group of joints with a characteristic pattern, that
interstitial —occurring between the grains or in the pores in s, radiating, concentric, etc. (ISRM)
rock or soil. jumbo—a specially built mobile carrier used to provide a work
intrinsic shear strength, §, (FL "% —the shear strength of a  platform for one or more tunneling operations, such as
rock indicated by Coulomb’s equation whertan ¢ (shear drilling and loading blast holes, setting tunnel supports,
resistance or internal friction) vanishes. Corresponds to installing rock bolts, grouting, etc.
cohesiong, in soil mechanics. K,—hydraulic conductivity in the horizontal plane, radially
invert—on the cross section, the lowest point of the under- from the control well. D 4106

16



NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

Ay D 653

kaolin—a variety of clay containing a high percentage of orientation of the long dimensions of minerals; long axes of

kaolinite. pebbles; striae on slickensides; and cleavage-bedding plane
kaolinite—a common clay mineral having the general formula intersections. (ISRM)
Al(Si,Os) (OH,); the primary constituent of kaolin. liquefaction—the process of transforming any soil from a

karst—a geologic setting where cavities are developed in solid state to a liquid state, usually as a result of increased
massive limestone beds by solution of flowing water. Caves pore pressure and reduced shearing resistance.
and even underground river channels are produced intliiquefaction potential—the capability of a soil to liquefy or
which surface runoff drains and often results in the land develop cyclic mobility.
above being dry and relatively barren. (ISRM) liquefaction (spontaneous liquefactiory—the sudden large
kelly—a heavy-wall tube or pipe, usually square or hexagonal decrease of the shearing resistance of a cohesionless soil. It
in cross section, which works inside the matching center is caused by a collapse of the structure by shock or other type
hole in the rotary table of a drill rig to impart rotary motion  of strain and is associated with a sudden but temporary
to the drill string. increase of the prefluid pressure. It involves a temporary
lagging, n—in mining or tunneling short lengths of timber, transformation of the material into a fluid mass.
sheet steel, or concrete slabs used to secure the roof afiduid level—the level of liquid in a borehole or well at a
sides of an opening behind the main timber or steel supports. particular time. The liquid level can be reported as an
The process of installation is also called lagging or lacing. elevation or as a depth below the top of the land surface. If

laminar flow (streamline flow) (viscous flow}—flow in which the liquid in ground water is known as water level.
the head loss is proportional to the first power of the velocity. D 4750

landslide—the perceptible downward sliding or movement of liquid, limit, LL, L,, w,_ (D)—(a) the water content corre-
a mass of earth or rock, or a mixture of both. (ISRM) sponding to the arbitrary limit between the liquid and plastic

landslide (slide}—the failure of a sloped bank of soil or rock  states of consistency of a soil.
in which the movement of the mass takes place along a

surface of sliding. (b) the water content at which a pat of soil, cut by a
leaching—the removal in solution of the more soluble mate- groove of standard dimensions, will flow together for a
rials by percolating or moving waters. (ISRM) distance of/2in. (12.7 mm) under the impact of 25 blows in

leaching—the removal of soluble soil material and colloids by a standard liquid limit apparatus.
percolating water. liquid phase—contaminant residing as a liquid in vadose zone
leakage,n—the flow of liquid from one hydrogeolic unit to pore space, often referred to as “free product.” D 5314
another. liquidity index (water-plasticity ratio) (relative water con-

tent), B, R,, I, (D)—the ratio, expressed as a percentage, of:
(2) the natural water content of a soil minus its plastic limit,
to (2) its plasticity index.
leakance,n (T-*)—the ratio K/b’, in which K’ and i are the  |iquid-volume measurement—in grouting measurement of
vertical hydraulic conductivity and the thickness, respec- grout on the basis of the total volume of solid and liquid
tively, of the confining beds. constituents.
leaky aquifier, n—aquifiers, whether artesian or unconfined, lithology—the description of rocks, especially sedimentary
that lose or gain water through adjacent less permeable beds.clastics and especially in hand specimens and in outcrops, on
lime—specifically, calcium oxide (Caf) also loosely, a  the basis of such characteristics as color, structures, miner-
general term for the various chemical and physical forms of alogy, and particle size.
quicklime, hydrated lime, and hydraulic hydrated lime.  Joam—a mixture of sand, silt, or clay, or a combination of any

ledge—seebedrock. of these, with organic matter (sé&imus).
linear (normal) strain—the change in length per unit of

length in a given direction. (ISRM)
line of creep (path of percolation}—the path that water
follows along the surface of contact between the foundatioriocal shear failure—seeshear failure.

Discussion—the leakage may be natural, as through semi-impervious
confining layer, or man-made, as through an uncased well.

Discussion—It is sometimes called topsoil in contrast to the subsoils
that contain little or no organic matter.

soil and the base of a dam or other structure. local velocity, n—in channel flow the velocity at a specific
line of seepage (seepage line) (phreatic linethe upper free point in the flow region of a channel. May be expressed as a
water surface of the zone of seepage. direction -dependent quantity with components V,, and

linear expansion,L, (D)—the increase in one dimension ofa V.,
soil mass, expressed as a percentage of that dimension at h@ss—a uniform aeolian deposit of silty material having an
shrinkage limit, when the water content is increased from the open structure and relatively high cohesion due to cementa-
shrinkage limit to any given water content. tion of clay or calcareous material at grain contacts.

linear shrinkage, L, (D)—decrease in one dimension of a soll
mass, expressed as a percentage of the original dimension,
when the water content is reduced from a given value to the
shrinkage limit. logarithmic decrement—the natural logarithm of the ratio of

lineation—the parallel orientation of structural features that any two successive amplitudes of like sign, in the decay of
are lines rather than planes; some examples are parallel a single-frequency oscillation.

Discussion—A characteristic of loess deposits is that they can stand
with nearly vertical slopes.
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longitudinal rod wave-seecompression wave ded, that is, the cement paste in which the fine aggregate
longitudinal wave, v; (LT “)—wave in which direction of particles of a grout are embedded.
displacement at each point of medium is normal to wavemaximum amplitude (L, LT, LT ?—deviation from mean
front, with propagation velocity, calculated as follows: or zero point.

Y= \VEPIA-WAFVA-—2) =/ +20p (4 Maximum densitymaximum unit weiglr—seeunit weight.
mechanical analysis-seegrain-size analysis
where: mesic peat-seehemic peat

E - ;oung(’js nmci:tdulus, metering pump—a mechanical arrangement that permits
f\ and _ L;risé’secosns)?ants and pumping of the various components of a grout system in any
v H — Poisson’s ratio. desired proportions or in fixed proportionSyf.proportion-

long wave (quer wave),W (LT “h)—dispersive surface wave ing pump, variable proportion pump.)

with one horizontal component, generally normal to themicropore—intraaggregate capillaries responsible for the re-

direction of propagation, which decreases in propagation €ntion of water and solutes. _ D 4696
velocity with increase in frequency. microporosity—intragranular porosity and microscopic inter-
losing stream,n—a stream or reach of a stream in which water 9granular porosity with submicroscopic pore throats.

flows from the stream bed into the ground. . ) o ) D 5314 )
microseism—seismic pulses of short duration and low ampli-

tude, often occurring previous to failure of a material or

loss of circulation—the loss of drilling fluid into strata to the  structure. (ISRM)

extent that circulation does not return to the surfaceminor principal plane—seeprincipal plane.
D 5092 minor principal stress-seestress

lubricity —in grouting the physico-chemical characteristic of mixed-in-place pile—a soil-cement pile, formed in place by
a grout material flow through a soil or rock that is the inverse forcing a grout mixture through a hollow shaft into the
of the inherent friction of that material to the soil or rock; ground where it is mixed with the in-place soil with an
comparable to “wetness.” auger-like head attached to the hollow shaft.

lugeon—a measure of permeability defined by a pump-in tesimixer—a machine employed for blending the constituents of
or pressure test, where one Lugeon unit is a water take of 1 grout, mortar, or other mixtures.

L/min per metre of hole at a pressure of 10 bars. mixing cycle—the time taken for the loading, mixing, and
lysimeter—a device to measure the quantity or rate of water ynloading cycle.
movement through a block of soil, usually undisturbed oryxing speed—the rotation rate of a mixer drum or of the
in-situ; or to collect such percolated water for analyses. paddles in an open-top, pan, or trough mixer, when mixing
D 4696 a batch; expressed in revolutions per minute.

macropore—interaggregate cavities that service as the prmCi'modifier—in grouting an additive used to change the normal

pal avenues for the infiltration and drainage of W%tirG%%d for chemical reaction or final physical properties of a grout
aeration. . _ _ ' system.
macroporosity—large intergranular porosity with large pore modulus of deformatier-seemodulus of elasticity
throats, including soil cracks, moldi rosity, animal bur- . e
oars, g SOl cracks, dic porosity, animal b modulus of elasticity (modulus of deformation), E, M

m;?grsnggi;?;T3:&225235Xgilsaf%?gﬁé. D 5314 (FL‘Z)—thg ratio o.f_stress to s.train for a material under
major principal stress-seestress given loading conditions; numerically qual to the slope of
manifold—seegrout header. the tangent or the secant pf a stress-strain curve. The_use of
marl—calcareous clay, usually containing from 35 to 65 % the termmodu]us of elasticityis recommended for materials

i that deform in accordance with Hooke's law; the term

calcium carbonate (CaC{p ) .
marsh—a wetland characterized by grassy surface mats which modulus of deformation for materials that deform other-

are frequently interspersed with open water or by a closed WISE. ) .

canopy of grasses, sedges, or other herbacious plants. modulu_s of subgrade reactiensee coefficient of subgrade
mass unit weight-seeunit weight. reaction. .
mathematical modei—the representation of a physical systemmodulus of volume changeseecoefficient of volume com-

by mathematical expressions from which the behavior of the Pressibility.

system can be deduced with known accuracy. (ISRM) Mohr circle—a graphical representation of the stresses acting
matric potential—the energy required to extract water froma On the various planes at a given point.

soil against the capillary and adsorptive forces of the soiMohr circle of stress (strain}—a graphical representation of

matrix. D 4696 the components of stress (strain) acting across the various
matric suction—for isothermal soil systems, matric suction is planes at a given point, drawn with reference to axes of

the pressure difference across a membrane separating soilnormal stress (strain) and shear stress (strain). (ISRM)

solution, in-place, from the same bulk (seeil-water  Mohr envelope—the envelope of a sequence of Mohr circles

pressure. D 4696 representing stress conditions at failure for a given material.
matrix —in grouting a material in which particles are embed- (ISRM)

Discussion—synonymous with influent stream.
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Mohr envelope (rupture envelope) (rupture line}—the en- growth consisting primarily of grasses. The surface of the
velope of a series of Mohr circles representing stress soil is covered with a layer of partially decayed grass and
conditions at failure for a given material. grass roots which is usually wet and soft when not frozen.

Discussion—According to Mohr's rupture hypothesis, a rupture mylonite—a microscopic breccia with flow structure formed in

envelope is the locus of points the coordinates of which represent the fgult Zones' (ISRM) . . .
combinations of normal and shearing stresses that will cause a giveRative mater@'—'n place geologic (or soil) materials encoun-
material to fail. tered at a site. D 5299

natural frequency—the frequency at which a body or system

moisture contert-seewater content. vibrates when unconstrained by external forces. (ISRM)

moisture-density curveseecompaction curve natural frequency (displacement resonancef,—frequency

moisture-density testseecompaction test for which phase angle is 90° between the direction of the

moisture equivalent: , excited force (or torque) vector and the direction of the
centrifuge moisture equivalent, WCME (D)—the water excited excursion vector.

content of a soil after it has been saturated with water angeat cement grout—a mixture of hydraulic cement and water
then subjected fol h to aforce equal to 1000 times that of  ithout any added aggregate or filler materials.

ravity.

(fgield moisture equivalent, FMEthe minimum water con- Discussion—This may or may not contain admixture.
tent expressed as a percentage of the weight of the ovefmeutral stress—seestress
dried soil, at which a drop of water placed on a smoothechewtonian fluid—a true fluid that tends to exhibit constant
surface of the soil will not immediately be absorbed by the viscosity at all rates of shear.
soil but will spread out over the surface and give it a shinynhode—point, line, or surface of standing wave system at which
appearance. the amplitude is zero.

monitoring well (observation well}—a special well drilled in  non-sample contacting equipment-related equipment asso-
a selected location for observing parameters such as liquid ciated with the sampling effort, but that does not directly
level or pressure changes or for collecting liquid samples. contact the sample (for example, augers, drilling rods,

The well may be cased or uncased, but if cased the casing excavations machinery). D 5088
should have openings to allow flow of borehole liquid into or normal force—a force directed normal to the surface element
out of the casing. D 4750 across which it acts. (ISRM)

montmorillonite —a group of clay minerals characterized by a normal stress-seestress
weakly bonded sheet-like internal molecular structure; connormally consolidated soil deposit—a soil deposit that has
sisting of extremely finely divided hydrous aluminum or never been subjected to an effective pressure greater than the
magnesium silicates that swell on wetting, shrink on drying, existing overburden pressure.

and are subject to ion exchange. no-slump grout—grout with a slump of 1 in. (25 mm) or less
muck—stone, dirt, debris, or useless material; or an organic according to the standard slump test (Test Method C 143).
soil of very soft consistency. See alsslump and slump test.
mud—a mixture of soil and water in a fluid or weakly solid observation well—typically, a small diameter well used to
state. measure changes in hydraulic head, usually in response to a
mudjacking—seeslab jacking. nearby pumping well. D 5092

mud pit—usually a shallow, rectangular, open, portable con-occluded vapor phase—condition of contaminant residence in
tainer with baffles into which drilling fluid and cuttings are  which volatilized contaminants occur in porosity that is
discharged from a borehole and that serves as a reservoir andineffective to free and open gaseous flow and exchange, such
settling tank during recirculation of the drilling fluids. Under  porosity generally being microporosity; frequently termed

some circumstances, an excavated pit with a lining material dead-end pore space. D 5314
may be used. D 5092 il air filter —a filter or series of filters placed in the air flow
multibench blasting—the blasting of several benches (steps) line from an air compressor to reduce the oil content of the

in quarries and open pits, either simultaneously or with small air. D 5092

delays. (ISRM) oil trap—a device used to remove oil from the compressed air
multi-cased well—a well constructed by using successively discharged from an air compressor. D 5092

smaller diameter casings with depth. D 5092  open cut—an excavation through rock or soil made through a

multiple-row blasting—the drilling, charging, and firing of hill or other topographic feature to facilitate the passage of a
several rows of vertical holes along a quarry or opencast highway, railroad, or waterway along an alignment that
face. (ISRM) varies in topographic relief. An open cut can be comprised of

multiple-screened wells—two or more monitoring wells situ- single slopes or multiple slopes, or multiple slopes and
ated in the same borehole. These devices can be eitherhorizontal benches, or both. (ISRM)
individual casing strings and screen set at a specific depth, @ptimum moisture content (optimum water content), OMC,
well with screens in more than one zone, or can consist of w, (D)—the water content at which a soil can be compacted
devices with screens with tubing or other collecting devices to a maximum dry unit weight by a given compactive effort.
attached that can collect a discrete sample. D 5299

muskeg—level, practically treeless areas supporting dense 2Annual Book of ASTM Standardgol 04.02.
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organic clay—a clay with a high organic content. particulate solid—synonym forbulk solid.
organic silt—a silt with a high organic content. partitioning —the act of movement of contaminants from one
organic soil—soil with a high organic content. soil residence phase to another. D 5314

Discussion—In general, organic soils are very compressible angPassive earth pressureseeearth pressure
have poor load-sustaining properties. passive state of plastic equilibriumseeplastic equilibrium.
path percolation (line of creep}—the path that water follows
along the surface of contact between the foundation soil or
rock and the base of a dam or other structure.
avement pumping—ejection of soil and water mixtures from
joints, cracks, and edges of rigid pavements, under the action

organic terrain—seepeatland.

oscillation—the variation, usually with time, of the magnitude
of a quantity with respect to a specified reference when th
magnitude is alternately greater and smaller than the refer-

ence.
outcrop—the exposure of the bedrock at the surface of the ejkt;?wfggr strength—maximum shear strength along a failure
ground. (ISRM) P 9 9 9

overbreak—the quantity of rock that is excavated or breaks surface. (ISRM)

out beyond the perimeter specified as the finished excavatdtfat—a naturally occurring highly organic substance derived
tunnel outline. (ISRM) primarily from plant materials.

overburden—the loose soil, sand, silt, or clay that overlies Discussion—Peat is distinguished from other organic soil materials
bedrock. In some usages it refers to all material overlying the by its lower ash content (less than 25 % ash by dry weight) and from
point of interest (tunnel crown), that is, the total cover of soil ~ other phytogenic material of higher rank (that is, lignite coal) by its
and rock overlying an underground excavation. (ISRM) lower calorific value on a water saturated basis.

overburden load—the load on a horizo_ntal surface un_der- peatland—areas having peat-forming vegetation on which
ground due to the column of material located vertically peak has accumulated or is accumulating.

above it. (ISRM) . - . . .
. . . . ) penetrability—a grout property descriptive of its ability to fill
overconsolidated soil deposit-a soil deposit that has been = 5 54,5 mass; primarily a function of lubricity and viscos-
subjected to an effective pressure greater than the presentity.

overburden pressure. , . I
overconsolidation ratio, OCR—the ratio of preconsolidation penetraqon—depth of h_o_le CL.Jt.m rock by a drill b't' (ISRM)
vertical stress to the current effective overburden stress. penetration grou_tmg—.fllhr)g joints or frgctures n rogk or
overdamped-well response-characterized by the water level Foirrﬁaﬁg?.cﬁﬁism rzﬂltlinWItr?]e?hgéogéevglt:gtu:nglisi;;r?f:re]gsct)rl]ig
returning to the static level in an approximately exponential o 9 9 . .
formation structure. See algtisplacement grouting

manner following a sudden change in water level (see for ) . h ;
comparisorunderdamped well responsg D 4044, penetration reS|sta_nce (st.andard penetraﬂog2 resistance)

D 4104 (Proctor penetration resistance),pg, N (FL™ or Blows
L ")—(a) number of blows of a hammer of specified weight
falling a given distance required to produce a given penetra-

tion into soil of a pile, casing, or sampling tube.

overdrilling —the process of drilling out a well casing and any
material placed in the annular space. D 5299

packer—in grouting a device inserted into a hole in which
grout or water is to be injected which acts to prevent return
of the grout or water around the injection pipe; usually an
expandable device actuated mechanically, hydraulically, or
pneumatically.

packer (monitoring wells}—a transient or dedicated device . t(C) u_||’1|t tload req_?wsd t? prfoducet:;\ spe_mﬂ::nd pen?trémon
placed in a well that isolates or seals a portion of the well, Into soil at a specitied rate ot a probe€ or instrument. ~or a

well annulus, or borehole at a specific level. D 5092 Proctor needl_e, the specified penetration¥sig. (63.5 mm)
paddle mixer—a mixer consisting essentially of a trough and the rate i%2 in. (12.7 mm)/s. '
within which mixing paddles revolve about the horizontal PEN€tration resistance curve (Proctor penetration curvey-
axis, or a pan within which mixing blades revolve about the 1€ curve showing the relationship betweet):the penetra-
vertical axis. tion resistance, and) the water content.
pan mixer—a mixer comprised of a horizontal pan or drum in Percent compaction—the ratio, expressed as a percentage, of:
which mixing is accomplished by means of the rotating pan (1) dry unit weight of a soil, to ) maximum unit weight
of fixed or rotating paddles, or both; rotation is about a Obtained in a laboratory compaction test.

(b) unit load required to maintain constant rate of pen-
etration into soil of a probe or instrument.

vertical axis. percent consolidation-seedegree of consolidation
parent material—material from which a soil has been de- percent fines—amount, expressed as a percentage by weight,
rived. of a material in aggregate finer than a given sieve, usually
particle-size analysis-seegrain-size analysis the No. 200 (74 pm) sieve.
particle-size distributioa-seegradation, grain-size distribu-  percent saturation (degree of saturation) S S(D)—the ratio,
tion. expressed as a percentage, @j:the volume of water in a
particulate grout—any grouting material characterized by given soil or rock mass, toZ] the total volume of inter-
undissolved (insoluble) particles in the mix. See akemi- granular space (voids).
cal grout. perched ground water—unconfined ground water separated
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from an underlying body of ground water by an unsaturatechreatic line—seeline of seepage
zone. phreatic surface-seefree water elevation
perched water table—a water table usually of limited area phreatic water—seefree water.
maintained above the normal free water elevation by thgiezometer—a device used to measure head at a point in the
presence of an intervening relatively impervious confining subsurface. D 5269

stratum. piezometric line (equipotential line}—line along which water
perched water table—groundwater separated from an under- il rise to the same elevation in piezometric tubes.

lying body of groundwater by unsaturated soil or rock.pjezometric surface—the surface at which water will stand in
Usually located at a higher elevation than the groundwater gz series of piezometers.

table. (ISRM) o piezometric surface—an imaginary surface that everywhere
percolation—the movement of gravitational water through = coincides with the static level of the water in the aquifer.
soil (seeseepagg (ISRM)

percolation—the movement of water through the vadose zonepjle—relatively slender structural element which is driven, or

in contrast fo infiltration at the land surface and recharge otherwise introduced, into the soil, usually for the purpose of
across a water table. D 4696 providing vertical or lateral support.

percussion drilling—a drilling technique that uses solid or pjjlar —in-situ rock between two or more underground open-
hollow rods for cutting and crushing the rock by repeated jngs: crown pillars; barrier pillars; rib pillars; sill pillars;
blows. (ISRM) N _ _ _ chain pillars; etc. (ISRM)

percussion drilling—a drilling process in which a hole is it drift (pioneer tunnel) —a drift or tunnel first excavated
advanced by using a series of impacts to the drill steel and 55 5 smaller section than the dimensions of the main tunnel.
attached. pit; the bit is normally rotated during drilling. See 5 pilot drift or tunnel is usually used to investigate rock
rotary drilling . , _ conditions in advance of the main tunnel, to permit instal-

perforation—a slot or hole made in well casing to allow for |4iion of bracing before the principal mass of rock is
communication of fluids between the well and the annular removed, or to serve as a drainage tunnel. (ISRM)
space. D 5299

period—time interval occupied by one cycle.

permafrost—perennially frozen soil. nels.

permanent pl'ugging—a seal that has a hydra_ulic conduptﬁvity pit—an excavation in the surface of the earth from which ore
that is equivalent or less than the hydraulic conductivity of is obtained as in large open pit mining or as an excavation
the geologic formation. This term is often used with uncased made for test purposes, that is, a testpit. (ISRM)
boreholes. D 5299 ’ ' '

t strain—the strai L lid with ¢ plane of weakness-surface or narrow zone with a (shear or
permanent strain—tne strain remaining in a solid with respec tensile) strength lower than that of the surrounding material.
to its initial condition after the application and removal of

: (ISRM)
stress greater than the yield stress (commonly also calle ; Ly .
“residual” strain). (ISRM) lane stress (strain}—a state of stress (strain) in a solid body

o - - in which all stress (strain) components normal to a certain
permeability—seecoefficient of permeability.

i ; - plane are zero. (ISRM)
pﬁﬂgaﬂ?g';gteh de gsaaﬁglt%r%fp%rrt?grlgl(i)t; %%11?;{';?;5\/\?;3;5' plane wave—wave in which fronts are parallel to plane normal
flow velocity, v, and hydraulic gradient; v = k-I. (ISRM) szlzti(ilrgg;gr:ng];igzz:galtg:i'c flow
permeability intrinsic, n (L~3)—a measure of the ease with P P ‘

which a porous medium can transmit a fluid under a potentia'rl)IaStIC equ[hbnum —state c_)f stress within a soil or rock mass
gradient. or a portion thereof, which has been deformed to such an

extent that its ultimate shearing resistance is mobilized.

Discussion—Intrinsic permeability is a property of the medium alone  active state of plastic equilibriumplastic equilibrium ob-
and is independent of the nature of the fluid and of the force field t5ined by an expansion of a mass.
causing movement.

piping—the progressive removal of soil particles from a mass
by percolating water, leading to the development of chan-

passive state of plastic equilibrivmplastic equilibrium
permeation grouting—filling joints or fractures in rock or ~ obtained by a compression of a mass.

pore spaces in soil with a grout, without disturbing theplastic flow (plastic deformation}—the deformation of a
formation. plastic material beyond the point of recovery, accompanied

pH, pH (D)—an index of the acidity or alkalinity of a soil in by continuing deformation with no further increase in stress.
terms of the logarithm of the reciprocal of the hydrogen ionplasticity—the property of a soil or rock which allows it to be

concentration. deformed beyond the point of recovery without cracking or
phase difference—difference between phase angles of two appreciable volume change.
waves of same frequency. plasticity—property of a material to continue to deform

phase of periodic quantity—fractional part of period through indefinitely while sustaining a constant stress. (ISRM)
which independent variable has advanced, measured from gasticity index, I, Pl, 1,, (D)—numerical difference between

arbitrary origin. the liquid limit and the plastic limit.
phreatic line—the trace of the phreatic surface in any selectedblasticizer—in grouting, a material that increases the plasticity
plane of reference. of a grout, cement paste, or mortar.
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plastic limit, w,, PL, R, (D)—(a) the water content corre- peratures to form compounds possessing cementitious prop-
sponding to an arbitrary limit between the plastic and the erties.
semisolid states of consistency of a sdi) Water content at  pre-conditioning—an activity conducted prior to placing
which a soil will just begin to crumble when rolled into a  plugging material into a borehole in order to stabilize the

thread approximatelys in. (3.2 mm) in diameter. hole. D 5299
plastic soil—a soil that exhibits plasticity. preconsolidation pressure (prestress)p, (FL 2)—the great-
plastic state (plastic range}—the range of consistency within  est effective pressure to which a soil has been subjected.

which a soil or rock exhibits plastic properties. preplaced aggregate concrete-concrete produced by placing

plow layer—the depth typically reached by a plow or other coarse aggregate in a form and later injecting a portland
commonly used earth turning device used in agriculture. cement-sand or resin grout to fill the interstices.
This depth is commonly one to two feet (0.3 to 0.61 m)pressure,p (FL ~®)—the load divided by the area over which it
below land surface. D 5299 acts.

plugging material—a material that has a hydraulic conduc- pressure bulb—the zone in a loaded soil or rock mass
tivity equal to or less than that of the geologic formation(s) pounded by an arbitrarily selected isobar of stress.
to be sealed. Typical materials include portland cement anBressure head—the head of water at a point in a porous

t.)entorlite. _ . _ - D 5299 system; negative for unsaturated systems, positive for satu-
Poisson’s ratio, {)—ratio between linear strain changes rated systems. Quantitatively, it is the water pressure divided
perpendicular to and in the direction of a given uniaxial py the specific weight of water. D 4696

stress change. essure testing—a method of permeability testing with water

.
pore-liquid—liquid that occupies an open space between solitf or grout pumped downhole under pressure.

soil particles. With_in. this g_uide, pore-liquid is Ii_mited to pressure-void ratio curve (compression curve}-a curve
aqueous pore-liquid; that includes water and its solutes. ropresenting the relationship between effective pressure and

- . _ ) ) D 4696 void ratio of a soil as obtained from a consolidation test. The
pore-liquid tensior-seematric-suction or soil water pres- curve has a characteristic shape when plotted on semilog
sure. D 4696 paper with pressure on the log scale. The various parts of the
pore pressurgpore water pressuje—seeneutral stressunder

curve and extensions to the parts of the curve and extensions
stress. to the parts have been designated as recompression, com-

pore water—water con@ained in the voids of the soil or rock. pression, virgin compression, expansion, rebound, and other
porosity, n (D)—the ratio, usually expressed as a percentage, gescriptive names by various authorities.

of: (1) the volume of voids of a given soil or rock mass, 10 hresqure washing—the cleaning of soil or rock surfaces

(2) the total volume of the soil or rock mass. , accomplished by injection of water, air, or other liquids,
porosity—the ratio of the aggregate volume of voids or | qer pressure.

interstices in a rock or soll to its total volume. (ISRM) primary consolidation(primary compression (primary time
portla_l—th_e surface entrance to a tunnel. (ISRM) . effec})—seeconsolidation
posﬂyve d|splacement pump—a pump thf’"t will contlnue to pprimary filter pack —a clean silica sand or sand and gravel
build pressure until the power source is stalled if the pum mixture of selected grain size and gradation that is installed
outle_t is blocked. . : in the annular space between the borehole wall and the well
potential drop, Ah (L)—the difference in total head between screen, extending an appropriate distance above the screen,

two _eqmpqtennal lines. . . . for the purpose of retaining and stabilizing the particles from
potentlometrlc surface—an imaginary surface representl_ng the adjacent strata. The term is used in place of gravel pack.
the static head of ground water. The water table is a D 5092

particular potentiometric surface. primary hole—in grouting the first series of holes to be
Discussion—Where the head varies with depth in the aquifer, a drilled and grouted, usually at the maximum allowable

potentiometric surface is meaningful only if it describes the static head spacing.

along a par_ticular_specified s_urface or stratus in t_hat aquif(_er. Mor_e thaPrimary lining —the lining first placed inside a tunnel or shaft,

one potentiometric surface is required to describe the distribution o usually used to support the excavation. The primary lining

head in this case. D 5092 may be of wood or steel sets with steel or wood lagging or
powder—synonym for bulk solid, particularly when the  rock bolts and shot-crete. (ISRM)
particles of the bulk solid are fine. primary permeability —internal permeability of intack rock;

power spectral density—the limiting mean-square value (for  intergranular permeability (not permeability due to fractur-
example, of acceleration, velocity, displacement, stress, or ing).
other random variable) per unit bandwidth, that is the limitprimary porosity —the porosity that developed during the
of the mean-square value in a given rectangular bandwidth final stages of sedimentation or that was present within
divided by the bandwidth, as the bandwidth approaches zero. sedimentary particles at the time of deposition.

pozzolan—a siliceous or siliceous and aluminous material,primary state of stress—the stress in a geological formation
which in itself possesses little or no cementitious value but before it is disturbed by man-made works. (ISRM)
will, in finely divided form and in the presence of moisture, principal plane—each of three mutually perpendicular planes
chemically react with calcium hydroxide at ordinary tem- through a point in a soil mass on which the shearing stress is
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zero. shaft, made in the roof of one level to reach a level above.
intermediate principal plane-the plane normal to the (ISRM)

direction of the intermediate principal stress. range (of a deformation-measuring instrument}—the
major principal plane—the plane normal to the direction = amount between the maximum and minimum quantity an

of the major principal stress. instrument can measure without resetting. In some instances
minor principal plane—the plane normal to the direction  provision can be made for incremental extension of the

of the minor principal stress. range.

principal stress—seestress Rayleigh wave,vg (LT ~)—dispersive surface wave in which

principal stress (strain)—the stress (strain) normal to one of element has retrograding elliptic orbit with one major
three mutually perpendicular planes on which the shear vertical and one minor horizontal component both in plane

stresses (strains) at a point in a body are zero. (ISRM) of propagation velocity:
Proctor compaction curve-seecompaction curve Vg = av, with 0.910< « < 0.995 for 0.25< v < 0.5
Proctor penetration curve-seepenetration resistance curve (5)
Proctor penetration resistaneeseepenetration resistance  reactant—in grouting a material that reacts chemically with
profile—seesoil profile. the base component of grout system.

progressive failure—failure in which the ultimate shearing "€active aggregate—an aggregate containing siliceous mate-

resistance is progressively mobilized along the failure sur- @l (usually in amorphous or crypto-crystalline state) which
face. can react chemically with free alkali in the cement.

progressive failure—formation and development of localized Discussion—The reaction can result in expansion of the hardened
fractures which, after additional stress increase, eventually material, frequently to a damaging extent.

form a continuous rupture surface and thus lead to failure o
after steady deterioration of the rock. (ISRM) reflected (or refracted) wave—components of wave incident

proportioning pump—seemetering pump upon second medium and reflected into first medium (or
proprietary —made and marketed by one having the exclusive refracted) into second medium.

; o C{eﬂection and refraction loss—that part of transmitted energy
right to manufacture and sell; privately owned and managed. lost due to nonuniformity of mediums

protective filter—seefilter . refusal—in grouting when the rate of grout take is low, or
PTFE tape—joint sealing tape composed of polytetrafluoro- .., 4t 4 given pressure.
ethylene. D5092 o ative consistency,l., C, (D)—ratio of: (1) the liquid limit

pumpe_lbillity—in grou_ting, e:)measuredof the propﬁrt(ijesb Ofr? minus the natural water content, t8) the plasticity index.
particular grout mix to be pumped as controlled by they e density, Dy, 15 (D)—the ratio of () the difference

equipment being used, the formation being injected, and the between the void ratio of a cohesionless soil in the loosest

engineering objective I|m.|tat|ons. , state and any given void ratio, t8)(the difference between
pumping of pavemer{pumping—seepavement pumping the void ratios in the loosest and in the densest states.

pumping test—a field procedure used to determine in Situ |ative water content-seeliquidity index .

permeability or the ability of a formation to accept grout. oy deled soi—soil that has had its natural structure modified
pure shear—a state of strain resulting from that stress condi- g manipulation.

tion most easily described by a Mohr circle centered at th‘?emolding index, I (D)—the ratio of: () the modulus of

origin. (ISRM) _ deformation of a soil in the undisturbed state, &) the
quality assurance/quality control (QA/QC)—the efforts  modulus of deformation of the soil in the remolded state.

completed to evaluate the accuracy and precision of G modeling sensitivity (sensitivity ratio), S (D)—the ratio of:

sampling or testing procedure, or both. D 5088 (1) the unconfined compressive strength of an undisturbed

quarry —an excavation in the surface of the earth from which specimen of soil, toZ) the unconfined compressive strength
stone is obtained for crushed rock or building stone. (ISRM) ' of a specimen of the same soil after remolding at unaltered
Quer-wave (love wave)\W—dispersive surface wave with one  water content.
horizontal component, generally normal to the direction ofresidual drawdown—the difference between the projected
propagation, which decreases in propagation velocity with prepumping water-level trend and the water level in a well or
increase in frequency. piezometer after pumping or injection has stoppBdb269
quick condition (quicksand)—condition in which water is residual soil—soil derived in place by weathering of the
flowing upwards with sufficient velocity to reduce signifi-  underlying material.
cantly the bearing capacity of the soil through a decrease ifesjdual strain—the strain in a solid associated with a state of
intergranular pressure. residual stress. (ISRM)
quick test-seeunconsolidated undrained test residual stress—stress remaining in a solid under zero exter-
radius of influence of a well—distance from the center of the  nal stress after some process that causes the dimensions of
well to the closest point at which the piezometric surface is the various parts of the solid to be incompatible under zero
not lowered when pumping has produced the maximum stress, for example,1f deformation under the action of
steady rate of flow. external stress when some parts of the body suffer permanent
raise—upwardly constructed shaft; that is, an opening, like a strain; or @) heating or cooling of a body in which the
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thermal expansion coefficient is not uniform throughout the surroundings that occurs when a volume of rock is strained
body. (ISRM) beyond the elastic limit and the accompanying failure is of

resin—in grouting, a material that usually constitutes the base such a nature that accumulated energy is released instanta-
of an organic grout system. neously.

resin grout—a grout system composed of essentially resinousock burst—sudden explosive-like release of energy due to
materials such as epoxys, polyesters, and urethanes. the failure of a brittle rock of high strength. (ISRM)

rock flour—seesilt.

rock mass—rock as it occurs in situ, including its structural
discontinuities. (ISRM)

resolution (of a deformation-measuring instrumenty—the  rock mechanics—the application of the knowledge of the
ratio of the smallest divisional increment of the indicating mechanical behavior of rock to engineering problems deal-

scale to the sensitivity of the instrument. Interpolation within  ing with rock. Rock mechanics overlaps with structural
the increment may be possible, but is not recommended in geology, geophysics, and soil mechanics.

Discussion—In Europe, this refers to any chemical grout system
regardless of chemical origin.

specifying resolution. rock mechanics—theoretical and applied science of the me-
resonance—the reinforced vibration of a body exposed to the chanical behaviour of rock. (ISRM)
vibration, at about the frequency, of another body. rolled erosion control product (RECP), n—in erosion con-

resonant frequency—a frequency at which resonance exists.  trol,a material manufactured or fabricated into roll form, and

response—the motion (or other output) in a device or system designed to reduce soil erosion and assist in the germination,
resulting from an excitation (stimulus) under specified con- establishment or protection of vegetation.

ditions. roof—top of excavation or underground opening, particularly
retard—bank-protection structure designed to reduce the ri- applicable in bedded rocks where the top surface of the
parian velocity and induce silting or accretion. opening is flat rather than arched. (ISRM)
retardation—delay in deformation. (ISRM) rotary drilling —a drilling process in which a hole is advanced
retarder—a material that slows the rate at which chemical py rotation of a drill bit under constant pressure without
reactions would otherwise occur. impact. Seepercussion drilling.

reverse circulation—a drilling system in which the circulating round—a set of holes drilled and charged in a tunnel or quarry

medium flows down through the annulus and up through the that are fired instantaneously or with short-delay detonators.
drill rod, that is, in the reverse of the normal direction of (ISRM)

flow. running ground—in tunneling a granular material that tends
revetment—bank protection by armor, that is, by facing of a  to flow or “run” into the excavation.
bank or embankment with erosion-resistant material. rupture —that stage in the development of a fracture where

Richard’s outflow principle—the principle that states that instability occurs. It is not recommended that the term
pore-liquid will not generally flow into an air-filled cavity (at  rupture be used in rock mechanics as a synonym for fracture.
atmospheric pressure) in unsaturated soil. D 4696 (ISRM)

riprap stone—material generally less than 2 tons (1814 kg) inrupture envelopdrupture line—seeMohr envelope
mass, specially selected and graded, when properly placeghgging—usually occurs in sedimentary rock formations as a
prevent erosion through minor wave action, or strong cur- separation and downward bending of sedimentary beds in
rents and thereby preserves the shape of a surface, slope, othe roof of an underground opening. (ISRM)
underlying structure. sample—piece or quantity of bulk material that has been

rise time (pulse rise time}—the interval of time required for selected by some sampling process.
the leading edge of a pulse to rise from some specified smagample contacting equipment-equipment that comes in
fraction to some specified larger fraction of the maximum direct contact with the sample or portion of sample that will

_ value. _ _ undergo chemical analyses or physical testing (for example,
riser—the pipe extending from the well screen to or above the ground water well bailer, split-spoon sampler, soil gas
ground surface. D 5092 sampling probe). D 5088
rock—natural solid mineral matter occurring in large massessand—particles of rock that will pass the No. 4 (4.75-mm)
or fragments. sieve and be retained on the No. 200 (75-pum) U.S. standard
rock—any naturally formed aggregate of mineral matter oc- sjeve.
curring in large masses or fragments. (ISRM) sand boil—the ejection of sand and water resulting from

rock anchor—a steel rod or cable installed in a hole in rock;  piping.

in principle the same as rock bolt, but generally used for rodsand equivaleni—a measure of the amount of silt or clay
longer than about four metres. (ISRM) contamination in fine aggregate as determined by test (Test
rock bolt—a steel rod placed in a hole drilled in rock used to  Method D 2419%
tie the rock together. One end of the rod is firmly anchoredsanded grout—grout in which sand is incorporated into the
in the hole by means of a mechanical device or grout, or mixture.
both, and the threaded projecting end is equipped with a nWapric peat—peat in which the original plant fibers are highly
and plate that bears against the rock surface. The rod can be
pretensioned. (ISRM) -
rock burst—a sudden and violent expulsion of rock from its 3 Annual Book of ASTM Standardsol 04.03.
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decomposed (less than 33 % fibers). space perpendicular to the direction of flow.
saturated unit weight-seeunit weight. segregation—in grouting the differential concentration of the
saturation curve—seezero air voids curve components of mixed grout, resulting in nonuniform propor-
scattering loss—that part of transmitted energy lost due to tions in the mass.

roughness of reflecting surface. seismic suppori—mass (heavy) supported on springs (weak)

schistosity—the variety of foliation that occurs in the coarser- so that mass remains almost at rest when free end of springs
grained metamorphic rocks and is generally the result of the is subjected to sinusoidal motion at operating frequency.
parallel arrangement of platy and ellipsoidal mineral grainsseismic velocity—the velocity of seismic waves in geological

within the rock substance. (ISRM) formations. (ISRM)
secant modulus—slope of the line connecting the origin and a sejsmometes—instrument to pick up linear (vertical, horizon-
given point on the stress-strain curve. (ISRM) tal) or rotational displacement, velocity, or acceleration.
secondary consolidatio(secondary compressipigsecondary  gejf-stressing grout—expansive-cement grout in which the
time effeck—seeconsolidation expansion induces compressive stress in grout if the expan-

secondary filter pack—a clean, uniformly graded sand thatis  gion movement is restrained.

placed.in the annulus between the primary filter papk and thgensitivity—the effect of remolding on the consistency of a
over-lying seal, or between the seal and overlying grout cohesive soil.

Eifrlf flilktgrtr?gthr’i:r?afrefi\llti rr't rgg\(/ ement of seal OIS %Boguzt, Ofsensitiviw (of an instrument)—the differential quotient @,/
! P Yy pack. . dQ,, whereQ, is the scale reading ar@, is the quantity to
secondary hole—in grouting, the second series of holes to be be measured

drilled and grouted usually spaced midway between prlmar)éensitivity (of a transducer)}—the differential quotient @,/

holes. . . )
secondary lining—the second-placed, or permanent, structural dQ,, whereQ is the output and, is the input.

lining of a tunnel, which may be of concrete, steel, or Series grouting—similar to stage grouting, except each suc-
masonry. (ISRM) cessively deeper zone is grouted by means of a newly drilled

secondary state of stress-the resulting state of stress in the 20_:?' ellr:nlr;atllngd the need for washing grout out before
rock around man-made excavations or structures. (ISRM) r|.|ng e' ole eeper: )
sediment basin—a structure created by construction of a S€f—in grouting the condition reached by a cement paste, or

barrier or small dam-like structure across a waterway or by 9rout. when it has lost plasticity to an arbitrary degree,
excavating a basin or a combination of both to trap or usually measured in terms of resistance to penetration or
restrain sediment. deformation; initial set refers to first stiffening and final set

sediment sump—a blank extension beneath the well screen 'Ef€rs {0 an attainment of significant rigidity.
used to collect fine-grained material from the filter pack andSetting shrinkage—in grouting, a reduction in volume of grout
adjacent strata. The term is synonymous with rat trap or tail Prior to the final set of cement caused by bleeding, by the
pipe. D 5092 decreas_e in volume due to the chemlcal combination of
seep—a small area where water oozes from the soil or rock. Water with cement, and by syneresis.
seepage-the infiltration or percolation of water through rock Set time—(1) the hardening time of portland cement; &J the
or soil to or from the surface. The term seepage is usually 9€l time for a chemical grout.
restricted to the very slow movement of ground water.shaft—generally a vertical or near vertical excavation driven

(ISRM) downward from the surface as access to tunnels, chambers,
seepage (percolatior}-the slow movement of gravitational ~ Or other underground workings. (ISRM)
water through the soil or rock. shaking test—a test used to indicate the presence of significant

seepage facen—a boundary between the saturated flow field amounts of rock flour, silt, or very fine sand in a fine-grained
and the atmosphere along which a subsurface liquid dis- soil. It consists of shaking a pat of wet soil, having a
charges, either by evaporation or movement “downhil” consistency of thick paste, in the palm of the hand; observing
along the land surface or in a well as a thin film in response the surface for a glossy or livery appearance; then squeezing
to the force of gravity. the pat; and observing if a rapid apparent drying and

seepage force-the frictional drag of water flowing through ~ subsequent cracking of the soil occurs.
voids or interstices in rock, causing an increase in theshear failure (failure by rupture) —failure in which move-
intergranular pressure, that is, the hydraulic force per unit ment caused by shearing stresses in a soil or rock mass is of
volume of rock or soil which results from the flow of water  sufficient magnitude to destroy or seriously endanger a

and which acts in the direction of flow. (ISRM) structure.
seepage forceJ) (F)—the force transmitted to the soil or rock  general shear failure-failure in which the ultimate strength

grains by seepage. of the soil or rock is mobilized along the entire potential
seepage line-seeline of seepage surface of sliding before the structure supported by the soil
seepage linen—the uppermost level at which a flowing liquid ~ or rock is impaired by excessive movement.

emerges along a seepage face. local shear failure—failure in which the ultimate shearing

seepage velocity,V,, V(LT Y)—the rate of discharge of  strength of the soil or rock is mobilized only locally along
seepage water through a porous medium per unit area of void the potential surface of sliding at the time the structure
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supported by the soil or rock is impaired by excessive separation on sieves of different size openings.

movement. silo—synonym forbin.

shear force—a force directed parallel to the surface elementsilt (inorganic silt) (rock flour) —material passing the No. 200
across which it acts. (ISRM) (75-um) U.S. standard sieve that is nonplastic or very

shear plane—a plane along which failure of material occurs slightly plastic and that exhibits little or no strength when
by shearing. (ISRM) air-dried.

shear resistance-seeinternal friction . silt size—that portion of the soil finer than 0.02 mm and

shear strain—the change in shape, expressed by the relative coarser than 0.002 mm (0.05 mm and 0.005 mm in some
change of the right angles at the corner of what was in the cases).
undeformed state an infinitesimally small rectangle or cubesimple shear—shear strain in which displacements all lie in

(ISRM) one direction and are proportional to the normal distances of
shear strength,s, T; (FL ~?)—the maximum resistance of asoil  the displaced points from a given reference plane. The

or rock to shearing stresses. Smsak shear strength dilatation is zero. (ISRM)
shear strength—(monitoring wells) a measure of the shear or single-cased wel—a monitoring well constructed with a riser

gel properties of a drilling fluid or grout. D 5092 but without an exterior casing. D 5092
shear stress;—a stress acting parallel to the surface of thesingle-grained structure-seesoil structure.

plane being considered. size effect—influence of specimen size on its strength or other
shear stress—stress directed parallel to the surface element mechanical parameters. (ISRM)

across which it acts. (ISRM) skin friction, f (FL™?—the frictional resistance developed
shear stresgshearing stregs(tangential stress—seestress between soil and an element of structure.

shear test—an experiment to determine the flow properties ofslabbing—the loosening and breaking away of relatively large
a bulk solid by applying different states of stress and strain flat pieces of rock from the excavated surface, either

to it. immediately after or some time after excavation. Often
shear teste—an apparatus for performing shear tests. occurring as tensile breaks which can be recognized by the
shear wave (rotational, equivoluminal}—wave in which subconchoidal surfaces left on remaining rock surface.

medium changes shape without change of volume (shear- (ISRM)

plane wave in isotropic medium is transverse wave). slabjacking—in grouting, injection of grout under a concrete

shelf life—maximum time interval during which a material  slab in order to raise it to a specified grade.

may be stored and remain in a usable condition; usuallglaking—deterioration of rock on exposure to air or water.

related to storage conditions. slaking—the process of breaking up or sloughing when an
shock pulse—a substantial disturbance characterized by a rise indurated soil is immersed in water.

of acceleration from a constant value and decay of acceleraieeved grout pipe-seetube A manchette

tion to the constant value in a short period of time. sliding—relative displacement of two bodies along a surface,
shock wave—a wave of finite amplitude characterized by a without loss of contact between the bodies. (ISRM)

shock front, a surface across which pressure, density, anglope—the excavated rock surface that is inclined to the

internal energy rise almost discontinuously, and which yertical or horizontal, or both, as in an open-cut. (ISRM)
travels with a speed greater than the normal speed of soungow test—seeconsolidated-drain test

(ISRM) sludge—a water charged sedimentary deposit.
shotcrete—mortar or concrete conveyed through a hose and

pneumatically projected at high velocity onto a surface. Can ~ Discussion—the water-formed sedimentary deposit may include all

be applied by a “wet” or “dry” mix method. (ISRM) suspended solids carried by the water and trace elements that were in

hrink ti . " h teristi f solution in the water. Sludge usually does not cohere sufficiently to
shrinkage-compensating—in grouting a charactensuc o retain its physical shape when mechanical means are used to remove it

grout made USing an ?Xpa”SiVe cement in which volume  fom the surface on which it deposits, but it may be baked in place and
increase, if restrained, induces compressive stresses that arg, sqherent. D 4700

intended to offset the tendency of drying shrinkage to induce
tensile stresses. See alself-stressing grout slug—a volume of water or solid object used to induce a
shrinkage index, SI (D)—the numerical difference between sudden change of head in a well. D 4044, D 4104
the plastic and shrinkage limits. slump—a measure of consistency of freshly mixed concrete or
shrinkage limit, SL, w, (D)—the maximum water content at ~ grout. See alsslump test
which a reduction in water content will not cause a decreaselump test—the procedure for measuring slump (Test Method
in volume of the soil mass. C 143)?
shrinkage ratio, R (D)—the ratio of: () a given volume slurry cutoff wall —a vertical barrier constructed by excavat-
change, expressed as a percentage of the dry voluma), to ( ing a vertical slot under a bentonite slurry and backfilling it
the corresponding change in water content above the shrink- with materials of low permeability for the purpose of the
age limit, expressed as a percentage of the weight of the containment of the lateral flow of water and other fluids.
oven-dried soil. slurry grout —a fluid mixture of solids such as cement, sand,
sieve analysis—determination of the proportions of particles or clays in water.
lying within certain size ranges in a granular material byslurry trench—a trench that is kept filled with a bentonite
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slurry during the excavation process to stabilize the walls of saturated or the vadose zone. D 5314
the trench. solution cavern—openings in rock masses formed by moving
slush grouting—application of cement slurry to surface rock  water carrying away soluble materials.
as a means of filling cracks and surface irregularities or tasorbed phase—a condition of contaminant residence in which
prevent slaking; it is also applied to riprap to form grouted contaminants are adsorbed into the surface of soil particles
riprap. or absorbed by soil organic matter. D 5314
smooth (-wall) blasting—a method of accurate perimeter sounding well—in grouting a vertical conduit in a mass of
blasting that leaves the remaining rock practically undam- coarse aggregate for preplaced aggregate concrete which
aged. Narrowly spaced and lightly charged blastholes, some- contains closely spaced openings to permit entrance of grout.
times alternating with empty dummy holes, located along the
breakline and fired simultaneously as the last round of the
excavation. (ISRM)
soil (earthy—sediments or other unconsolidated accumulaspacing—the distance between adjacent blastholes in a direc-
tions of solid particles produced by the physical and chemi- tion parallel to the face. (ISRM)
cal disintegration of rocks, and which may or may notspalling—(1) longitudinal splitting in uniaxial compression, or
contain organic matter. (2) breaking-off of plate-like pieces from a free rock surface.
soil binder—seebinder. (ISRM)
soil bioengineering,n—in erosion controlthe applications of  specific capacity—the rate of discharge from a well divided by
engineering practices and ecological principles to design and the drawdown of the water level within the well at a specific
construct systems composed of plant materials, frequently in time since pumping started. D 4043
association with inert materials and manufactured productspecific dischargen (LT })—the rate of flow of water through
to repair past or prevent future soil erosion and shallow slope a porous medium per unit area measured at a right angle to
failures. the direction of flow.
soil-forming factors—factors, such as parent material, cli- specific gravity:
mate, vegetation, topography, organisms, and time involved specific gravity of solids, G, GS (D)—ratio of: (1) the
in the transformation of an original geologic deposit into a \eight in air of a given volume of solids at a stated

Discussion—The grout level is determined by means of a measuring
line on a float within the sounding well.

soil profile. temperature to2) the weight in air of an equal volume of
soil gas—vadose zone atmosphere. D 5314 distilled water at a stated temperature.
soil horizon—seehorizon. apparent specific gravity, G S, (D)—ratio of: (1) the

soil mechanics—the application of the laws and principles of  \weight in air of a given volume of the impermeable portion
mechanics and hydraulics to engineering problems dealing of a permeable material (that is, the solid matter including its
with soil as an engineering material. impermeable pores or voids) at a stated temperaturg)to (
soil physics—the organized body of knowledge concerned the weight in air of an equal volume of distilled water at a
with the physical characteristics of soil and with the methods  stated temperature.
employed in their determinations. bulk specific gravity (specific mass gravity),, G, (D)—
soil profile (profile)—vertical section of a soil, showing the  ratio of: (1) the weight in air of a given volume of a
nature and sequence of the various layers, as developed bypermeable material (including both permeable and imperme-
deposition or weathering, or both. able voids normal to the material) at a stated temperature to
soil stabilization—chemical or mechanical treatment designed (2) the weight in air of an equal volume of distilled water at
to increase or maintain the stability of a mass of soil or a stated temperature.
otherwise to improve its engineering properties. specific storage—the volume of water released from or taken
soil structure—the arrangement and state of aggregation of into storage per unit volume of the porous medium per unit
soil particles in a soil mass. change in headD 4043, D 4050, D 4104, D 4105, D 5269
flocculent structure-an arrangement composed of flocs of specific surface(L ™')—the surface area per unit of volume of
soil particles instead of individual soil particles. soil particles.
honeycomb structure-an arrangement of soil particles hav- specific storagen (L ~)—the volume of water released from
ing a comparatively loose, stable structure resembling a or taken into storage per unit volume of the porous medium
honeycomb. per unit change in head.
single-grained structure-an arrangement composed of in- specific yield—the ratio of the volume of water that the
dividual soil particles; characteristic structure of coarse- saturated rock or soil will yield by gravity to the volume of

grained soils. _ _ _ the rock or soil. In the field, specific yield is generally
soil suspensior-highly diffused mixture of soil and water. determined by tests of unconfined aquifers and represents the
soil texture—seegradation. change that occurs in the volume of water in storage per unit

soil-water pressure—the pressure on the water in a soil-water area of unconfined aquifer as the result of a unit change in
system, as measured by a piezometer for a saturated soil, orhead. Such a change in storage is produced by the draining

by a tensiometer for an unsaturated soil. D 4696 or filling of pore space and is, therefore, mainly dependent
solute phase—a condition of contaminant residence in which  on particle size, rate of change of the water table, and time
contaminants are dissolved in ground water in either the of drainage. D 4043
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specimen—pieces or quantity taken or prepared from a sample at constant rates in “steps” of increasing discharge. Each step

for testing. is approximately equal in duration, although the last step
spherical wave—wave in which wave fronts are concentric may be prolonged. D 5269
spheres. stick-slip—rapid fluctuations in shear force as one rock mass

split spacing grouting—a grouting sequence in which initial ~ slides past another, characterized by a sudden slip between
(primary) grout holes are relatively widely spaced and the rock masses, a period of no relative displacement
subsequent grout holes are placed midway between previousbetween the two masses, a sudden slip, etc. The oscillations
grout holes td’split the spacing.”; this process is continued may be regular as in a direct shear test, or irregular as in a
until a specified hole spacing is achieved or a reduction in triaxial test.

grout take to a specified value occurs, or both. sticky limit, T,, (D)—the lowest water content at which a soll
spring characteristics, ¢ (FL™")—ratio of increase in load to  will stick to a metal blade drawn across the surface of the
increase in deflection: soil mass.
c=1/C ©) stiffness—the_ratio of ch_ange of force (or torque) to the
corresponding change in translational (or rotational) deflec-
where: tion of an elastic element.
C = compliance. stiffness-force—displacement ratio. (ISRM)

stability—the condition of a structure or a mass of materialstone—crushed or naturally angular particles of rock.
when it is able to support the applied stress for a long timestop—in grouting, a packer setting at depth.
without suffering any significant deformation or movementstop grouting—the grouting of a hole beginning at the lowest
that is not reversed by the release of stress. (ISRM) packer setting (stop) after the hole is drilled to total depth.
stability factor (stability number), Ng (D)—a pure number
used in the analysis of the stability of a soil embankment,
defined by the following equation:

Discussion—Packers are placed at the top of the zone being grouted.
Grouting proceeds from the bottom up. Also called upstage grouting.

N, = HyyJc %) storage coefficieri—the volume of water an aquifer releases
se from or takes into storage per unit surface area of the aquifer
where: per unit change in head. For a confined aquifer, the storage
H. = critical height of the sloped bank, coefficient is equal to the product of the specific storage and
Ye = effective unit of weight of the soil, and aquifer thickness. For an unconfined aquifer, the storage
¢ = cohesion of the soil coefficient is approximately equal to the specific yield.
Note 1—Taylor’s “stability number” is the reciprocal of Terzaghi’'s" D_4043' D 4044, D 405_0' D 4104, D 4]_'05' D 4105' D 5269
stability factor.” strain, e (D)—the change in length per unit of length in a given
direction.

stabilized borehole liquid levet—the borehole liquid level strain (linear or normal), e (D)—the change in length per unit
which remains essentially constant with time, that is, liquid  of |ength in a given direction.

does not flow into or out of the borehole. D 4750  strain ellipsoid—the representation of the strain in the form of
stabilizatior—seesoil stabilization. an ellipsoid into which a sphere of unit radius deforms and
stage—in grouting_the length of hole grouted at one time. See  \hose axes are the principal axes of strain. (ISRM)

alsostage grouting strain (stress) rate—rate of change of strain (stress) with time.

stage grouting—sequential grouting of a hole in separate steps (ISRM)
or stages in lieu of grouting the entire length at once; holesirain resolution (strain sensitivity), R, (D)—the smallest
may be grouted in ascending stages by using packers or in subdivision of the indicating scale of a deformation-
descending stages downward from the collar of the hole.  measuring device divided by the product of the sensitivity of
standard compactiea-seecompaction test the device and the gage length. The deformation resolution,
standard penetration resistaneeseepenetration resistance Ry, divided by the gage length.
standing wave—a wave produced by simultaneous transmis-strain (stress) tensor—the second order tensor whose diago-
sion in opposite directions of two similar waves resulting in  nal elements consist of the normal strain (stress) components
fixed points of zero amplitudes called nodes. with respect to a given set of coordinate axes and whose
static water level—the elevation of the top of a column of  off-diagonal elements consist of the corresponding shear
water in a monitoring well or piezometer that is not strain (stress) components. (ISRM)
influenced by pumping or conditions related to well instal- streamline flow—seelaminar flow.
lation, hydrologic testing, or nearby pumpage. D 5092  strength—maximum stress which a material can resist without
steady-state vibration—vibration in a system where the failing for any given type of loading. (ISRM)
velocity of each particle is a continuing periodic quantity. stress,o, p, f (FL ?)—the force per unit area acting within the
stemming—(1) the material (chippings, or sand and clay) used soil mass.
to fill a blasthole after the explosive charge has been effective stress (effective pressure) (intergranular pressure),
inserted. Its purpose is to prevent the rapid escape of the o, f(FL ?—the average normal force per unit area trans-
explosion gases.2f the act of pushing and tamping the mitted from grain to grain of a soil mass. It is the stress that
material in the hole. (ISRM) is effective in mobilizing internal friction.
step-drawdown test—a test in which a control well is pumped  neutral stress (pore pressure) (pore water pressure),,u, u

28



NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

Ay D 653

(FL™®—stress transmitted through the pore water (water between sulfates in soil or groundwater and the grout.

filling the voids of the soll). supercritical flow, n—,a characteristic of flowing water
normal stressg, p (FL™?)—the stress component normal to ~ whereby inertial forces dominate over gravitational forces,
a given plane. quantified by a Froude Number greater than 1.

principal stressg,, o,, 05(FL™?)—stresses acting normal to support—structure or structural feature built into an under-
three mutually perpendicular planes intersecting at a point in ground opening for maintaining its stability. (ISRM)

a body, on which the shearing stress is zero. surface force—any force that acts across an internal or
major principal stressg,(FL™?)—the largest (with regard external surface element in a material body, not necessarily
to sign) principal stress. in a direction lying in the surface. (ISRM)
minor principal stresspy(FL™%)—the smallest (with re- surface wave—a wave confined to a thin layer at the surface
gard to sign) principal stress. of a body. (ISRM)

intermediate principal stressg,(FL™?)—the principal  suspensior—a mixture of liquid and solid materials.

stress whose value is neither the largest nor the smallesuispension agent-an additive that decreased the settlement

(with regard to sign) of the three. rate of particles in liquid.

shear stress (shearing stress) (tangential stress),s  swamp—a forested or shrub covered wetland where standing

FL™®—the stress component tangential to a given plane.  or gently flowing water persists for long periods on the

total stressg, f (FL™?—the total force per unit area acting  surface.

within @ mass of soil. It is the sum of the neutral andsyneresis—in grouting the exudation of liquid (generally

effective stresses. water) from a set gel which is not stressed, due to the
stress ellipsoid—the representation of the state of stress in the tightening of the grout material structure.

form of an ellipsoid whose semi-axes are proportional to theake—seegrout take.

magnitudes of the principal stresses and lie in the principajalus—rock fragments mixed with soil at the foot of a natural

directions. The coordinates of a poiRton this ellipse are slope from which they have been separated.

proportional to the magnitudes of the respective componenigmper—a heavy cylindrical metal section of tubing that is

of the stress across the plane normal to the dired®éh operated on a wire rope or cable. It slips over the riser and

whereO is the center of the ellipsoid. (ISRM) fits inside the casing or borehole annulus. It is generally used
stress (strain) field—the ensemble of stress (strain) states to tamp annular sealants or filter pack materials into place

defined at all points of an elastic solid. (ISRM) and prevent bridging. D 5092
stress relaxation—stress release due to creep. (ISRM) tangential stress-seestress

strike—the direction or azimuth of a horizontal line in the tangent modulus—slope of the tangent to the stress-strain
plane of an inclined stratum, joint, fault, cleavage plane, or curve at a given stress value (generally taken at a stress equal
other planar feature within a rock mass. (ISRM) to half the compressive strength). (ISRM)

structure—one of the larger features of a rock mass, liketarget monitoring zone—the ground water flow path from a
bedding, foliation, jointing, cleavage, or brecciation; also the particular area or facility in which monitoring wells will be
sum total of such features as contrasted with texture. Also, in screened. The target monitoring zone should be a stratus
a broader sense, it refers to the structural features of an area(strata) in which there is a reasonable expectation that a
such as anti-clines or synclines. (ISRM) vertically placed well will intercept migrating contaminants.

structure—seesoil structure. D 5092

subbase—a layer used in a pavement system between theemporary decommissioning—the engineered closure of a
subgrade and base coarse, or between the subgrade angvell intended to be returned to service at some later date
portland cement concrete pavement. (generally no more than six months). Temporary plugging

subcritical flow, n—a characteristic of flowing water whereby  should not damage the structural integrity of the well.
gravitational forces dominate over inertial forces, quantified Plugging materials consist of sand, bentonite, or other easily

by a Froude Number greater than 1. removed materials. D 5299
subgrade—the soil prepared and compacted to support aensile strength (unconfined or uniaxial tensile strength)T,
structure or a pavement system. (FL™®—the load per unit area at which an unconfined
subgrade surface—the surface of the earth or rock prepared to cylindrical specimen will fail in a simple tension (pull) test.
support a structure or a pavement system. tensile stress—normal stress tending to lengthen the body in
submerged unit weightseeunit weight. the direction in which it acts. (ISRM)
subsealing—in grouting, grouting under concrete slabs for the tensiometer—a device for measuring soil-water matric poten-
purpose of filling voids without raising the slabs. tial (or tension or suction) of water in soil in-situ; a porous,
subsidence—the downward displacement of the overburden permeable ceramic cup connected through a water filled tube
(rock or soil, or both) lying above an underground excava- to a pressure measuring device. D 4696
tion or adjoining a surface excavation. Also the sinking of atest pit—a shallow excavation made to characterize the
part of the earth’s crust. (ISRM) subsurface. D 5092
subsoil—(a) soil below a subgrade of fillb that part of a soil ~ tertiary hole—in grouting the third series of holes to be
profile occurring below the “A” horizon. drilled and grouted usually spaced midway between previ-

sulfate attack—in grouting harmful or deleterious reactions  ously grouted primary and secondary holes.
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texture—of soil and rock geometrical aspects consisting of against the soil and measuring its resistance to rotation under
size, shape, arrangement, and crystallinity of the component a given axial load.
particles and of the related characteristics of voids. total soil-water potential—the sum of the energy-related
texture—the arrangement in space of the components of a rock components of a soil-water system; for example, the sum of
body and of the boundaries between these components.the gravitational, matrix and osmotic potentials. D 4696
(ISRM) total stress—seestress
theoretical time curve-seeconsolidation time curve toughness index|], T,,—the ratio of: @) the plasticity index,
thermal spalling—the breaking of rock under stresses induced to (2) the flow index.
by extremely high temperature gradients. High-velocity jettraction, S,, S,, Sy(FL ®)—applied stress.
flames are used for drilling blast holes with this effect.transformed flow net—a flow net whose boundaries have
(ISRM) been properly modified (transformed) so that a net consisting
thermo-osmosis—the process by which water is caused to of curvilinear squares can be constructed to represent flow
flow in small openings of a soil mass due to differences in conditions in an anisotropic porous medium.
temperature within the mass. transmissivity—the volume of water at the existing kinematic
thickness—the perpendicular distance between bounding sur- viscosity that will move in a unit time under a unit hydraulic
faces such as bedding or foliation planes of a rock. (ISRM) gradient through a unit width of the aquifer. D 4043,
thixotropy —the property of a material that enables it to stiffen D 4050, D 4104, D 4105, D 4106, D 4631
in a relatively short time on standing, but upon agitation ortransmissivity—the rate at which water of the prevailing
manipulation to change to a very soft consistency or to a kinematic viscosity is transmitted through a unit width of the
fluid of high viscosity, the process being completely revers- aquifer under a unit hydraulic gradient.

ible. L . . Discussion—It is equal to an integration of the hydraulic aconduc-
throw—the projection of broken rock during blasting. (ISRM) jyities across the saturated part of the aquifer perpendicular to the flow

thr(LljgtR—Mf)orce applied to a drill in the direction of penetration. paths. D 5092

tight—rock remaining within the minimum excavation lines transmissivity—the volume of water of the prevailing kine-
after completion of a blasting record. (ISRM) matic viscosity transmitted in a unit time through a unit

till—seeglacial till . width of the aquifer under a unit hydraulic gradient.

time angle of internal friction, ¢,—inclination of the time D 5269
yield locus of the tangency - point with the Mohr stress circletransported soil—soil transported from the place of its origin
passing through the origin. by wind, water, or ice.

time yield locus—the yield locus of a bulk solid which has transverse wave, v, (LT *)—wave in which direction of
remained at rest under a given normal stress for a certain displacement of element of medium is parallel to wave front.

time. The propagation velocity, is calculated as follows:
time curve—seeconsolidation time curve Vi = \/Glp = \/Wlp = \/EpT2L + V)] ©)

time factor, T,, T (D)—dimensionless factor, utilized in the
theory of consolidation, containing the physical constants ofwhere:
a soil stratum influencing its time-rate of consolidation, G = shear modulus,

expressed as follows: p = mass density,
v = Poisson’s ratio, and
T=k(1+et(ay,H? = (c,t)/H? (8 E = Young's modulus.
where transverse wave (shear waveja wave i_n which the displace-
K = coefficient of permeability (LTY), ment at each point of the medium is parallel to the wave
e = void ratio (dimensionless), front. (ISRM) o
t = elapsed time that the stratum has been consolidated@mie—material placed under water through a tremie pipe in
(M), such a manner that it rests on the bottom without mixing
a, = coefficient of compressibility (FF?), with the water.
vw = unit weight of water (FL3), tremie method—the method whereby materials are emplaced
H = thickness of stratum drained on one side only. If in the bottom of a borehole with a small diameter pipe.
stratum is drained on both sides, its thickness equals D 4696
2H (L), and trench—usually a long, narrow, near vertical sided cut in rock
= coefficient of consolidation T7%). or soil such as is made for utility lines. (ISRM)
top of borehole—the surface of the ground surrounding the triaxial compression—compression caused by the application
borehole. D 4750 of normal stresses in three perpendicular directions. (ISRM)
topsoil—surface soil, usually containing organic matter. triaxial shear test (triaxial compression test}—a test in

torsional shear test—a shear test in which a relatively thin test  which a cylindrical specimen of soil or rock encased in an
specimen of solid circular or annular cross-section, usually impervious membrane is subjected to a confining pressure
confined between rings, is subjected to an axial load and to and then loaded axially to failure.
shear in torsion. In-place torsion shear tests may be petriaxial state of stress—state of stress in which none of the
formed by pressing a dentated solid circular or annular plate three principal stresses is zero. (ISRM)
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true solution—one in which the components are 100 % particles being of the same approximate diameter. A granular
dissolved in the base solvent. material is considered uniformly graded when the uniformity
tube A manchette—in grouting a grout pipe perforated with coefficient is less than about five (see Test Method D 2487).
rings of small holes at intervals of about 12 in. (305 mm). Comparable to the geologic term well sorted. D 5092
Discussion—Each ring of perforations is enclosed by a short rubberunIt weight, -y (FL 3)._W(a|.ght per .“'f“.t volume (with this, and
sleeve fitting tightly around the pipe so as to act as a one-way valve all subsequent unit-weight definitions, the use of the term

when used with an inner pipe containing two packer elements that Weight means force).
isolate a stage for injection of grout. dry unit weight (unit dry weight)yg, ve (FL™3)—the weight

tunnel—a man-made underground passage constructed with- of soil or rock solids per unit of total volume of soil or rock
out removing the overlying rock or soil. Generally nearly ~Mass. ) ) a3 _ ) _
horizontal as opposed to a shaft, which is nearly vertical. €ffective unit weighty, (FL™)—that unit weight of a soil or
(ISRM) rock which, when multiplied by the height of the overlying
turbulent flow —that type of flow in which any water particle ~ column of sail or rock, yields the effective pressure due to
may move in any direction with respect to any other particle, the weight of the overburden. - o
and in which the head loss is approximately proportional to maximum unit weightyy,,.(FL™>)—the dry unit weight
the second power of the velocity. defined by the peak of a compaction curve.
turf reinforcement mat (TRM) —a non-degradable geosyn- ~ Saturated unit weightys, ysa{FL™°)—the wet unit weight of
thetic or geocom(osite processed into a matrix sufficient to & soil mass when saturated. o
increase the stability threshold of otherwise unreinforced submerged unit weight (buoyant unit weighf), v', Ysub
established vegetation. (FL™3)—the weight of the solids in air minus the weight of
water displaced by the solids per unit of volume of soil or

Discussion—Products in this category may incorporate ancillary . . - . . .
degradable components to enhance the germination and establishmentrOCk mass; the saturated unit We'ght minus the unit We'ght of

of vegetation. water. hof _— - Vol
ultimate bearing capacity, d, q,, (FL ®—the average load unit weight of watery,, (FL")—the weight per unit volume

: . . of water; nominally equal to 62.4 Ibffior 1 g/cm€.
per unit of area required to produce failure by rupture of a : : : ! i
' : wet unit weight (mass unit weighty,,, Yyet (FL™)—the
supporting soil or rock mass. . . - ;
unconfined compressive strength-the load per unit area at weight (solids plus water) per unit of total volume of soil or
; pre: Hrengt ad p . rock mass, irrespective of the degree of saturation.
which an unconfined prismatic or cylindrical specimen of

. . . - _3 .
material will fail in a simple compression test without lateral Zero air VO'd.S unit weighty,, vs (FL ).—the weight of
support. solids per unit volume of a saturated soil or rock mass.

unconfined aquifer, —an aquifer that has a water table. unloading modulus—slope of the tangent to the unloading

unconfined compressive strengtkeecompressive strength sl_tfress;]straln cu(rjve at a given stress value. (ISRM)
unconfined yield strength, f.— the major principal stress of UP!Iit —the upward water pressure on a structure.

the Mohr stress circle being tangential to the yield locus with Sy";bo' FLE’Q“
the minor principal stress being zero. A synonym for g, Syymb0| U F or FL-t

compressive strength

unconsolidated-undrained test (quick test—a soil test in
which the water content of the test specimen remains
practically unchanged during the application of the confining (!SRM) ) _ ) _
pressure and the additional axial (or shearing) force. uplift—in grouting vertical displacement of a formation due

undamped natural frequency—of a mechanical systenthe to grout injection. _ _ _
frequency of free vibration resulting from only elastic and Vacuum—a degree of rarefaction below atmospheric pressure:

uplift —the hydrostatic force of water exerted on or underneath
a structure, tending to cause a displacement of the structure.

inertial forces of the system. negative pressure. _ _ - D 4696
underconsolidated soil deposit-a deposit that is not fully —vadose zone-the hydrogeological region extending from the
consolidated under the existing overburden pressure. soil surface to the top of the principle water table; commonly

underdamped-well response-response characterized by the referred to as the “unsaturated zone” or “zone of aeration”.
water level oscillating about the static water level following ~These alternate names are inadequate as they do not take into
a sudden change in water level. (See for compartseer- account locally saturated regions above the principle water
damped well responsg D 4044, D 4104 table (for example, perched water zones 4696, D5314

undisturbed sample—a soil sample that has been obtained byvane shear test-an in-place shear test in which a rod with
methods in which every precaution has been taken to thin radial vanes at the end is forced into the soil and the
minimize disturbance to the sample. resistance to rotation of the rod is determined.

uniaxial (unconfined) compressior—compression caused by varved clay—alternating thin layers of silt (or fine sand) and
the application of normal stress in a single direction. ISRM) clay formed by variations in sedimentation during the

uniaxial state of stress—state of stress in which two of the  various seasons of the year, often exhibiting contrasting
three principal stresses are zero. (ISRM) colors when partially dried.

uniformly graded—a quantitative definition of the particle velocity, n—time rate of linear motion in a given direction.
size distribution of a soil which consists of a majority of vent hole—in grouting a hole drilled to allow the escape of air
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and water and also used to monitor the flow of grout. of particles in that material, expressed as a percentage.
vent pipe—in grouting a small-diameter pipe used to permit water gair—seebleeding

the escape of air, water, or diluted grout from a formation. water-holding capacity (D)—the smallest value to which the
vented cap—a cap with a small hole that is installed on top of  water content of a soil or rock can be reduced by gravity

the riser. D 5092 drainage.
vibrated beam wall (injection beam wall)—barrier formed  water-plasticity ratio (relative water content (liquidity

by driving an H-beam in an overlapping pattern of prints and  indey—seeliquidity index .

filling the print of the beam with cement-bentonite slurry or water table—seefree water elevation

other materials as it is withdrawn. water table (ground-water table)—the surface of a ground-
vibration —an oscillation wherein the quantity is a parameter \yater body at which the water pressure equals atmospheric

that defines the motion of a mechanical system (e=illa- pressure. Earth material below the ground-water table is

_t|(_3n). . ) saturated with water. D 4750
virgin compression curve-seecompression curve water table aquifer, n—see preferred termnconfined aqui-

viscoelasticity—property of materials that strain under stress fgr.

partly elastically and partly viscously, that is, whose strain is,ave_disturbance propagated in medium in such a manner
partly dependent on time and magnitude of stress. (ISRM)  that at any point in medium the amplitude is a function of
viscosity—the internal fluid resistance of a substance which ime, while at any instant the displacement at point is
makes it resist a tendency to flow. function of position of point.
viscous damping—the dissipation of energy that occurs when ;5 front—moving surface in a medium at which a propa-
a particle in a vibrating system is resisted by a force that has gated disturbance first occurs.

a magnitude proportional to the magnitude of the velocity OfWave front—(1) a continuous surface over which the phase of

the _p?rticle and direction opposite to the direction of the awave that progresses in three dimensions is constarg) or (
. particle. . a continuous line along which the phase of a surface wave is
viscous flow—seelaminar flow. constant. (ISRM)

VOid._Sp?Ce in aT?]c_)il or rock mrgss not ch%pieq by solid4e length—normal distance between two wave fronts with

mineral matter. This space may be occupied by air, water, or periodic characteristics in which amplitudes have phase
(.)ther'gaseous or I'qu'(,j material. ) difference of one complete cycle.

Vot'd rgtl?r; € ([7)—thefratllq dOf' at)' tlhe yolume of VO'.CIJ space, weathering—the process of disintegration and decomposition
O.(. ) the volume of Solld particies in a given Soll mass. as a consequence of exposure to the atmosphere, to chemical
critical void ratio, ¢ (D)—the void ratio corresponding ©0 ¢tion and to the action of frost, water, and heat. (ISRM)
the critical density. weep hole—a small diameter hole (usual¥ in.) drilled into

volumetric shrinkage (volumetric change),V (D)—the de- the protective casing above the ground surface that serves as

crease in volume, prressed as a percentage of th_e soil MAaSY drain hole for water that may enter the protective casing
when dried, of a soil mass when the water content is reduced

. : . annulus. D 5092
from a given percentage to the shrinkage limit. . . . :
von Post humification scale—a scale describing various well comple_t|on dla_gram—a record that illustrates the details

of a well installation. D 5092

stages of decomposition of peat ranging from H1, which is S . . .
9 P P ging well screen—a filtering device used to retain the primary or

completely undecomposed, to H10, which is completely ) ) S . - .
decomposed natural filter pack; usually a cylindrical pipe with openings
wall friction, f’ (FL~?)—frictional resistance mobilized be- of a unlfor.m W'dth’ onentlat!onz and spacing. [).5092
tween a wall and the soil or rock in contact with the wall, Well screen jetting (hydraulic jetting)—when jetting is used
for development, a jetting tool with nozzles and a high-

wall yield locus—a plot of the wall shear stress versus wall . dtof 1 wardly th hth
normal stress. The angle of wall friction is obtained from the pressure pump IS used to torce water outwardly through the
screen, the filter pack, and sometimes into the adjacent

wall yield locus as the arctan of the ratio of the wall shear geologic unit. D 5092

stress to wall normal stress. land—Iand which has th bl b h
washing—in grouting, the physical act of cleaning the sides of wetlana—land which has the water table at, near, or above the
a hole by circulating water, water and air, acid washes, or land surface, OrWh'_Ch IS satur_ated for Iong enou_gh perlod_s to
chemical substances through drill rods or tremie pipe in an pro_mote h_ydrophyhc vegetation and various kln_ds of bio-

open hole logical activity which are adapted to the wet environment.
wetting agent—a substance capable of lowering the surface

washout nozzle—a tubular extension with a check valve : e At . :
utilized at the end of a string of casing through which water t€nsion of liquids, facilitating the wetting of solid surfaces,
and facilitating the penetration of liquids into the capillaries.

can be injected to displace drilling fluids and cuttings from ! ‘ - .
the annular space of a borehole. D5092 Wwetunt weight—seeunit weight. _
water-cement ratio—the ratio of the weight of water to the Working pressure—the pressure adjudged best for any par-
weights of Portland cement in a cement grout or concrete ticular set of conditions encountered during grouting.
mix. See alsgrout mix. Discussion—Factors influencing the determination are size of voids
water content,w (D)—the ratio of the mass of water contained  to be filled, depth of zone to be grouted, lithology of area to be grouted,
in the pore spaces of soil or rock material, to the solid mass grout viscosity, and resistance of the formation to fracture.

32



NOTICE: This standard has either been superceded and replaced by a new version or discontinued.
Contact ASTM International (www.astm.org) for the latest information.

Ay D 653

yield—in grouting, the volume of freshly mixed grout pro-  transverse stress limited to materials having a linear stress-
duced from a known quantity of ingredients. strain relationship over the range of loading. Also called
yielding arch—type of support of arch shape, the joints of elastic modulus.
which deform plastically beyond a certain critical load, thatzone of saturation—a hydrologic zone in which all the
is, continue to deform without increasing their resistance. interstices between particles of geologic material or all of the
(ISRM) joints, fractures, or solution channels in a consolidated rock
yield locus—plot of shear stress versus normal stress at failure. unit are filled with water under pressure greater than that of
The yield locus (YL) is sometimes called the instantaneous the atmosphere. D 5092
yield locus to differentiate it from the time yield locus. zero air voids curve (saturation curve)}—the curve showing
yield stress—the stress beyond which the induced deformation the zero air voids unit weight as a function of water content.
is not fully annulled after complete destressing. (ISRM)  zero air voids densityzero air voids unit weight—seeunit
Young’s modulus—the ratio of the increase in stress on a test weight.
specimen to the resulting increase in strain under constant

APPENDIX
(Nonmandatory Information)

X1. ISRM SYMBOLS RELATING TO SOIL AND ROCK MECHANICS

Note X1.1—These symbols may not correlate with the symbols normal stress

appearing in the text. Oy Oy O, stress components in rectangular coordinates
incipal stresses
X1.1 Space 1 92, 93 principa )
P 5., S, S5 applied stresses (and reactions)
Qe solid angle op horizontal stress
| ’ length oy, vertical stress
: hear stress
b width i s . .
h height or depth Tyr Tyzr Tox il;te:Sr stress components in rectangular coordi-
r radius :
A area € strain
Y volume € €y € strain components in rectangular coordinates
t time ) . )
v velocity Yy Vyzr Vox shear strain components in rectangular coordinates
® angular velocity )
g gravitational acceleration 0 volum(’a strain . -
o E Young’s modulus; modulus of elasticity
X1.2 Periodic and Related Phenomena E=0/
o €1, €5, €3 principal strains
;— ?e”‘)d'c time G shear modulus; modulus of rigidity
requency G=1H
® angular frequency c cohesion
A wave length bs angle of friction between solid bodies
X1.3 Statics and Dynamics b angle of shear resistance (angle of internal friction)
h hydraulic head
m mass i hydraulic gradient
p density (mass density) j seepage force per unit volume or seepage pres-
G, mass specific gravity sure per unit length
Gs specific gravity of solids k coefficient of permeability
G, specific gravity of water mn viscosity
F force Npr plasticity (viscosity of Bingham body)
T tangential force tet retardation time
w weight tes relaxation time
v unit weight Ts surface tension
Yo dry unit weight q quantity rate of flow; rate of discharge
Y unit weight of water Q quantity of flow
v buoyant unit weight FS safety factor
Vs unit of solids X1.5 Heat
T torque
/ moment of inertia T temperature
w work B coefficient of volume expansion
eners -
) ) oy X1.6 Electricity
X1.4 Applied Mechanics
. . / electric current
2 \pl)glrcci)sriso o} electric charge
C capacitance
w water content L self-inductance
S, degree of saturation R resistance
p pressure o resistivity
u pore water pressure
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