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various discontinuities.

Rock fragments and rock cores used in laboratory tests
are generally all intact rocks.

The engineering performance of a rock mass under
external loadings is very often governed by the
strength and orientation of the discontinuities rather
than the properties of the intact rock.

Other factors that influence rock behavior are the
presence of water and the in-situ stresses within the
rock mass.
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e Objective: to acquire the data needed to create a
geotechnical model of the ground that will be affected
by the construction of the project.

» the sizes and shapes of the different bodies of
geological materials in the ground;

» the geotechnical properties of those materials that
are relevant to the project;

» the distribution, orientation and engineering

characteristics of the structural discontinuities in the
mass;

» the location and behaviour of groundwater.
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Site Investigation

e The methods used for exploratlon and mvestlgatlon of
rock include:

» Exploration (test) pits

» Rock core drilling

» Non-core (destructive) drilling
» Geologic mapping

» Geophysical methods
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Exploration pits: where there is little or no relevant,
existing exposure; the extent of discontinuities and
large-scale structural features can be investigated,

mapped and recorded in better detail.

Non-core (destructive) drilling: when an intact rock
sample is not required and for identification of top of
rock or cavity.

Geophysical methods such as seismic refraction and
ground penetrating radar (GPR) may be used to obtain
the depth to rock, location of fractures, etc.

Geologic mapping of rock exposures or outcrops
provides a means for assessing the composition and
discontinuities of rock strata on a large scale.
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Rock Exploration

e Exploration pits:

» Utilized for direct, detailed examination of the
geological structure of rock masses;

» Trenches are excavated perpendicularly to the
strikes of the rock layers, where the soil cover
thickness is not in excess of 3-4 m and rock layers
are steeply inclined.

(b)

Open excavation—a trench (after Czekajowski, 1972): (a) vertical longitudinal
section (/—trench, 2—soil cover, 3—bedrock); (b) vertical cross-section (on a scale differing
from that in (a)).
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e Exploration pits:

> Shallow shafts are used where the soil cover

thickness does not exceed 3-4 m and the inclination
angle of the layers is small.

» Shafts are placed along reference lines and are so
spaced that the lower part of each extends to that
bedrock layer which is cut by the upper part of the
preceding shallow shaft.

(a) (b]
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Open excavation—shallow shafts, vertical cross-sections (after Czekajowski, 1972).
1, 2, 3—numbers indicating the order of making the shafts.
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e Discontinuity sampling on exposed rock faces:

» From sampling on exposed rock faces, either above
or below ground, information about the orientation,
spacing, roughness and curvature of discontinuities
can be obtained.

> Intersections between discontinuities and the rock
face produce linear traces which provide 2D sample
of the discontinuity network.

» The size and shape of discontinuities can only be
inferred based on assumptions.
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e Discontinuity sampling on exposed rock faces:

» Straight scanline sampling: to determine spacing,
length and orientation of discontinuities.

S=S,sind

N = e

sin &

Where:

s = true spacing between discontinuities of the same set;

S, = measured (apparent) spacing between discontinuities of the same
set on the rock face;

6 = angle between the scanline and the discontinuity traces;

N = adjusted number of discontinuities;

N, is the measured (apparent) number of discontinuities.
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Rock drilling procedures are used when formations are
encountered that are too hard to be sampled by soil
sampling methods (ASTM D 2113).

A penetration of 25 mm (1 in) or less by a 51 mm (2
in) diameter split-barrel sampler following 50 blows
using standard penetration energy indicates that soil
sampling methods are not applicable and rock drilling
or coring is required.

Rock drilling should be performed to a depth that
assures that refusal was not encountered on a boulder.
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e Two ways of drilling into the rock overburden:

» Rotary drilling: a sharp rotating drill bit is advanced
into the ground, exerting a downward pressure as

well.

» Percussion drilling: the drill bit is repeatedly
hammered into the rock.

e Rock core drilling is used to obtain intact samples of
rock for testing purposes and for assessing rock
quality and structure.
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e A core barrel is attached to a
drilling rod.

» single-tube core barrel (a):
disturbed samples; used in
homogeneous hard intact
rock mass.

» double-tube core barrel (b)
most common; minimizes
disturbance.

saw tooth) is attached to the
bottom of the barrel.

https://www.youtube.com/watch?v=U5TpDxA=-KIU




Rock drilling and sampting- . —————

e Common core sizes and their standard designations

Core size designations and nominal diameters

Nominal core diameter

Nominal hole diameter

Symbol (mm) (in.) (mm) (in.)

AQ 27.0 | V. 48.0 55
BQ 36.5 | %, 60.0 25,
NQ 47.6 |74 75.8 D,
HQ 63.5 2 Y 96.0 3L
PO 85.0 3%, [22.6 45y,
EX 22.2 A 36.5 1 %,

AX 30.2 1%, 47.6 1%

BX 41.3 A 58.7 25
NX 54.0 2 ) 74.6 215,
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e Selection of core size

» in most rocks a diameter of not less than 70 mm is
adequate for good recovery, proper examination
and testing.

» In massive, strong rocks, a diameter of 55 mm is
usually adequate.

» For very weak and/or friable rocks it may be
necessary to obtain 100 mm or even 150 mm
diameter core.
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e Diamond bits are applicable in all rock types and
permit higher rates of coring when compared to other

bits.
e Carbide insert bits are cheaper than diamond bits and
can be used in soft to medium-hard rock.

e Sawtooth bits are the cheapest, but lead to slower
coring, and are typically only used in soft rock.
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e In fractured and weathered rock zones the core length
should be 1.5 meters or less.

e The core lengths should not be greater than 3 m under
any conditions because of the potential to damage the
long cores.

e Rock coring can be accomplished with either
conventional or wireline equipment.

» With conventional drilling equipment, the entire
string of rods and core barrel are brought to the
surface after each core run to retrieve the rock core.

» Wireline drilling equipment allows the inner tube to
be uncoupled from the outer tube and raised rapidly
to the surface by means of a wire line hoist.

https://www.youtube.com/watch?v=SylLnsdeuly4
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e Observations during drilling

» Drilling Rate/Time: The drilling rate should be
monitored and recorded on the boring log in the
units of minutes per 0.3 m (1 ft).

» Core Photographs: cores in the split core barrel
should be photographed immediately upon removal
from the borehole.

» Rock Classification: the rock type and its inherent
discontinuities, joints, seams, and other facets
should be documented.

» Core Recovery and Core Recovery (CR) Ratio
» Rock Quality Designation (RQD)
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Rock drilting-and-sampling————

Project: L -
. og of Core Borin
e The Rock Core Log: | toson g 9
Project Number: Sheet 1 of __
Date(s) Logged Checked
Drilled By By
i Drill Bit Total Pe
m Size/Type Dl?ad tﬂ'l)ctmm)
Drill Rig Drilled Inclination from
Type By - Vertical/Bearing
Apparent or bepth M ATD __ mafter ___hrs ___ m after hrs gﬂﬁ:ﬁgﬂmg,
Comments x;.i:fﬁh
_ ROCK CORE )
c .
cel Se L1522l 2 3 |s2| FELD
22| 22 |2|2|¢|%|o|258] ¢ MATERIAL DESCRIPTION 52| %a|EE| NOTES
AR HHENE HEHE:
o E|le|g|w|xc|waz| 3 o |30k
1 L _
Pee I Printed:
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Project: Key to Rock Core Log [|Project: Key to Rock Core Log
Project Location: Project Location:
Project Number: Sheet 1 of 2 Project Number: Sheet 2 of 2
. ROCK CORE . ROCK CORE
| EXIE = 5 * = | .3
gl 22 | sl sl 2| E|®]| 2] 5 § |g2| FELD || co éﬁ-dff*ﬁh; § |g£| FIELD
EE §§ £|£|5|%|s|2358( S| MATERIAL DESCRIPTION |5 |t, 25| wores || 52 g.g 2|28l |a §34| MATERIAL DESCRIPTION  |3.|8.[Z%| noTes
o £ 2l1slo = = a o clx|218|o £ Blas|=g
5 EﬁéEgEEi: n!pgjpgds éﬁﬁémnﬁﬂi: E:SﬁéE
1 [2] [Bl[es [17] Vreatharec, modaratery etiomgr ™ Y (13 4 [d KEY TO DESCRIPTIVE TERMS USED ON CORE LOGS
5 1 1 oo ‘Eﬁl_ o Stow driing DISCONTINUITY DESCRIPTORS
1 = m E Em@m E’ Dip of fracture surface measured relative to horizontal
1 ) 1: 75. J, VN, Fe, Su, A, 8, VC 7 m Disoontinuity Typa: [3 Amount of Infilling: E Discon -] m :
M: Mechanical Breakage F - Fauh Su - Surface Stain EW - Extremely Wide (>20)
4 — — — - J - Joint Sp - Spotty w = Wide (7-20)
Sh - Shear Pa - anllv Filled M - Moderate (2.5-7)
[ FER N S N S SO S A N R o Fo - Folistion Fi - Filled ¢ - Close (0.7-25)
o o o vk
[(] et Distance {in meters) from the collar of the borshole.
i . W - Wide (12.5-50) Wa - Wavy
@ Elevation: Elevation (in meters) from the collar of the borshole, MW - Moderately Wide (2.6-12.5) Fl - Planar
N - Nerrow (1.25-2.5) St - Stepped
E] n No.: Number of the individual coring interval, starting at the top of bedrook. YN - Vory Nemow (<1.25) It - Imogular
- Tig
. . . - T of Infilling: Roughness of Surface:
lzl Box No.: Number of the core box which contains core from the corresponding run. E Tl - Clay E Sik - Sh sided lsurface has emooth, g finish with visual
El - Calcite evidence of striationa]
Recovery: A lin p trom the coring interval; caloulated as the length Ch - Chiorite 5 - Smooth [surf: pp th and feels so ta the touch]
o core reoobered Shided. By the length of tha run. Fe - lron Oxide SR - Slightly Raugh the di wity surfaces are
Gy - Gypsum/Talc distinguishable md can bo felt] ) .
Frac, H [Fracture Frequency) The number of neturally occurring fractures in each foot of core; H - Healed R - Rough [some ridges and side-sngle steps are svident; asperitias
does not include machanical breaks, which are eonsudered to be induced by drlhg_ Ne - None are clearly visible, and discontinuity surface fesls very abrasive]
Py - Pyrite VR - Very Rough [near-vertical steps and ridges occur on the
ROD: (Rock Quality Dmgnmnn] Amount (in percent) of intact core (pieces of sound core ormor Qz - Quanz discontinuity surface]
than 100 mm in | mft coring interval; calculated as the sum of the lengths of &d - Sand
core divided by the na‘lh of I.ht core run.
Fracture Drawing: Sketch of the il and h | breaks, the angle of
the fractures relative to the omssﬂotlonal axis of Iha core. 'NR“ ndmtm no raa%vuy ROCK Dascri Ril:‘ L ALTERATION o
a——r._Description Begognition
Fracture Number: Location of sach naturally oowmng fracture (numbered) and mechanical break (labeled "M"} Residual Soil Original minerals of rock have been entirely d inerals, and
v cecurming fﬂ ;1 | in Column 11 [keyed by number) using descriptive iginal rock fabric is not apparent; material can be mnl\r broken b\r hand
torms defined an the folowing mgc [tams a-ht o letely Weath d Original Is of rock have been almost entirely d i to d k
Lithology: A graphic log using baolz to differing rock types. minerals, although original fabric may I:e intact: material can be urmulnte-d by hand
Highly Weathered/Alterad Mgla thu:dhalf of tha m(lzl: is d roompos :ﬁ‘\r s e L o .tkf b
El Deseription:, Lithologic description in this order: rock type, color, texture, grein size, foliation, weathering, 0-mm-diameter sample can be broken readily by hend across rock fabric
efined Mod ty Waatherad/Altered Rock is discolored and by kened, but less than half is decomposed: a .
b l\'"rm: :‘&"ﬁﬁﬁ'ﬁtﬂ en d”wptb?s“'m’ fred LaRAA following pege. A dotaied minimum 50-mm-diameter sample cannot ba broken readily by hand across rock fabric
El Discontinuity Du% Abbreviated descri of fi pondng of Iy i Slhightly Weathered/Altered Rock is shightly discol . but not noticeably lower in gth than fresh rock
racture in Column 9 using terms defined on Iho fellowing page {ltems a-hl. Frash Rock shows no discol loss of gth, or other effect of weathering/alteration
IE Packer Tests: A vertical line depicts the interval over which a packer test is performed. ROCK STRENGTH Approximate Uniaxial
Description Recognition Compressive Strength ll’!l
Laboratory Tests: A vertical line depicts the interval over which core has been removed for laboratary testing. . " .
e L R T A S ek bk Sz aacs b e 2
IE’ Drill Rate: Rate (in meters per hour) of penetration of drilling. "N/O" indicates rate not observed. Weak Rock Can ba paaled with difficulty by packet knife 5000 - 25000
Medium Strong Rock Can be indented 5 mm with sharp end of pick 25,000 - 50,000
Strong Rock Requires one h-mrncr blow to fracture 50,000 - 100,000
Field Notes: n drilling g, water loss, reasons for core loss, end use of drilling mud; \lary Strong Rock Requires many h blows to f 100000 - 250,000
nlso, L!bofalol"f tests porform on core. Ext iy Strong Rock :m only be chipped with hammer blows > 250,000
Ty T Ty BT i FABEVEY B AV SR AT Temolate: MASK  Proi (0: KEY Powt 10:; COREKEY  Printed: MAY 28 87
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e Cores are placed in well-labelled core boxes and are
stored so that their condition as recovered from the
borehole is maintained.

e Features in the cores resulting from drilling, have to be

identified.

o If samples are extracted for testing then something
should be put in their place (ideally a block of wood

cut to length and

abelled) and noted.

e Core boxes shoulc
inside of the lid.

have a logging record pinned to the
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e Core logging provides information about the total core
recovery, discontinuity frequency, rock quality
designation (RQD) and other discontinuity information
such as orientation, spacing and aperture.

e Discontinuity frequency is defined as the number of
natural discontinuities intersecting a unit length of
recovered core and should be counted for each meter
of core.

e Discontinuity spacing may also be estimated by
matching the individual core pieces and measuring the
length along the core axis between adjacent natural
discontinuities of one set.
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Example of core logging

Three core boxes are
illustrated containing cores
obtained by rotary core drilling
from 15.00 to 38.06 m depth.
The upper two boxes contain
160 mm diameter core, the
lowest 120 mm diameter core.
The driller has marked the

beginning and end of each core

run, which are measured from
the drill rods, and has also
estimated the depth of the end
or beginning of the core in
each core box.
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Rock drilling and sampling-————-

e Intact rock quality
» Core recovery ratio (CR)

Length of rock core recovered 100

CR(%) =
() Total length of the core run

» Rock quality designation (RQD)
B Z Length of core pieces equal to or longer than 100 mm

RQD(%) = x100
Total length of the core run

Allowable bearing

RQD (%) Rock quality pressure (MPa)
0-25 Very poor -3
25-50 Poor 3-6.5
50-75 Fair 6.5-12
75-90 Good 12-20
90-100 Excellent 20-30

Source: Peck, R.B. et al.,, Foundation Engineering
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Example 1

In a 1500-mm rock core run, the following rock pieces
were recovered from a borehole: 53 mm, 108 mm, 125
mm, 75 mm, 148 mm, 320 mm, 68 mm, 145 mm, 35
mm and 134 mm. Find the RQD and the CR.
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programs for major structures founded on rock
because of the difficulty in sampling and testing large
samples representative of the rock mass.

e The primary objective of in-situ testing is to evaluate
rock mass deformation modulus and shear strength.

e Common methods of in-situ deformation modulus and

shear strength testing:
» overcoring;

>
>
>

porehole dilatometer;
porehole jack;

dlate load test;

> in-situ direct shear test.

i
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e Overcoring

» involves fixing a strain measuring device in a
borehole and over-coring the device which then
records strains opposite to the in-situ stresses.

» the readings taken from the strain device allow
calculation of the direction and magnitude of the
principal stresses and strains.

Device for measuring strain Device for measuring strain Price (2009)

in two dimensions in three dimensions
Borehole LI Borehole L |
Overcoring | Overcoring |

Core Core I Overcorin L ]
_ : ‘ - = — oy
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- S|tu Testing th Rock—

e Borehole Dilatometer:

» the dilatometer is lowered to the test elevation and
the flexible rubber membrane is expanded exerting
a uniform pressure on the sidewalls of the borehole.

> as the pressure is raised, the volumetric expansion
of the borehole is measured by electronic
transducers that measure radial displacement of the
inside of the sleeve.

-
Coupling to AW red

Outer Metal Shield

-
-
e

— Amplifier/Multiplexer circuit
Membrane
Disptacement sensor
three i dent
Cnsors ot 130 dagrees)

. Pressure Sensor
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e Borehole Dilatometer:
» Modulus of elasticity of intact rock:

_Ap(d+v)
Ad/d

» Modulus of elasticity of fractured rock:

E= Ap (1+V+logbj Where:
Ad r E = modulus of elasticity (MPa)
Ap = applied pressure increment (MPa)
d = borehole diameter (m)
r = borehole radius (m)
b = radius of broken rock (m)
v = Poisson’s ratio
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e Borehole Dilatometer Test
e Advantages:

> Test is carried out in undisturbed rock mass and at
iIn-situ moisture conditions;

» The cost is relatively low and the test is fast.

» Mainly applied is soft rocks where deformations are
high and contact pressures at the dilatometer/rock
interface are low (<15-20 MPa).

Limitations:
» Poisson’s ratio of rock must be assumed;

> test only affects small area of the rock mass but
several tests over the depth of influence can be
performed.
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e Borehole Jack:

» The jack exerts a unidirectional pressure against the
borehole wall by means of semi-cylindrical steel
loading plates.

» The applied pressure is measured with a pressure
gauge, and the deformation of the rock is measured
by two linear variable differential transformers




Th-s tu Testing ih Rock ———

e Borehole Jack
» Modulus of elasticity of fractured rock:

_ ApK
~ Ad/d

Where:

E = modulus of elasticity (MPa);

Ap = applied pressure increment (MPa);

d = borehole diameter (m);

K (v,pB) = constant depending upon v and E and the load
applied through angle g;

v = Poisson’s ratio;

S = angle of loaded arc of the jack.
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e Borehole Jack:
» Applicable in rock that is too stiff for a dilatometer.

» Used to measure rock mass deformability in a drill
hole.

» Measured elastic modulus value must be corrected
to account for stiffness of steel platens.

» Test can be performed in any desired direction in
order to evaluate anisotropy or assess the effect of

any geological feature on the stability of a rock
mass.
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e Flat Jack:

» The distances between measuring points on a rock
surface are recorded.

» A slot (1 cm wide and 24 cm deep) is excavated
between the points by saw cut or by overlapping
drill holes.

» The previously existing stresses are relieved as the
rock expands into the slot.

> A flat jack is cemented into the slot and pumped up
until the points return to their original position.

» Jack pressure is then equal to in the in-situ stress
normal to the slot.

[

] ‘J ’ CVG4184/6305 Roqlf_hh_/;l_e_chanics‘—‘ s s < S
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e Flat Jack:

TUNNEL

"

2 > Strain measuring
E points restored to
8E b————= 9 Strain measuring original position _Flat
E'C ’- ————— —  points move jack
c o
il Slot to be cut out
I < < Slot cut out and 3| Slotrestored to
R I PR PP PP PR PP P PP PR = deformed by insitu +=ffrreee I original height by
stress stress exerted by
flat jack

To pump

Price (2009)
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e Plate load test:

» Load is applied to a steel plate using a system of
hydraulic jacks and a reaction frame anchored to
the foundation rock.

Kentledge .
~a ,_;I_\ - Eiaut_a recording
I " I I Frame ’_ Reaction :
| ” " “ I Cable clamp— plate -
I
Packing
I I
' ) Hydraulic
Hydraulic pump .
jack Hollow jack—
SOIL Displacement guages . Plate with
mounted on stable '
Load column —3@» framework central hole ' .
Measuring rod e -
N /" Cable in cored
; ROCK ~.0_-7  borehole
Plate pyramid
- Reacti
<€ Grouted anchor . : pﬁ,atce E“—F g
Rigid plate J =7
: '. ot
) ! \ S A
Bulb of stress —» , “Filler beneath : b L Beam
N ,¢  plate ] S
Price (2009)
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In-situ Testing in Rock—— _——

e Plate load test:

» Modulus of elasticity of fractured rock can be
determined from:

g _ ZAp B(l—vz)
4 E

Where:
E = modulus of elasticity;
Ap = applied pressure increment;

B = plate diameter;
v = Poisson’s ratio (v = 0.10 for hard rock, v = 0.25 for soft rock);

S = average settlement of the plate.

—— —
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e Plate load test:

» Used to measure modulus of elasticity of the rock
mass.

» Loaded area is limited so may not be effectively
testing rock mass if joints are widely spaced.

» Modulus values need to corrected for plate
geometry, effect of rock breakage, rock anisotropy,
and steel plate stiffness.

» If cable anchorage is used, test can be performed in
any desired direction in order to evaluate stress
anisotropy.
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e In-situ Direct Shear Test:

» when the scale of laboratory tests is too small to
give reliable values of shear strength.

» to determine the shear strength (peak and residual)
of discontinuities or discontinuity infilling in rock
mass.

> At least three or four specimens should be tested at
different normal stresses on the same test horizon.

» Testing is typically performed in an adit where
reaction for the shear load is provided by an adit
wall.

» Normal load applied via a jack system that uses the
adit roof for reaction.
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e In-situ Direct Shear Test:
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4 Schematic arrangement of *

plate, 12—hydraulic jack for ap-
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e In-situ Direct Shear Test:

» Expensive but appropriate for cases in which the
shear strength of an undisturbed, potentially
sensitive, infilling is required for design analyses.

» Testing can be conducted on a rock surface using
cables anchored into the rock adjacent to the test
site to supply the reaction for loading in the
direction normal to the shear load.

» The peak and residual strength parameters
(cohesion and friction angle) can be determined
from rvs o plots.
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site exploration phase of a project.

Consist of making indirect measurements on the
ground surface, or in boreholes, to obtain generalized
subsurface information (e.g., profile of the top of
bedrock, depth to groundwater, limits of types of rock
strata, presence of voids).

Data from geophysical testing should always be
correlated with information from direct methods of
exploration (e.g., boreholes).
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eophysical Explorati g —————

PO~

e Advantages:
» tests are non-invasive;
» can cover a relatively large area, with few tests;

> tests assess the characteristics of soil and rock at
very small strains, allowing measurement of truly
elastic parameters;

> relatively inexpensive compared to core borings or
test pits.
e Disadvantages:

» best suited for cases where there is a large
difference in stiffness between adjacent subsurface
units;

» specialized equipment and expertise are required.
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o Selsmlc methods:

» the most commonly conducted geophysical surveys
for engineering investigations;

» measure the relative arrival times, and thus the
velocity of seismic waves traveling between an
energy source and a number of geophones.

» the energy source may be a hammer blow or
detonation of a light explosive charge.

» measured shear wave velocity is directly related to
small-strain material stiffness, which in turn, is
often correlated to strength and soil/rock type.

» used for assessing the vertical stiffness profile and
the interface between soil and rock.
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e Seismic methods:

O S (b)
G3 G4
[1
1<
128 D Direct /éfractio
v, 7,
0,
Recording system
(©) (d)
rigget]
S ® —T ?

D,

Reflecting layer

(a) Seismic reflection and refraction; (b) The seismic refraction method;

G 3
- >

(c) The seismic reflection method; (d) Cross hole method. After Zhang (2004).
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e Electrical methods:

» Used to locate voids, sinkholes, buried objects,
contamination plumes, depth to GWT.

» Electrical Resistivity method:

— DC current is applied to the ground using
electrodes.

— Voltages are measured at different points on the
ground surface with other electrodes positioned
along a line.

] ‘_‘ - CVG4184'/6305 Roqlf_M_e_chanics‘—‘ ey o N G




o Ground Penetrating Radar:

» high-frequency (80 to 1,000 MHz) electromagnetic
(EM) waves are transmitted into the ground.

> transmitted EM waves are reflected from various
interfaces within the ground and are detected by the

rac
> ref

SOI

ar receiver at the surface;

ecting interfaces may be soil horizons, GWT,
/rock interfaces, man-made objects, etc.

» fracture infillings with dielectric properties different
from their adjacent rock mass can be detected.

|
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e Ground Penetrating Radar:
» not effective below the water table or in clay;

» the penetration depth of radar is limited to usually
less than 10 meters.

APPROX.
SCALE

£ Determining Top of Bedrock Using Ground Penetrating Radar

— ey

Laptop computer

FBEDROCK 7 uey

2 antennas in one compact box
(250 MHz - 700 MHz)




o Electromagnetlcs.

» a magnetic field is generated by passing AC current
through a wire loop or through a wire grounded at
both ends.

> if any conductive material lies within the generated
magnetic field electrical currents will be generated
in it and these will, in turn, generate a secondary
magnetic field.

» the total magnetic field consists of the primary field
(generated by the source current) and the induced
secondary field (generated by the conducting body).

» resolution decreases significantly with decreasing
depth.
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Ceophysicat Explotation ————

e Electromagnetics:

> the field equipment consists of a transmitting coil
(transmitting the primary field) and a receiver coil
(measuring the total field).

Electromagnetic Induction Technique

Primary field
Secondary field

” Réceiver
‘coil
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