












































g. Guides for vreducing vibration of the core
barrel during drilling; three of these are
adjustably attached to the base and are
provided with wheels, so they can be kept in
contact with the rotating barrel.

h. Electric power unit, for supplying power to the
water pump and electric hammer; in this case
the unit is a portable generator, powered by a
small gasoline engine with a maximum output of
5 kilowatts. '

16. The
following steps:

coring procedure consists of the

a. selection of location. The choice is usually
based upon the type of discontinuity to be
tested. The coring position is chosen so that
the largest possible extent of the weakness
plane s incorporated in the core;
accessibility and availability of two sound and
crack-free areas for fixing the anchors are
further requirements in selecting the drilling
Tocation.

b. drilling of anchor holes. In most rock types
it is sufficient to use self-drilling concrete
anchors for rock bolts; they are usually 3 in.
(7.6 cm) long and 0.5 in. (1.3 cm) in diameter;
a hole of corresponding size 1is drilled by an
electric hammer, then cleaned and the bolt
driven into it; care has to be taken to ensure
that the positions of the two holes correspond
with those of the two in the base of the coring
unit.

c. anchoring the base. This is done by screwing
the base to the anchors with long bolts; due to
the irreqular surface of the vrock face, washers
are often necessary to fill the space between
the base and the rock; to ensure a firm support
against the wall, the screws provided at the
four corners of the base are extended until
they make contact with the supporting rock
wall.

d. mounting the drill. The gasoline engine is
fixed first to the feed gear assembly, the core
barrel is then screwed to the axis of the motor
and finally, the water pipe is connected to the
core barrel.

e. drilling. Before drilling, the three anti-

vibrating guides are brought into contact with
the barrel; the water supply is turned on, and
drilling started, Fig 12; the entire drilling
proceeds at a rate which depends on the size of
the core barrel and on the hardness of the
rock; generally the vrate varies between 2 in.
and 0.25 in. (5.1 cm and 0.64 cm) per minute.
f. recovery of sample. The core must be broken

off at 1its base from the surrounding mass
untess there 1s a favorably orientated
discontinuity at the bottom end; this can be
done wusing a chisel and hammer; the wedge
shaped chisel is driven into the slot formed by
drilling; the bending moment produced along the
base of the core wusually causes a split which
frees the core; if the core is drilled along a
discontinuity, it can usually only be taken out
of the hole in two pieces; in case of a closed
and tight joint, the core can be extracted in
one piece (Fig 13); if in several pieces, then
as in Fig 14 and 15, care must be taken to
ensure that all core parts are retained and
that they are assembled in their original
positions.

17. The different pieces of the assembled core
are properly labelled and wired together
Figs 14(a) and 15. Unless the core dis to be
tested immediately, it is wrapped in a plastic bag
for protection.

Block Sampling
18. Block

outcrops, or from the walls and bottom of an

samples can be obtained from
excavation, wherever it may be possible to loosen
sufficient amounts of vrock. Block sampling is
always easier than coring. No special equipment
is required other than a pick and shovel.

19. Block sampling can be used only if testing
of the exposed surface rock is judged acceptable
and adequate.
advantages even in cases where the testing method
The total cost
of obtaining cylindrical specimens from block
samples in the Tlaboratory 1is considerably less

Block samples can offer economic

calls for cylindrical specimens.

than the cost of producing a similar number of
specimens by field drilling.















used in almost all types of soil.

34. The general requirements for thin-walled
tube sampling are described in ASTM Designation
D 1587-67 (4); when details given of the
apparatus, sizes of tubes,

are
drilling equipment,
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sealing wax and accessories vrequired, sampling
procedures, preparation for  shipment, and
reporting. Additional requirements and a

description of the -
Hvorslev (5).

piston samplers are given by
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SPECIMEN PREPARATION PROCEDURES

INTRODUCTION

35. The rock or soil samples obtained in the
field are stored and handled in a manner which
will ensure the most reliable test results. For
certain tests natural, undisturbed specimens only
are acceptable; for others, even completely
disturbed specimens may be used.

36. The tests require specimens
specified size, shape, and number.
ments are listed for each type of test 1in the
descriptions given in Supplements 3-1, 3-2 and
3-4. For ready reference the requirements are
also summarized here.

37.
in the field the specimens are prepared in

laboratory.

of a certain
These require-

From the representative samples collected
the
Specimen preparation includes complex
These are
of
materials tested, type of collected field samples,

techniques in many types of procedures.
governed by the purposes of the tests, types
availability of equipment, and tools required for
preparation. Procedures described here
preparing rock specimens are based on

for
practices

developed within the CANMET Mining Research
Laboratories. They are given only to facilitate
understanding. Their 1isting neither implies

CANMET's endorsement of such equipment and tools

nor does it represent standards for specimen

preparation procedures. The reader is encouraged
to

equipment

seek alternatives and for

might

for preparation

which best suit specific

requirements.
38. Specimen preparation
which have standardized by the American

procedures for tests
been
Materials are not
but are listed

Society for and

reproduced within this Supplement,

Testing

in references.

SPECIMEN REOQUIREMENTS

39. The laboratory tests are described in the
following supplements:

Supplement 3-1, Laboratory classification
tests;

Supplement 3-2, Laboratory tests for design
parameters;

Supplement 3-4, Selected soil tests.

40. The required shapes, sizes and
rock specimens, are summarized in Table 2.

41. Similar information about laboratory soil
testing is given in Table 3.

numbers of

SPECIFIC REQUIREMENTS
42.
the rock specimens listed in Table 2, are similar

Requirements as to the shape and size of

for several tests. There are however certain

requirements which are specific in some cases.

These must be borne in mind during the sampling or

during the storage and handling of samples and
specimens.
43, For determining water content, porosity

and density of rock specimens, a representative




Table 2:
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Summary of specimen requirements for laboratory rock testing

Specimen - e
5 -+ =]
: . . Eg%5
Test Sample Dimensions or weight £.5 QQ*_'S
| shape 2583 533
Imp. unit S! unit ; %:‘:’ é n ©
Water content Lump Irregular ~ 509 each 5 3-1
Porosity / density Lump Arregular Suitable "5 3-1
. Lo >0.5in. | Ly > 13 mm
Suzjelhng“gress:re‘ " Core Disc D>2.5L, 3 3|
and swelling strain index L, > 106
Slake - durability index Lump Irregular | ~ 50g each 10 3-1
Point load st th Core Cylindrical AX to PX 10
i ad stren
i:dre]x ° reng Lum (rreqular D~z2in.  |D~ 54mm 20 3-1
P (~ spheroid) (I to 4 in.) (25 to 100 mm)
Uniaxial compressive D 2 NX
Core Cylindrical Lo = 2.5D to 3.0D 3 3|
strength D> 106
. . D = NX
. 0] 3-
Tensile strength Cor'e Disc t = 05in. t = 127 mm | |
D2 NX
Elastic modulus and .o
; ) : Core Cylindrical L, =2.5D1t0o 3.0D 3 3-2
Poisson's ratio D>106G .
. . D2 AX
Ultrasonic elastic Core Cylindrical L, = see Fig (O 3 3-2
constants :
in Suppl, 3-2
Triaxial compressive D2 NX
Core Cylindrical Lo = 2.5D 1o 3.0D 3 3-2
strength ° D>106
. Core Cylindrical or Saw -cut plane
c'?fsfl:jilﬂ:o?]ng'e or irregular , halved Length 2 3in{ 2 7.6 cm 3 3-2
block by saw-cut plane Width > 2inf > 5.4 cm
. o Core Cylindrical or Discontinuity plane
bS“giI:%tcht C;Ledcllfctoenst;nuny or irregular, halved by Length 2 3in) 2 7.6 cm 3 3-2
y biock discontinuity plane Width 2> 2in| > 5.4 cm
Cylindrical with
Strength of discontinuity Core discontinuity plane D 2 NX 2 3.2
by triaxial test inclined at 25° to 40° Lo = 2.0D to 2.5D -
to the axis
D>2in D>54mm
Strength of crushed Bulk Cylindrical, recompacted Lo = 2.0 10 2.5D 2 3.2
rock material ) !
D >I106G
. D2NX
Time - dependent Core Cylindrical L =25Dto 30D (5 3.2
properties
D>1I0G
Legend:
D = diameter of cylindrical specimen

W -~ &
]

= length or height of cylindrical specimen
largest grain diameter
= thickness of disc specimen
= preferably not less than
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Summary of specimen requirements for laboratory soil testing

Specimen -
5.9
. . iaht Eoy
Test Sample Dimensions or weig £ § N %: S
Shape ~ E3903| 58
Imp. unit S| unit EEZE|l @ @
S v o
Grain size analysis Bulk Loose, separated
A. Material retained on (disturbed) info particals
No. 10 (2 mm) sieve:
Gravelly soils 8.81022.0 1b| 4 to I0kg
Sandy soils 3.3 1b 1.5 kg 3.4
Silt and clay soils 09 1b 0.4 kg -
B. Material passing
No. 10 (2 mm) sieve
Sandy soils 115 g
Silt and clay soils, 65 ¢
Lump Mixed with water
Consistency limits (disturbed)
Liquid limits 100 g 3_4
Plastic limit 15 ¢ -
Shrinkage limit G < 0.42 mm 30 ¢
(Sieve No. 40)
Moisture - desity Bulk Cylindrical, E=_|23:33;6mm 3?2% Zr:]
; ; . o= 2. . . 3 3-4
relationship (disturbed) recompacted 6 4.75 mm (No. 4 sieve)
. Cylindrical, D=14 to 4.0in.l3.56—|0.|6 cm
o _ Undisturbed | i med L, = 2.0D to 3.0D 3
Triaxial compression test - 3-4
Lump Cylindrical, D=L4to40nﬂ35640j60m 3
(disturbed) recompacted L, = 2.0D to 3.0D
Legend:
D = diameter of cylindrical specimen
Lo= length or height of cylindrical specimen
G = largest grain diameter
sample 1is selected, preferably comprising a 45, Samples intended for uniaxial and triaxial
minimum of ten vrock lump specimens each of which compressive strength tests should be stored for no
weighs at least 50 g, to qive a total sample longer than 30 days, and then in such a manner
weight of 500 g. For din situ water content that their natural water content is preserved.

determination  during

sampling,

storage

and

handling, care must be taken to retain the water
content within 1% of its in situ value.

44,

and strain must be

initial water content level; consequently,
conducted that the

men

Tests for determining

preparation must be so

swelling

pressure

conducted at the natural

speci-

water content is retained within 1% of its in situ

value.

The prepared specimens should be conditioned for 5
to 6 days in an environment of 20°C * 2°C with
50% * 5% humidity prior to testing.

46. Rocks to be used in tests undertaken
determining the point load strength
first divided
considered

for
index are
of which

preliminary
strength.
the

into units, each is
the

have uniform

on basis of a
to

containing sufficient material

inspection, Samples

for required




are then selected from
Core samples are preferred for reasons
should be
state close to their natural

number of test specimens,
each unit.
of accurate classification.
tested

content.

Specimens
in a water
To obtain comparable index values, the
samples should be conditioned as specified in
para 45.
47.
and preparing specimens intended for determining

constants,

Special care must be taken when drilling

ultrasonic to minimize mechanical
damage. -Oven-dried specimens should be cooled and
kept in a desiccator. Saturated specimens should
remain submerged
testing.
48.

discontinuity, whether in block or in core, should

in water up to the time of
Test specimens for direct shear test of a
be so selected, if possible, that the dimensions
allow for adequate clearance for encapsulation
without further trimming. The method for obtain-
ing the specimens which contain the discontinuity
to be tested, should avoid any disturbance of the

natural water content. The dip and strike of the

test  horizon, together with other relevant
dgeological characteristics, is recorded prior to
sampling. Specimens which are not fimmediately

encapsulated for testing, should be protected
against any change in their natural water content.
After binding together the rock pieces with wire
or tape, they are either wrapped in plastic or

coated with wax. Packaging should be appropriate

to avoid any damage in transit. Fragile specimens

require special treatment, such as packing in
polyurethane foam.
PREPARATION OF CYLINDRICAL ROCK SPECIMENS

49. If blocks of the material are supplied,
sample cores are obtained by using a diamond bit
and drill press. A typical drilling set-up s
“shown in Fig 17. To prevent chipping and to
provide good control of the drilling process, it
is recommended that the following conditions be

maintained:

a. drill speed, approximately 90 rpm,

b. drill  feed,
(0.1 m/rev).
50. The blocks of test material are usually

approximately 0.004 in./rev
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squared on two opposing faces before being cored.
Figure 18 shows a diamond saw used for this.

51. properties of the rock
substance are to be tested in drill cores, samples

If the mechanical

free of obvious fractures or planes of weakness
should be If the objective to
determine shear strength of a fracture plane of

selected. is

weakness, samples containing these structural

features should be selected. The samples selected
Selected

marked for cutting are shown in Fig 19

are labelled and marked for cutting.
samples
left; on the right side are specimens already cut
to the desired length.

52.

diamond saw,

The core samples are cut by means of a
illustrated in Fig 20, where a
9.5 in. (24.13 cm) sample -is being cut.

53.
specimens are normal to their axis
plane-parallel,

as

of the
and are also

To ensure that the end surfaces

they must be ground as in Fig 21.

The frame, designed to hold the specimens in a
vertical position, is able to take 12 specimens
simultaneously.

54, The ends of specimens containing discon-

tinuity planes should be ground individually. The
two halves of the sbecimens are taped together,
then clamped in a block and held 1in a vertical
position. A typical set-up is
55. Another method of
surfaces is shown in Fia 23.
is held firmly by the chuck

surface 1is

shown in Fig 22.
arinding the end
While the specimen
of a lathe, its end
finished by a grinding wheel. The
surface must be protected against the bite of the
chuck by a layer of plastic sheeting around the
specimen.

56.
faces of core specimens is usually acceptab]e'for
most rock types, and no further surface finishing
If the drilled
abrupt irregularities however, or if strain gauges
further

can be

The quality of the circumferential sur-

is required. surface contains

have to be applied to this surface,
This
performed either by a roller lapping machine,

finishing might be essential.
as
shown in Fig 24, or bx surface grinding in a lathe
as in Fig 25.

57. The of the specimens should be
smooth and free of abrupt irregularities, with all

sides
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wire loops

c. a mould is set level and checked with a spirit
Tevel
d. a sufficient amount of a very stiff grout

material is placed to provide a firm bedding

e. the specimen 1is pushed into the grout bedding

so that it is "about in the centre of the mould

and the eventual plane of shearing 1is roughly

Tevel at an elevation about 1 in. (2.54 cm)
above the edge.

f. the wire loops are 1loosened, the upper half of

the specimen s removed temporarily, and the
lower half pressed down to its final position
in the arout.
of the discontinuity plane is no more than 0.25
to 0.35 in. (0.6 to 0.9 cm) above the edge of
the mould. The plane must be horizontal.
the mould is completely filled with pourable
grout, as shown in Fig 26(b).
61. After the grout has hardened, the second
half of the specimen is cast into its mould. This
procedure includes the following steps, Fig 26(c):
a. the upper half of the specimen is replaced,
taking care that the shear surfaces are matched
and the wire loops retied
b. a sufficient amount of fresh grout is poured
into the levelled second mould to fill it, but
allowing for the volume of the specimen half
now to be cast /
spacer blocks 0.5 to 0.7 in. (1.2 to 1.8 cm) in
height,
mould; openings are left between these blocks
through which grout can
additional grout added
the mould, containing the hardened grout
together with a cast-in test specimen half, and
the specimen  half
inverted and carefully positioned
mould containing the fresh grout

At this position the projection

are placed around the edges of the

excess escape or

wired-on second is

above the

now

e. after cleaning up the excess grout which had

overflown or adding additional . grout to
completely fill the second mould, if necessary,
the moulds are 1left until the grout has
hardened.

62, After hardening of the grout, the moulds

are removed and the wire Toops cut. At this stage

the cast specimen is ready for placing in the
shear box (Fig 26(d).and Fig 27).

63. The
satisfactory results
Figures 28 and 29

well

foregoing procedure assures

when casting specimens.

show two halves of a

block

core

specimen, as as a specimen after
moulding.

64.
must correspond with those
moulds illustrated

shearing

The dimensions and the shape of the mould
of the shear box. The
in Fig 30 are used with the
Fig 27 of
slots and lines on the
the

halves.

device shown in
Note the
that
positioning of the specimen
shows the two halves of an NX
after moulding.
65.
used:

a. KWIK-SET grout mixed with 27% water, which sets

portable
Supplement 3-2.

plexiglas sides assist in correct

Figure 31
size core specimen

Several types of grout materials can be

within 6 minutes and develops a compressive
strength of 1000 psi (6.8% MPa) within 30
minutes. Because of 1its high cost at $5.00 per
gallon, it 1is wused only 1in case of field
testing

b. a mixture of High Early cement and of KWIK-SET

grout in a 1:1 ratio plus water, provides a
grout material with a longer setting time. It
can be used for both 1laboratory and field

testing
c. a mixture of High Early cement
1:1 ratio plus
Timits its

and sand, in a
water has a setting time which
use to laboratory testing only; it

has however the lowest cost.

APPLICATION OF STRAIN GAUGES

66, When ratio, both
axial and circumferential strains are measured by
strain gauges applied to the cylindrical specimen.
If the elastic modulus

determining Poisson's

is "being determined, the

axial strains are measured by means of a
compressometer or by strain gauges.

~67. Four strain gauges are mounted on the
specimen used for determining Poisson's ratio.

The two axial gauges are applied at midheight of

the specimen, and diametrically opposed, The two

circumferential gauges are similarly attached ie,
















with
minimum diameter of 2 in. (5.1 cm).

an open thin-walled tube-sampler with a
Consideration
must however be given to the lower quality of such
samples (9).

71. Actually no sample, whether from a handcut
block or from boring, will provide specimens com-
pletely free of disturbances. The degree of dis-
turbance and its effect on the test results, has
to be assessed for each soil type and condition.
Sensitivity to disturbance is most marked in nor-
mally consolidated clays, particularly in those
having a low plasticity index. The Canadian Leda
clay is one of the best known clays of high sensi-
tivity; it requires special sampling and labora-
tory techniques (10).

72.
tivity, the simplest method of preparing specimens

to thin-walled

In case of soils of low or moderate sensi-

for triaxial testing is use a

cutter. The cutter consists of a polished brass
tube, of 1.5 in. (37 mm) internal diameter,
0.03 in. (0.76 mm) wall thickness, and 6 in.

(15 cm) length. The face of the sample is trimmed
flat and the sharpened and Tlubricated cutter is
forced into it. Next, the cutter is laid flat and
the soil pushed out with a
until about 0.5 in.
projects at the cutter end.

loose fitting wooden
(1.3 cm) of
Because this project-

cylinder, soil

ing material is likely to be disturbed, it is
trimmed square. Ejection from the cutter {s then
continued until  the 1length of s0i1 material

ejected equals the desired length of the specimen.
The specimen, usually 3 in. (7.6 cm) in length, is
then trimmed off.

73.
cutter until

Since the material is
it
The foregoing procedure

protected by the
is ejected, the drying effect is
used

minimized. can be

for clays, and also for sandy strata with little

29

cohesion.

74. In highly sensitive clays it is preferable
to obtain the specimen by means of a wire saw
trimming. While being trimmed the soil block
held between two platens which can be rotated.

75. Before the
cell, its weight is
0.1 g.
are also measured.

is

specimen is placed in the test
established to the nearest
‘The 1ength and diameter of the specimen
If a cutter is used, dts in-
ternal diameter can be taken that of the

specimen.

as

Compacted Specimens

76. Specimens of 4 in. (10.2 cm) diameter are
usually prepared to facilitate correlation with
the standard compaction test, and also to enable a

wide range of particle sizes to be included in the
test specimen.

77. For specimen compaction, a three-part,
split, 8 in. (20.3 cm) long mould s used, which
fits the base and collar of the standard compac-
tion test

placing

apparatus. The specimen is prepared by
and compacting six layers of material
having the desired water content.
3/8 in. (9.5 mm)
specimen (11).

78. The above gives only brief descriptions of
well developed techniques wused in the field of
Full details are outside the

scope of this supplement, because they more prop-

Particles up to
in size may be included in the

soil mechanics.
erly belong to the special field of soil mechanics
and described in the given references. This
especially true for triaxial testing of cohesion-
highly
based

is

less soils, which {includes specialized

preparation
features(12).

techniques on special
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