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INTERNATIONAL

Standard Test Method for

Standard Penetration Test (SPT) and Split-Barrel Sampling

of Soils’

This standard is issued under the fixed designation D1586; 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 epsilon (¢) indicates an editorial change since the last revision or reapproval.

This standard has been approved for use by agencies of the Department of Defense.

1. Scope*

1.1 This test method describes the procedure, generally
known as the Standard Penetration Test (SPT), for driving a
split-barrel sampler to obtain a representative disturbed soil
sample for identification purposes, and measure the resistance
of the soil to penetration of the sampler. Another method (Test
Method D3550) to drive a split-barrel sampler to obtain a
representative soil sample is available but the hammer energy
is not standardized.

1.2 Practice D6066 gives a guide to determining the nor-
malized penetration resistance of sands for energy adjustments
of N-value to a constant energy level for evaluating liquefac-
tion potential.

1.3 Test results and identification information are used to
estimate subsurface conditions for foundation design.

1.4 Penetration resistance testing is typically performed at
5-ft depth intervals or when a significant change of materials is
observed during drilling, unless otherwise specified.

1.5 This test method is limited to use in nonlithified soils
and soils whose maximum particle size is approximately less
than one-half of the sampler diameter.

1.6 This test method involves use of rotary drilling equip-
ment (Guide D5783, Practice D6151). Other drilling and
sampling procedures (Guide D6286, Guide D6169) are avail-
able and may be more appropriate. Considerations for hand
driving or shallow sampling without boreholes are not ad-
dressed. Subsurface investigations should be recorded in ac-
cordance with Practice D5434. Samples should be preserved
and transported in accordance with Practice D4220 using
Group B. Soil samples should be identified by group name and
symbol in accordance with Practice D2488.

! This method is under the jurisdiction of ASTM Committee D18 on Soil and
Rock and is the direct responsibility of Subcommittee D18.02 on Sampling and
Related Field Testing for Soil Evaluations.

Current edition approved Nov. 1, 2011. Published December 2011. Originally
approved in 1958. Last previous edition approved in 2008 as D1586-08a. DOI:
10.1520/D1586-11.

1.7 All observed and calculated values shall conform to the
guidelines for significant digits and rounding established in
Practice D6026, unless superseded by this test method.

1.8 The values stated in inch-pound units are to be regarded
as standard, except as noted below. The values given in
parentheses are mathematical conversions to SI units, which
are provided for information only and are not considered
standard.

1.8.1 The gravitational system of inch-pound units is used
when dealing with inch-pound units. In this system, the pound
(Ibf) represents a unit of force (weight), while the unit for mass
is slugs.

1.9 Penetration resistance measurements often will involve
safety planning, administration, and documentation. This test
method does not purport to address all aspects of exploration
and site safety. This standard does not purport to address all of
the safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use. Performance of the
test usually involves use of a drill rig; therefore, safety
requirements as outlined in applicable safety standards (for
example, OSHA regulations,” NDA Drilling Safety Guide,’
drilling safety manuals, and other applicable state and local
regulations) must be observed.

2. Referenced Documents

2.1 ASTM Standards:*

D653 Terminology Relating to Soil, Rock, and Contained
Fluids

D854 Test Methods for Specific Gravity of Soil Solids by
Water Pycnometer

2 Available from Occupational Safety and Health Administration (OSHA), 200
Constitution Ave., NW, Washington, DC 20210, http://www.osha.gov.

3 Available from the National Drilling Association, 3511 Center Rd., Suite 8,
Brunswick, OH 44212, http://www.nda4u.com.

4 For referenced ASTM standards, visit the ASTM website, www.astm.org, or
contact ASTM Customer Service at service @astm.org. For Annual Book of ASTM
Standards volume information, refer to the standard’s Document Summary page on
the ASTM website.

*A Summary of Changes section appears at the end of this standard
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D1587 Practice for Thin-Walled Tube Sampling of Soils for
Geotechnical Purposes

D2216 Test Methods for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by Mass

D2487 Practice for Classification of Soils for Engineering
Purposes (Unified Soil Classification System)

D2488 Practice for Description and Identification of Soils
(Visual-Manual Procedure)

D3550 Practice for Thick Wall, Ring-Lined, Split Barrel,
Drive Sampling of Soils

D3740 Practice for Minimum Requirements for Agencies
Engaged in Testing and/or Inspection of Soil and Rock as
Used in Engineering Design and Construction

D4220 Practices for Preserving and Transporting Soil
Samples

D4633 Test Method for Energy Measurement for Dynamic
Penetrometers

D5434 Guide for Field Logging of Subsurface Explorations
of Soil and Rock

D5783 Guide for Use of Direct Rotary Drilling with Water-
Based Dirilling Fluid for Geoenvironmental Exploration
and the Installation of Subsurface Water-Quality Monitor-
ing Devices

D6026 Practice for Using Significant Digits in Geotechnical
Data

D6066 Practice for Determining the Normalized Penetration
Resistance of Sands for Evaluation of Liquefaction Poten-
tial

D6151 Practice for Using Hollow-Stem Augers for Geotech-
nical Exploration and Soil Sampling

D6169 Guide for Selection of Soil and Rock Sampling
Devices Used With Drill Rigs for Environmental Investi-
gations

D6286 Guide for Selection of Drilling Methods for Environ-
mental Site Characterization

D6913 Test Methods for Particle-Size Distribution (Grada-
tion) of Soils Using Sieve Analysis

3. Terminology

3.1 Definitions:

3.1.1 Definitions of terms included in Terminology D653
specific to this practice are:

3.1.2 cathead, n—the rotating drum or windlass in the
rope-cathead lift system around which the operator wraps a
rope to lift and drop the hammer by successively tightening and
loosening the rope turns around the drum.

3.1.3 drill rods, n—rods used to transmit downward force
and torque to the drill bit while drilling a borehole.

3.1.4 N-value, n—the blow count representation of the
penetration resistance of the soil. The N-value, reported in
blows per foot, equals the sum of the number of blows (N)
required to drive the sampler over the depth interval of 6 to 18
in. (150 to 450 mm) (see 7.3).

3.1.5 Standard Penetration Test (SPT), n—a test process in
the bottom of the borehole where a split-barrel sampler having
an inside diameter of either 1-1/2-in. (38.1 mm) or 1-3/8-in.
(34.9 mm) (see Note 2) is driven a given distance of 1.0 ft (0.30
m) after a seating interval of 0.5 ft (0.15 m) using a hammer

Copyright by ASTM Int'l (al rights reserved); Thu Mar 27 08:57:57 EDT 2014 2
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weighing approximately 140-1bf (623-N) falling 30 = 1.0 in.
(0.76 m £ 0.030 m) for each hammer blow.

3.2 Definitions of Terms Specific to This Standard:

3.2.1 anvil, n—that portion of the drive-weight assembly
which the hammer strikes and through which the hammer
energy passes into the drill rods.

3.2.2 drive weight assembly, n—an assembly that consists of
the hammer, anvil, hammer fall guide system, drill rod attach-
ment system, and any hammer drop system hoisting attach-
ments.

3.2.3 hammer, n—that portion of the drive-weight assembly
consisting of the 140 = 2 Ibf (623 £ 9 N) impact weight which
is successively lifted and dropped to provide the energy that
accomplishes the sampling and penetration.

3.2.4 hammer drop system, n—that portion of the drive-
weight assembly by which the operator or automatic system
accomplishes the lifting and dropping of the hammer to
produce the blow.

3.2.5 hammer fall guide, n—that part of the drive-weight
assembly used to guide the fall of the hammer.

3.2.6 number of rope turns, n—the total contact angle
between the rope and the cathead at the beginning of the
operator’s rope slackening to drop the hammer, divided by
360° (see Fig. 1).

3.2.7 sampling rods, n—rods that connect the drive-weight
assembly to the sampler. Drill rods are often used for this

purpose.

4. Significance and Use

4.1 This test method provides a disturbed soil sample for
moisture content determination, for identification and classifi-
cation (Practices D2487 and D2488) purposes, and for labora-
tory tests appropriate for soil obtained from a sampler that will
produce large shear strain disturbance in the sample such as
Test Methods D854, D2216, and D6913. Soil deposits contain-
ing gravels, cobbles, or boulders typically result in penetration
refusal and damage to the equipment.

4.2 This test method provides a disturbed soil sample for
moisture content determination and laboratory identification.
Sample quality is generally not suitable for advanced labora-
tory testing for engineering properties. The process of driving
the sampler will cause disturbance of the soil and change the
engineering properties. Use of the thin wall tube sampler
(Practice D1587) may result in less disturbance in soft soils.
Coring techniques may result in less disturbance than SPT
sampling for harder soils, but it is not always the case, that is,
some cemented soils may become loosened by water action
during coring; see Practice D6151, and Guide D6169.

4.3 This test method is used extensively in a great variety of
geotechnical exploration projects. Many local correlations and
widely published correlations which relate blow count, or
N-value, and the engineering behavior of earthworks and
foundations are available. For evaluating the liquefaction
potential of sands during an earthquake event, the N-value
should be normalized to a standard overburden stress level.
Practice D6066 provides methods to obtain a record of

Lutz Marc (Jean Lutz SA) pursuant to License Agreement. No further reproductions authorized.
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FIG. 1 Definitions of the Number of Rope Turns and the Angle for (a) Counterclockwise Rotation and (b) Clockwise Rotation of the Cat-
head

normalized resistance of sands to the penetration of a standard
sampler driven by a standard energy. The penetration resistance
is adjusted to drill rod energy ratio of 60 % by using a hammer
system with either an estimated energy delivery or directly
measuring drill rod stress wave energy using Test Method
D4633.

Note 1—The reliability of data and interpretations generated by this
practice is dependent on the competence of the personnel performing it
and the suitability of the equipment and facilities used. Agencies that meet
the criteria of Practice D3740 generally are considered capable of
competent testing. Users of this practice are cautioned that compliance
with Practice D3740 does not assure reliable testing. Reliable testing
depends on several factors and Practice D3740 provides a means of
evaluating some of these factors. Practice D3740 was developed for
agencies engaged in the testing, inspection, or both, of soils and rock. As
such, it is not totally applicable to agencies performing this practice. Users
of this test method should recognize that the framework of Practice D3740
is appropriate for evaluating the quality of an agency performing this test
method. Currently, there is no known qualifying national authority that
inspects agencies that perform this test method.

5. Apparatus

5.1 Drilling Equipment—Any drilling equipment that pro-
vides at the time of sampling a suitable borehole before
insertion of the sampler and ensures that the penetration test is
performed on intact soil shall be acceptable. The following
pieces of equipment have proven to be suitable for advancing
a borehole in some subsurface conditions:

Copyright by ASTM Int'l (al rights reserved); Thu Mar 27 08:57:57 EDT 2014 3
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5.1.1 Drag, Chopping, and Fishtail Bits, less than 6Y2 in.
(165 mm) and greater than 2% in. (57 mm) in diameter may be
used in conjunction with open-hole rotary drilling or casing-
advancement drilling methods. To avoid disturbance of the
underlying soil, bottom discharge bits are not permitted; only
side discharge bits are permitted.

5.1.2 Roller-Cone Bits, less than 6%2 in. (165 mm) and
greater than 2% in. (57 mm) in diameter may be used in
conjunction with open-hole rotary drilling or casing-
advancement drilling methods if the drilling fluid discharge is
deflected.

5.1.3 Hollow-Stem Continuous Flight Augers, with or with-
out a center bit assembly, may be used to drill the borehole.
The inside diameter of the hollow-stem augers shall be less
than 6%2 in. (165 mm) and not less than 2% in. (57 mm).

5.1.4 Solid, Continuous Flight, Bucket and Hand Augers,
less than 6% in. (165 mm) and not less than 2% in. (57 mm) in
diameter may be used if the soil on the side of the borehole
does not cave onto the sampler or sampling rods during
sampling.

5.2 Sampling Rods—Flush-joint steel drill rods shall be used
to connect the split-barrel sampler to the drive-weight assem-
bly. The sampling rod shall have a stiffness (moment of inertia)
equal to or greater than that of parallel wall “A” rod (a steel rod
that has an outside diameter of 1-5/8 in. (41.3 mm) and an
inside diameter of 1-1/8 in. (28.5 mm).

Lutz Marc (Jean Lutz SA) pursuant to License Agreement. No further reproductions authorized.
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5.3 Split-Barrel Sampler—The standard sampler dimen-
sions are shown in Fig. 2. The sampler has an outside diameter
of 2.00 in. (50.8 mm). The inside diameter of the of the
split-barrel (dimension D in Fig. 2) can be either 1¥2-in. (38.1
mm) or 1¥%-in. (34.9 mm) (see Note 2). A 16-gauge liner can
be used inside the 1¥2-in. (38.1 mm) split barrel sampler. The
driving shoe shall be of hardened steel and shall be replaced or
repaired when it becomes dented or distorted. The penetrating
end of the drive shoe may be slightly rounded. The split-barrel
sampler must be equipped with a ball check and vent. Metal or
plastic baskets may be used to retain soil samples.

Note 2—Both theory and available test data suggest that N-values may
differ as much as 10 to 30 % between a constant inside diameter sampler
and upset wall sampler. If it is necessary to correct for the upset wall
sampler refer to Practice D6066. In North America, it is now common
practice to use an upset wall sampler with an inside diameter of 12 in. At
one time, liners were used but practice evolved to use the upset wall
sampler without liners. Use of an upset wall sampler allows for use of
retainers if needed, reduces inside friction, and improves recovery. Many
other countries still use a constant ID split-barrel sampler, which was the
original standard and still acceptable within this standard.

5.4 Drive-Weight Assembly:

5.4.1 Hammer and Anvil—The hammer shall weigh 140 *
2 Ibf (623 = 9 N) and shall be a rigid metallic mass. The
hammer shall strike the anvil and make steel on steel contact
when it is dropped. A hammer fall guide permitting an
unimpeded fall shall be used. Fig. 3 shows a schematic of such
hammers. Hammers used with the cathead and rope method
shall have an unimpeded over lift capacity of at least 4 in. (100
mm). For safety reasons, the use of a hammer assembly with an
internal anvil is encouraged as shown in Fig. 3. The total mass

OPEN SHOE

of the hammer assembly bearing on the drill rods should not be
more than 250 = 10 lbm (113 = 5 kg).

Note 3—It is suggested that the hammer fall guide be permanently
marked to enable the operator or inspector to judge the hammer drop
height.

5.4.2 Hammer Drop System—Rope-cathead, trip, semi-
automatic or automatic hammer drop systems may be used,
providing the lifting apparatus will not cause penetration of the
sampler while re-engaging and lifting the hammer.

5.5 Accessory Equipment—Accessories such as labels,
sample containers, data sheets, and groundwater level measur-
ing devices shall be provided in accordance with the require-
ments of the project and other ASTM standards.

6. Drilling Procedure

6.1 The borehole shall be advanced incrementally to permit
intermittent or continuous sampling. Test intervals and loca-
tions are normally stipulated by the project engineer or
geologist. Typically, the intervals selected are 5 ft (1.5 m) or
less in homogeneous strata with test and sampling locations at
every change of strata. Record the depth of drilling to the
nearest 0.1 ft (0.030 m).

6.2 Any drilling procedure that provides a suitably clean
and stable borehole before insertion of the sampler and assures
that the penetration test is performed on essentially intact soil
shall be acceptable. Each of the following procedures has
proven to be acceptable for some subsurface conditions. The
subsurface conditions anticipated should be considered when
selecting the drilling method to be used.
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FIG. 2 Split-Barrel Sampler
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FIG. 3 Schematic Drawing of the Donut Hammer and Safety Ham-

6.2.1 Open-hole rotary drilling method.

6.2.2 Continuous flight hollow-stem auger method.
6.2.3 Wash boring method.

6.2.4 Continuous flight solid auger method.

6.3 Several drilling methods produce unacceptable bore-
holes. The process of jetting through an open tube sampler and
then sampling when the desired depth is reached shall not be
permitted. The continuous flight solid auger method shall not
be used for advancing the borehole below a water table or
below the upper confining bed of a confined non-cohesive
stratum that is under artesian pressure. Casing may not be
advanced below the sampling elevation prior to sampling.
Advancing a borehole with bottom discharge bits is not
permissible. It is not permissible to advance the borehole for
subsequent insertion of the sampler solely by means of
previous sampling with the SPT sampler.

6.4 The drilling fluid level within the borehole or hollow-
stem augers shall be maintained at or above the in situ
groundwater level at all times during drilling, removal of drill
rods, and sampling.

7. Sampling and Testing Procedure

7.1 After the borehole has been advanced to the desired
sampling elevation and excessive cuttings have been removed,
record the cleanout depth to the nearest 0.1 ft (0.030 m), and
prepare for the test with the following sequence of operations:

mer

7.1.1 Attach either split-barrel sampler Type A or B to the
sampling rods and lower into the borehole. Do not allow the
sampler to drop onto the soil to be sampled.

7.1.2 Position the hammer above and attach the anvil to the
top of the sampling rods. This may be done before the sampling
rods and sampler are lowered into the borehole.

7.1.3 Rest the dead weight of the sampler, rods, anvil, and
drive weight on the bottom of the borehole. Record the
sampling start depth to the nearest 0.1 ft (0.030 m). Compare
the sampling start depth to the cleanout depth in 7.1. If
excessive cuttings are encountered at the bottom of the
borehole, remove the sampler and sampling rods from the
borehole and remove the cuttings.

7.1.4 Mark the drill rods in three successive 0.5-ft (0.15 m)
increments so that the advance of the sampler under the impact
of the hammer can be easily observed for each 0.5-ft (0.15 m)
increment.

7.2 Drive the sampler with blows from the 140-Ibf (623-N)
hammer and count the number of blows applied in each 0.5-ft
(0.15-m) increment until one of the following occurs:

7.2.1 A total of 50 blows have been applied during any one
of the three 0.5-ft (0.15-m) increments described in 7.1.4.

7.2.2 A total of 100 blows have been applied.

7.2.3 There is no observed advance of the sampler during
the application of 10 successive blows of the hammer.

Copyright by ASTM Int'l (al rights reserved); Thu Mar 27 08:57:57 EDT 2014 5

Downloaded/printed by

Lutz Marc (Jean Lutz SA) pursuant to License Agreement. No further reproductions authorized.



Al 1586 - 11

7.2.4 The sampler is advanced the complete 1.5 ft. (0.45 m)
without the limiting blow counts occurring as described in
7.2.1,7.2.2, or 7.2.3.

7.2.5 If the sampler sinks under the weight of the hammer,
weight of rods, or both, record the length of travel to the
nearest 0.1 ft (0.030 m), and drive the sampler through the
remainder of the test interval. If the sampler sinks the complete
interval, stop the penetration, remove the sampler and sampling
rods from the borehole, and advance the borehole through the
very soft or very loose materials to the next desired sampling
elevation. Record the N-value as either weight of hammer,
weight of rods, or both.

7.3 Record the number of blows (N) required to advance the
sampler each 0.5-ft (0.15 m) of penetration or fraction thereof.
The first 0.5-ft (0.15 m) is considered to be a seating drive. The
sum of the number of blows required for the second and third
0.5-ft (0.15 m) of penetration is termed the “standard penetra-
tion resistance,” or the “N-value.” If the sampler is driven less
than 1.5 ft (0.45 m), as permitted in 7.2.1, 7.2.2, or 7.2.3, the
number of blows per each complete 0.5-ft (0.15 m) increment
and per each partial increment shall be recorded on the boring
log. For partial increments, the depth of penetration shall be
reported to the nearest 0.1 ft (0.030 m) in addition to the
number of blows. If the sampler advances below the bottom of
the borehole under the static weight of the drill rods or the
weight of the drill rods plus the static weight of the hammer,
this information should be noted on the boring log.

7.4 The raising and dropping of the 140-1bf (623-N) ham-
mer shall be accomplished using either of the following two
methods. Energy delivered to the drill rod by either method can
be measured according to procedures in Test Method D4633.

7.4.1 Method A—By using a trip, automatic, or semi-
automatic hammer drop system that lifts the 140-1bf (623-N)
hammer and allows it to drop 30 = 1.0 in. (0.76 m = 0.030 m)
with limited unimpedence. Drop heights adjustments for auto-
matic and trip hammers should be checked daily and at first
indication of variations in performance. Operation of automatic
hammers shall be in strict accordance with operations manuals.

7.4.2 Method B—By using a cathead to pull a rope attached
to the hammer. When the cathead and rope method is used the
system and operation shall conform to the following:

7.4.2.1 The cathead shall be essentially free of rust, oil, or
grease and have a diameter in the range of 6 to 10 in. (150 to
250 mm).

7.4.2.2 The cathead should be operated at a minimum speed
of rotation of 100 RPM.

7.4.2.3 The operator should generally use either 1-3/4 or
2-1/4 rope turns on the cathead, depending upon whether or not
the rope comes off the top (1-3/4 turns for counterclockwise
rotation) or the bottom (2-1/4 turns for clockwise rotation) of
the cathead during the performance of the penetration test, as
shown in Fig. 1. It is generally known and accepted that 2-3/4
or more rope turns considerably impedes the fall of the hammer
and should not be used to perform the test. The cathead rope
should be stiff, relatively dry, clean, and should be replaced
when it becomes excessively frayed, oily, limp, or burned.

7.4.2.4 For each hammer blow, a 30 = 1.0 in. (0.76 m £
0.030 m) lift and drop shall be employed by the operator. The
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operation of pulling and throwing the rope shall be performed
rhythmically without holding the rope at the top of the stroke.

Note 4—If the hammer drop height is something other than 30 = 1.0
in. (0.76 m * 0.030 m), then record the new drop height. For soils other
than sands, there is no known data or research that relates to adjusting the
N-value obtained from different drop heights. Test method D4633 pro-
vides information on making energy measurement for variable drop
heights and Practice D6066 provides information on adjustment of
N-value to a constant energy level (60 % of theoretical, N60). Practice
D6066 allows the hammer drop height to be adjusted to provide 60 %
energy.

7.5 Bring the sampler to the surface and open. Record the
percent recovery to the nearest 1 % or the length of sample
recovered to the nearest 0.1 ft (30 mm). Classify the soil
samples recovered as to, in accordance with Practice D2488,
then place one or more representative portions of the sample
into sealable moisture-proof containers (jars) without ramming
or distorting any apparent stratification. Seal each container to
prevent evaporation of soil moisture. Affix labels to the
containers bearing job designation, boring number, sample
depth, and the blow count per 0.5-ft (150-mm) increment.
Protect the samples against extreme temperature changes. If
there is a soil change within the sampler, make a jar for each
stratum and note its location in the sampler barrel. Samples
should be preserved and transported in accordance with Prac-
tice D4220 using Group B.

8. Data Sheet(s)/Form(s)

8.1 Data obtained in each borehole shall be recorded in
accordance with the Subsurface Logging Guide D5434 as
required by the exploration program. An example of a sample
data sheet is included in Appendix X1.

8.2 Drilling information shall be recorded in the field and
shall include the following:

8.2.1 Name and location of job,

8.2.2 Names of crew,

8.2.3 Type and make of drilling machine,

8.2.4 Weather conditions,

8.2.5 Date and time of start and finish of borehole,

8.2.6 Boring number and location (station and coordinates,
if available and applicable),

8.2.7 Surface elevation, if available,

8.2.8 Method of advancing and cleaning the borehole,

8.2.9 Method of keeping borehole open,

8.2.10 Depth of water surface to the nearest 0.1 ft (30 mm)
and drilling depth to the nearest 0.1 ft (30 mm) at the time of
a noted loss of drilling fluid, and time and date when reading
or notation was made,

8.2.11 Location of strata changes, to the nearest 0.5 ft (150
mm),

8.2.12 Size of casing, depth of cased portion of borehole to
the nearest 0.1 ft (30 mm),

8.2.13 Equipment and Method A or B of driving sampler,

8.2.14 Sampler length and inside diameter of barrel, and if
a sample basket retainer is used,

8.2.15 Size, type, and section length of the sampling rods,
and

8.2.16 Remarks.
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8.3 Data obtained for each sample shall be recorded in the
field and shall include the following:

8.3.1 Top of sample depth to the nearest 0.1 ft (30 mm) and,
if utilized, the sample number,

8.3.2 Description of soil,

8.3.3 Strata changes within sample,

8.3.4 Sampler penetration and recovery lengths to the near-
est 0.1 ft (30 mm), and

8.3.5 Number of blows per 0.5 ft (150 mm) or partial
increment.

9. Precision and Bias

9.1 Precision—Test data on precision is not presented due to
the nature of this test method. It is either not feasible or too
costly at this time to have ten or more agencies participate in
an in situ testing program at a given site.

9.1.1 The Subcommittee 18.02 is seeking additional data
from the users of this test method that might be used to make
a limited statement on precision. Present knowledge indicates
the following:

9.1.1.1 Variations in N-values of 100 % or more have been
observed when using different standard penetration test appa-
ratus and drillers for adjacent boreholes in the same soil
formation. Current opinion, based on field experience, indi-
cates that when using the same apparatus and driller, N-values
in the same soil can be reproduced with a coefficient of
variation of about 10 %.

9.1.1.2 The use of faulty equipment, such as an extremely
massive or damaged anvil, a rusty cathead, a low speed
cathead, an old, oily rope, or massive or poorly lubricated rope
sheaves can significantly contribute to differences in N-values
obtained between operator-drill rig systems.

9.2 Bias—There is no accepted reference value for this test

method, therefore, bias cannot be determined.

10. Keywords

10.1 blow count; in-situ test; penetration resistance; soil;
split-barrel sampling; standard penetration test

APPENDIX

(Nonmandatory Information)

X1. Example Data Sheet

XI1.1 See Fig. X1.1
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FIG. X1.1 Example Data Sheet
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SUMMARY OF CHANGES

Committee D18 has identified the location of selected changes to this test method since the last issue,
D1586-08a, that may impact the use of this test method. (Approved November 1, 2011)

(1) Corrected misuse of significant digits.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org). Permission rights to photocopy the standard may also be secured from the ASTM website (www.astm.org/
COPYRIGHT)).
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Allowable Pile Load (tons)
Borehole | Pile Tip
Square Pile (m x m)
No. (m)

0.22 m 0.26 m 0.30 m 0.35 m 0.40 m
2.00 1.40 1.92 2.54 342 4.44
3.00 2.25 3.06 4.00 5.34 6.87
4.00 8.98 12.38 16.31 21.99 28.52
5.00 11.62 15.94 20.94 28.16 36.44
6.00 12.24 16.68 21.80 29.16 37.59
7.00 9.15 12.22 15.72 20.70 26.36
8.00 8.05 10.52 13.31 17.23 21.64
9.00 8.31 10.71 13.39 17.11 21.27

BH-1

10.00 9.79 12.56 15.64 19.91 24.66
11.00 22.08 29.48 37.90 49.90 63.52
12.00 25.00 33.24 42.62 55.93 71.03
13.00 27.48 36.34 46.38 60.61 76.69
14.00 29.31 38.47 48.82 63.41 79.84
15.00 31.33 40.84 51.52 66.52 83.35
16.00 33.47 43.34 54.38 69.81 87.06
16.95 35.59 45.82 57.21 73.08 90.75
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Allowable Pile Load (tons)

Borehole Pile Tip
I Pile (m X m)
No. (m)

0.22 m 0.26 m 0.30 m 0.35 m 0.40 m
2.00 1.09 1.41 1.72 2.55 3.49
3.00 1.84 2.38 2.88 4.14 5.57
4.00 7.01 9.12 11.11 16.44 22.48
5.00 9.20 11.96 14.52 21.30 28.97
6.00 9.95 12.88 15.60 22.51 30.34
7.00 7.98 10.25 12.30 16.99 22.30
8.00 7.50 9.56 11.39 15.08 19.28
9.00 8.08 10.26 12.17 15.68 19.67

BH-1

10.00 9.66 12.25 14.49 18.52 23.09
11.00 19.30 24.79 29.75 41.02 53.81
12.00 22.12 28.37 34.00 46.52 60.73
13.00 24.75 31.68 37.89 51.27 66.45
14.00 27.01 34.48 41.13 54.85 70.44
15.00 29.50 37.58 44.71 58.82 74.86
16.00 32.13 40.85 48.49 63.02 79.54
16.95 34.73 44.09 52.24 67.17 84.17
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Allowable Pile Load (tons)
Borehole Pile Tip
Bored Pile (m)
No. (m.)
DIA.0.35 DIA.0.40 DIA.0.50 DIA.0.60
2.00 1.30 1.68 2.57 3.65
3.00 2.10 2.67 4.00 5.60
4.00 8.78 11.31 17.32 24.60
5.00 11.42 14.65 22.30 31.54
6.00 12.08 15.38 23.17 32.54
7.00 9.06 11.31 16.51 22.65
8.00 8.04 9.82 13.86 18.53
9.00 8.40 10.12 13.96 18.31
BH-1
10.00 10.02 12.03 16.48 21.51
11.00 21.06 26.20 38.09 52.12
12.00 22.61 27.94 40.17 54.50
13.00 24.51 30.08 42.75 57.48
14.00 26.71 32.55 45.74 60.96
15.00 29.15 35.30 49.09 64.87
16.00 31.74 38.22 52.64 69.02
16.95 34.30 41.12 56.18 73.15
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Drwven Pile Bearing Capacity Prediction
Preject rran i dovia en S s
Location s los dunaulamnams S fausta (172436 2N 1044642 9°E} Boring No. 1
G 25011062 Degth 000 . 1686 m
LAYERED SYSTEM AND SOIL PARAMETERS
Depth (m) Thickness | Consistencyor |  SPTN S " que ROD Total
Leyes Fam- To atem) [S9Te | “gaipendly | (wowsmy | () | (egy | (sm) (%} m
' 000 - 145 145 Sand Loose 10 53 188
2 146 - 245 1.00 Sano Loose 10 2 . 168
3 245 - 345 1.00 Sand | Medum Dense bl . 3 - - 1.80
4 345 - 445 1.00 Sand | Medum Dense 0 . a0 . . 190
5 445 - 545 1.00 Ssnd | Medium Denss 2] . 0 s = 191
£ 545 - 845 1,00 Sand | Medum Dene 20 : 35 - - 150
7 645 - 795 150 Sané | Medum Deme 16 - 33 - - 189
& 795 - 945 150 Sané | Medum Dems 14 S Y : - 189
2 945 - 1085 150 Sand Dense » - kY - - 15
10 1085 - 1245 150 Sand Dense 41 - £ - - 1%
11 1245 - 1385 150 Sana Danse % 2 40 < - 156
12 1385 - 1545 150 Sang Donse %) ° 40 ¢ . 166
12 1545 . 1635 150 Sanc Dense ) = . . 196
END BEARING CAPACITY OF DRIVEN PILE = 1
cl Sand
;':'?':’ mbmn ®lo® [ Su = Top e SOTN ¢ | Reducton [ ®
(m) toiowst) | ctamy | N [ ceemy | (smy | (vlows) | cdeai| FestorRF | M | item) | ()
200 035 5 - = - 5 - 10 k7 1.00 2 | 12| 7219
100 pas F] : = ; 3 ; 10 2 1.c0 42 | 288 | 10875
400 035 " . . . . . 2 k") 1.00 127 | 348 | aat13
5.00 038 1% 3 1.00 127 | ams | essms
6.00 0.8 17 . . . : . b2 ¥ 1.00 105 | 620 | es2se
1.00 DA% 20 . ' . . . 2 3 1.00 & | 618 | ane
9.00 0.8 23 . . . . ‘ 1% 3 1.00 40 | 708 | 28se0
8.00 035 26 . : . . . 18 52 1.00 s | 767 | 26108
10.00 0.35 28 . . . . . 1 52 1.00 5 | ser | zm7e
19.00 036 31 : . . . . 2 ¥ 1.00 o | o7 | e7i2s
12.00 035 34 - - - - - » 37 1.00 L) 1072 | 95398
13,00 035 37 - - - - - 4 3 1.00 07 | 1168 | 100000
14.00 035 40 Z X : z E 0 @ 1.00 150 | 1261 | 100000
15,00 035 43 - - - . " 50 @ 1.00 150 | 1356 | 100000
16.00 035 48 - - - - - e 3 1.00 128 | 1452 | 100000
1655 038 43 - 2 - 3 - 0 » 1.00 128 | 1543 | 100000
qe=Nex Se+ TOP e = Ngqx EOP
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COMPRESSION LOAD CAPACITY OF SINGLE DRIVEN PILE | 1
Ple Sae P A Sum of gf qe Qf Ce NF Wp (oY) Qn
(m} (m) (m*) (tem } {tam ) ) (1) Y () [y (ty
PleTipim) 200 PleTop(m). 100 Factor of Safety(FS) 25
|- Pile
022 1.0600 00356 032 7219 05 258 .00 0w 26 109
026 13200 00469 032 7219 043 3im a.00 an 3% 141
Q30 15300 0.0575 032 72.19 os0 415 0.00 014 451 172
035 17200 0 0880 032 7219 0ss 635 a.co o 6,70 286
040 19400 01225 Qa2 7218 o 884 0.co os 818 348
Square Fike (BIL)
0225022 08800 0.0484 232 r2.18 028 348 a.00 012 166 140
026/0.26 1.0400 0.0578 032 7218 03 4.88 0.0 Q.18 5.08 12
0.30/0.30 1.2000 0.090C 032 218 oae 6.5 0.00 o 6.67 264
0.9570.38 1.4000 0.1228 032 T218 045 884 0.00 0 8.00 342
040040 1.6000 0.1600 052 r2.18 082 11568 0.co 0 1188 444
PileTip{m): 300 PleTop{m): 100 Factor of Safety(FS)- 28
|+ Pile
022 1.0600 0.0558 1.07 108.75 113 38 0.00 017 405 AR
026 13200 0.0469 1.07 10875 14 510 0.00 023 8.2 238
030 15300 0.0575 1.07 108.75 163 625 0.00 028 761 266
035 17200 0.0880 107 108.75 164 957 0.00 Da2 1098 A4
Q40 1800 01225 107 10875 207 1352 000 059 1480 557
Square Pk (B7L)
Q22/022 08300 00484 107 10875 0954 528 a.00 0 597 2%
0265026 1.0400 0.0576 107 10875 " 73 0.00 ox 314 308
030/030 1.2000 0.0900 1407 10875 128 ars 0.00 043 1064 400
0357038 14000 01226 107 108.76 148 132 a.oc 058 1422 63
040/040 1.8000 01600 147 108,75 17 17.40 0.00 Lkps 18.34 687
PlaTipim)- 400 PleTop({m): 100 Factorof Safety(FS): 26
|- Pilo
022 1.0600 0.0558 228 24113 23 1578 0.00 026 17.82 7.0t
028 13200 0.0¢68 2.28 44113 287 2068 0.00 03 25.32 a12
0.50 1.6300 0.0576 225 44113 344 25.56 0.00 041 28.36 1
0.35 1.7200 0.0880 225 44113 388 382 0.00 D&s 42.05 16.44
040 1.8400 0.1225 225 44113 436 5404 0.00 D88 57.52 2248
Square Plle (B/L )
0.22/022 08800 0.0484 225 44113 1.96 213 000 035 2296 296
0267026 10400 0.0676 225 4113 234 282 0.00 049 3167 1238
030/030 1.2000 0 0900 225 44113 270 370 000 065 4175 1631
035/035 1.4000 01225 2325 44113 315 5404 000 088 56.30 2198
0407040 18000 0.1500 225 44113 358 7058 a.00 115 7302 2852
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COMPRESSION LOAD CAPACITY OF SINGLE DRIVEN PILE | 1
Ple Sae P A Sum of gf qe Qf Ce NF Wp v Qn
(m} (m) (m*) (tem } {tam ) ) (1) Y (t) [y (ty
PleTipim) 500 PleTop(m). 100 Factor of Sufety(FS) 25
|- Pile
022 1.0600 00356 3T 55585 397 1990 0.00 034 2353 220
026 13200 0 0s68 37 55585 494 2807 o000 D45 3058 1198
030 15300 0.0575 375 55585 573 3196 0.co 055 3714 1452
035 17200 0 0880 3 55585 644 4581 oco 0B4 5451 21.30
040 19400 01225 378 55585 T3 8308 0.0 118 T4AE 2897
Square File (BIL)
0225022 08800 0.0484 375 55588 330 2630 a.00 046 2071 1162
026/0.26 1.0400 0.0578 375 555.85 as0 375 0.0 0es 4082 1554
0.30/0.30 1.2000 0.0900 378 55586 448 50.03 0.00 aes 53166 2084
0.9570.38 1.4000 0.1228 378 555.88 524 5903 0.00 118 218 2816
040040 1.6000 0.1600 375 555,86 s.06 8854 0.00 184 8338 544
PileTip(m): 600 PleTop{m): 100 Factor of Safety(FS)- 28
|+ Pile
022 1.0800 0.0358 547 56250 680 2014 0.00 043 2551 286
026 13200 0.0469 547 562.58 T.22 2630 0.00 0E8 33.04 1268
030 15300 0.0575 547 562,56 837 3235 0.00 069 4003 1560
035 17200 0.0880 547 56256 241 4951 0.00 108 57.86 2%
Q40 1800 01225 547 58256 106t 63492 000 147 70.08 3034
Square Pl (B7L)
Q22/022 08300 00484 547 58256 461 75 a.00 os8 3146 1224
0265026 1.0400 0.0676 547 56258 569 380 o.00 081 4281 1668
030/030 1.2000 0.0900 547 55258 656 5083 0.00 ice 5612 bal-il
0357038 14000 01226 547 562.58 786 a2 a.0c 147 7510 2016
040/040 1.8000 01600 547 552.58 B8.7e 8001 0.00 182 86.84 aves
PlaTipim)- 700 PleTop({m): 1.00 Factorof Safety(FS):- 26
|- Pilo
022 1.0600 0.0558 740 31381 ies 13.38 0.00 062 2072 Tee
028 1.3200 0.0¢68 T.40 ramm an 17.54 0.00 osa 2663 10.25
0.50 1.6300 0.0576 7.40 7501 1182 2150 0.00 08 32.00 123
0.35 1.7200 0.0880 7.40 Irse 127 3280 0.00 127 4237 1669
040 1.8400 0.1225 7.40 s 14.36 4580 0.00 176 50.40 230
Square Plle (B/L)
0.22/022 08800 0.0484 740 Fam 851 1810 000 070 230 915
0267026 10400 0.0676 74D 7am 770 ] 0.00 as7 32.00 17
0307030 1.2000 0 0900 TAD wam 6 68 336 000 130 4124 1672
035/035 1.4000 0.1228 TAQ wam 1036 4580 000 178 5440 070
0407040 18000 0.1800 740 i s 5983 ooo0 220 69,36 2838
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COMPRESSION LOAD CAPACITY OF SINGLE DRIVEN PILE | 1
Ple Sae P A Sum of gf qe Qf Ce NF Wp v Qn
(m} (m) (m*) (tem } {tam ) ) (1) Y (t) [y (ty
PleTipim) 800 PleTop(m). 100 Factor of Safety(FS) 25
|- Pile
022 1.0600 00356 948 28580 1008 1022 0.00 DED 1965 750
026 13200 0 0s68 948 28560 1246 1339 o000 079 2509 956
030 15300 0.0575 948 28560 1447 1842 0.co 0s7 2093 1139
035 17200 0 0880 946 28580 1827 2513 oco 148 30.92 1508
040 19400 01225 948 28560 1835 3493 0.0 208 51286 1828
Square File (BIL)
0225022 08800 0.0484 946 29560 822 1382 a.00 o1 213 -1
026/0.26 1.0400 0.0578 948 28560 B B4 193 0.0 114 28.01 1052
0.30/0.30 1.2000 0.0900 948 235.60 1136 2570 o.0c 15 3554 13
0.9570.38 1.4000 0.1228 846 285,60 1524 3488 0.00 208 4617 1"
040040 1.6000 0.1600 948 285,60 16.13 4570 0.00 269 S8.14 0.
PileTip(m): 800 PleTop{m): 100 Factor of Safety(FS)- 26
|+ Pile
022 1.0600 0.0558 104 261.00 1285 938 0.00 069 21,24 age
026 13200 0.0469 11.6¢ 261.90 1662 1229 0.00 080 2710 1026
030 15300 0.0575 1184 261,98 1811 1508 0.00 110 3207 1217
035 17200 0.0880 11.64 261.96 2038 2305 000 169 4172 1568
Q40 1800 01225 1184 26196 ped ] 20| 200 23 5270 1967
Square Pl (B7L)
Q22/022 08300 00484 11.84 26198 1042 1263 0.00 PR 2217 B3t
0265026 1.0400 0.0576 1184 25198 123 17N o.co 130 2872 fomn
030/030 1.2000 0.0900 1184 25198 1420 2358 0.co 173 36.06 1339
0357038 14000 01226 1184 25188 1667 2m c.oo 2% 4631 mn
040/040 1.8000 01600 1184 25188 e 4182 0.co 307 51.78 2927
PlaTip{m)- 1000 PleTop(m): 100 Factor of Safety{ FS5): 25
|- Pilo
022 1.0600 0.0558 1478 281.7¢ 16563 1045 0.00 ar 26.30 -1
028 15200 0.0¢68 1475 20178 1946 1369 0.00 1o 3214 1226
0.50 1.6300 0.0576 1475 261.78 266 1678 0.00 124 39.10 14.49
0.35 1.7200 0.0880 1475 20178 2838 2568 0.00 180 4014 1862
040 1.8400 0.1225 1475 201.79 2861 374 0.00 265 61.71 2308
Square Plle (B/L)
0.22/022 08800 0.0484 1475 20179 1298 1412 0.00 16 26.05 979
0267026 10400 0.0876 14.75 2179 1534 1973 0.00 145 3380 1258
0307030 1.2000 0 0900 1475 2179 1768 282 0.00 A 4201 1564
035/035 1.4000 0.1228 1475 20178 2064 3574 000 28 5374 199
0407040 18000 0.1500 1475 20179 23 4569 oo 345 66.82 2468




a &
TIERTIBHATUABUNTIARY

msiEdssammauAY
COMPRESSION LOAD CAPACITY OF SINGLE DRIVEN PILE | 1
Ple Sae P A Sum of gf qe Qf Ce NF Wp v Qn
(m} (m) (m*) (tem } {tam ) ) (1) Y (t) [y (ty
PleTipim) 1100 PleTopim): 100 Factor of Safely (FS): 25
|- Pile
022 1.0600 00356 1812 .23 1921 3119 000 oS 4954 1930
026 13200 00469 1812 a71.23 3% 4085 a.00 113 6366 479
Q30 15300 0.0575 1812 .23 2773 5010 0.00 138 7645 %75
035 17200 0 0880 1812 a2 M7 7667 a.00 n 10573 4102
040 19400 01225 1812 8722 3518 10573 000 254 13885 sas
Square File (BIL)
0225022 08800 0.0484 1842 871.23 1666 4217 o.co 116 5698 2208
026/0.26 1.0400 0.0578 18.12 8123 1868 sae 0.co 152 7612 2648
0.30/0.30 1.2000 0.0900 1812 a71.23 2178 a4 o.ce 216 28.00 370
0.9570.38 1.4000 0.1228 18,12 871.23 2637 10573 0.00 284 128.16 4880
040040 1.6000 0.1600 18.12 ar1.23 2800 13340 0.00 a4 16466 6362
PileTip{m): 1200 PleTop(m): 100 Factor of Safety( FS): 26
|+ Pile
022 1.0600 0.0558 2219 953.96 23562 3415 0.00 0ss 56,73 212
026 13200 0.0469 2219 953.96 229 4474 0.00 124 7279 2837
030 15300 0.0575 2219 953.96 3395 5485 0.00 152 07.28 3400
035 17200 0.0880 2219 953 96 3816 8395 000 232 11979 4652
Q40 18400 01228 219 95396 RED 11688 a.00 el 1568 67 6073
Square Pl (B7L)
Q22/022 08300 00484 2219 95396 1952 4617 0.00 128 8442 500
0265026 1.0400 0.0676 2219 953.96 2307 8449 o.co 17m 8576 3324
030/030 1.2000 0.0900 2218 95396 2862 8585 0.co 23 110.10 4262
0357038 14000 01226 2218 953.86 108 11588 coc 33 144 68 8583
040/040 1.8000 01600 2218 853,96 3560 15253 o.00 A2 18381 7o
PlaTip{m)- 1300 PleTop(m): 100 Factor of Safety{ FS5): 25
|- Pilo
022 1.0600 0.0558 27.08 1000.00 8 3580 0.00 e 6343 2478
028 15200 0.0¢68 27.03 1000.00 B 46.80 0.00 135 81.23 3168
0.50 1.6300 0.0576 27.03 1000.00 a1 67.50 0.00 185 a7 389
0.35 1.7200 0.0880 27.08 1000.00 4650 83.00 0.00 288 13187 5127
040 1.8400 0.1225 27.03 1000.00 $2.45 12250 0.00 353 17142 8645
Square Plle (B/L)
0.22/022 08800 0.0484 2703 1000.00 2379 4840 0.00 13 7060 2748
0267026 10400 0.0676 2703 1000.00 812 68760 0.00 196 2377 3634
0307030 1.2000 0 0900 2703 1000.00 3244 9000 0.00 25 11985 4638
035/035 1.4000 0.1228 2703 1000.00 3768 12250 000 3s 156 82 6061
040/040 18000 0.1500 27.03 100000 4376 160,00 ooo0 481 188 65 TEE9
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COMPRESSION LOAD CAPACITY OF SINGLE DRIVEN PILE | 1
Ple Sae P A Sum of gf qe Qf Ce NF Wp v Qn
(m} (m) (m*) (tem } {tam ) ) (1) Y (t) [y (ty
PleTipim) W00 PleTopim): 100 Factor of Safely (FS): 25
|- Pile
022 1.0600 00356 3258 1000.00 3451 3580 0.00 112 6919 2
026 13200 00469 3255 1000.00 a9 4590 0.00 148 a4t 3448
Q30 15300 0.0575 3255 1000,00 488t 5750 0.co 179 10551 4113
035 17200 0 0880 3255 1000.00 5598 8300 oco 275 141.25 54 65
040 19400 01225 32,55 1000.00 6315 12250 o.00 382 18183 7044
Square File (BIL)
0225022 08800 0.0484 3285 1000.c0 2866 4840 o.co 15 75.54 293
026/0.26 1.0400 0.0578 3285 1000.00 2es 67.60 0.co m 89.35 a7
0.30/0.30 1.2000 0.0900 3285 1000.00 86 90.00 o.ce pa- 1) 12626 4e82
0.9570.38 1.4000 0.1228 3288 1000.00 aner 12250 0.00 bk 16226 4
040040 1.6000 0.1600 32.65 1000.00 Bze 18000 0.00 49 X7.08 Jesd
PileTip{m): 1600 PleTop(m): 100 Factor of Safety( FS): 26
|+ Pile
022 1.0600 0.0558 30635 1000.00 4026 3590 0.00 120 7555 2980
026 13200 0.0469 38.63 1000.00 51.00 46.90 0.00 168 96.32 358
030 15300 0.0575 38 83 1000.00 s9.11 5750 0.00 193 114,686 a“n
035 17200 0.0880 3883 1000.00 6845 88.00 0.00 296 15149 5662
Q40 1800 01225 38 63 1000.00 7496 12250 000 412 19333 T8
Square Pl (B7L)
Q22/022 08300 00484 38.83 1000.00 2400 4840 o.co 183 80,77 31.33
0265026 1.0400 0.0676 3863 1000.00 4018 8780 o.co 2: 10551 4084
030/030 1.2000 0.0900 38.63 1000.00 4626 9000 0.co X 13334 5162
0357038 14000 01226 38.63 1000.00 54.08 12250 coc 412 17247 6662
040/040 1.8000 01600 36.63 1000.00 6181 180,00 o.00 5 21642 B335
PleTip{m)- 1600 PleTop(m): 100 Factor of Safety{ F5): 25
|- Pilo
022 1.0600 0.0558 a0 1000.00 alia 3580 0.00 1.2 8226 3213
028 15200 0.0¢68 45.0¢ 1000.00 6845 46.80 0.00 169 104.68 4085
0.50 1.6300 0.0575 45,04 1000.00 68,50 67.50 0.00 207 12435 aB49
0.35 1.7200 0.0880 45.0¢ 1000.00 7748 83.00 0.00 347 16228 63.02
040 1.8400 0.1225 45.04 1000.00 B87.37 12250 0.00 amn 20546 7954
Square Plle (B/L)
0.22/022 08800 0.0484 4506 1000.00 963 4840 0.00 174 88.29 3347
0267026 10400 0.0676 4504 1000.00 4654 68760 0.00 243 11200 4334
0307030 1.2000 0 0900 4S04 1000.00 A4 9000 0.00 M 14080 5438
035/035 1.4000 0.1228 4504 1000.00 6306 12250 000 LX) 181,14 6981
0407040 18000 0.1800 4504 100000 7206 160,00 ooo0 578 22630 8708
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COMPRESSION LOAD CAPACITY OF SINGLE DRIVEN PILE | 1
Pie Size P A Sum of gf qe Qf Ce NF Wp Ou Qs
(m) (m) (m*) (tem } {tam) 143 () i () (1 (ty
PleTipim) 189 PleTopim): 100 Factor of Sefely(FS): 25
|- Pile
022 1.0600 00356 sy 1000.00 54.45 3580 0.00 137 0 66 73
028 13200 00469 5137 1000.00 6781 4890 0.00 160 11291 44089
030 15300 00575 5137 1000,00 7858 5750 0.co 220 13389 5224
035 17200 0 0880 5137 1000.00 8385 8300 oco 337 17299 6717
040 19400 01225 5.3 1000.00 8666 12250 o.00 469 ANTAT B417
Square File (BIL)
0225022 08800 0.0484 51.37 1000.c0 4520 4840 o.co 185 .78 3689
026/0.26 1.0400 0.0578 51.37 1000.00 £342 67.60 0.co 28 11824 4582
0.30/0.30 1.2000 0.0900 5187 1000.00 6164 90.00 o.ce 345 14820 6721
0357038 1.4000 0.1228 51.57 1000.00 ne 12250 0.00 46 188,73 308
0207040 1.6000 0.1600 5137 1000.00 8218 160,00 0.00 612 25507 8075
P = Pecimeter a = Uit skin Ficsen lond
A = Crens weclion ama Qe = Ulmate and bearing laad
Sumaofgl = Cummulathe ultimata skin frictien NF = Nagative skin Fiction load
G = Ulmate end bearing capacity Wo = Viaight of pie
Fs = Factor of safaty Qu = Unmate ple capacity = Qf+Qe-Wp-NF
Qs = Aliowabie ple capacty = (Of + QoVFS -Wp - NF
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Bored Pile Bearing Capacity Prediction
Preject rran i dovia en S s
Location sglos dwradtaunns Sl onn (172436 2N 104°46429°E} Boring No. 1
Dile 2601 1462 Degth 000 - 1685 m
LAYERED SYSTEM AND SOIL PARAMETERS
Sol Rock Total
Layees T To Taemy st | “RiBanan | (towamy [ s [ @c | Rop | ey
(tem) (omg ) (tsm) (% (tim*)
' 000 - 145 145 Sand Loose 10 3 189
2 146 - 246 1.00 Sano Loose 10 2 168
3 245 - 345 1.00 Sand | Medum Dense ) 8 - - 169
'l 345 - 445 1,00 Sané | Medum Dense 0 - 39 - - 190
5 445 - 545 1.00 Sand | Medium Dente bid - 0 - - 191
3 545 - 645 100 Sand | Medum Dams 20 - % - - 150
7 845 - 795 150 Sand | Medum Deme 18 - 33 - - 159
8 795 - 945 150 Sané | Medum Dems 14 : 2 - - 189
2 945 - 1085 150 Sand Dense » - kY - - 15
10 1085 - 1245 150 Sand Dense 41 - £l - - 1%
1" 1245 - 1385 150 Sana Danse % : 40 2 c 196
12 1388 . 1545 150 Sang Donse %0 ° 40 ¢ . 166
13 1545 . 1685 150 Sand Dense ) ) . . 156
END BEARING CAPACITY OF BORED PILE ~ 1
cl Sand Rock
;‘;nt% & Bjom ), m, Su 'Yrop Qe ¢ | Recucbon EOP e qc |[RGD[ oo
(m) | (m ttam) | M€ | cremy | ctem) | cdmar | Foctor RE | N[ ctm) | ctsm) | tsmr om0 | csm)
200 | 03 | € 10 . - . - k) 050 42 | 172 | 3610 - - -
3w | 03 | & 10 i E : g a2 0%0 42 | zss | sa3? : s .
400 | o3 | 1 27 . . . 3 080 127 | 348 | 220587 . ; .
600 | o03s | 14 30 . 3 a0 127 | a3 | 21782
600 | o3s | 17 27 g . . R ar aeo 106 | b2s | 28128 . . .
oo | o | 20 20 3% 080 @ | 618 | 1esee . . .
soo | o035 | 28 16 33 80 0 | 708 | 14280 . . .
900 03 26 16 . 32 Qg0 N 7487 130.89
10m | 035 | 28 14 . . - 12 080 35 | ss7 | 14580 . . .
1o | o35 | st 32 - - - - 37 050 2 | 979 | 40000 - - -
1200 035 34 32 - - - - 37 080 & | 1072 | 400.00 - - -
130 | 03 | 37 a1 - - - - 38 050 107 | 1188 | 400.00 - - -
“ww | 035 | 40 50 - - - - « 050 150 | 1261 | 40000 - - -
130 | 035 | 43 50 - - - - “ as0 150 | 1356 | 400.00 - - -
180 | 035 | 46 50 - - - - k] 050 128 | 1452 | 40000 - - -
1895 | 035 | 48 50 = 2 : E ] aso0 128 | 1543 | 4com0 - = -
Qe =Nex Su+ TOP o8 = Ngx EQP oe = ROD* x que
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COMPRESSION LOAD CAPACITY OF SINGLE BORED PILE
Ple Size P A Sum of gf e of Qe NF Wp Cu On
(m) (m} {m'} (tem ) (tsm) (1) ity (t i) (1) ity
PleTipim) 200 PleTop(m). 100 Factor of Safety(FS) 25
Bored Pile
035 1.089¢ 00es2 32 3810 038 347 2.00 023 380 130
040 1.2566 01257 0.32 2810 o4 454 0.00 030 464 168
050 15706 01983 032 810 051 709 0.00 0AT 713 257
080 16850 .27 032 -8 (] 081 ion 0.00 088 1014 368
PleTip(m) 300 PRleTop(m) 100 FacerofSafety(FS) 25
EBored File
0.38 1.0086 Q0=52 1.07 8437 1147 523 0.00 D48 654 210
040 1.2666 01257 1.07 L4537 134 683 0.00 o860 787 267
2.50 1.6708 Q1853 1.07 £4.37 158 1068 0.00 084 1141 4.00
060 1.8860 o.2827 1.07 Ba37 m 1637 0.00 156 16,03 860
PleTip(m): 400 PloeTop(m): 1.00 Factorof Safety(FS):- 28
Bored Pile
035 1.0088 00862 22 2087 247 nx 0.00 0.68 2500 a7e
040 1.2568 01257 2.5 2057 282 2772 0.00 0.80 2864 1"
050 1.5708 01963 225 2057 355 a“an Q.00 141 4542 1732
0860 1.6850 02827 225 2057 % 6238 .00 204 456 2460
PleTip{m) 500 PleTop(m): 100 Faclorof Sefety(FS) 25
Bared Pile
035 1.009¢ Q09s2 375 T 412 2674 0.00 0a2 2093 1142
040 12568 Q1257 375 barg -3 an 3492 0.00 .21 3843 1466
0.50 15708 01953 amns TR 588 5457 0.00 1.88 5857 2230
050 1.6850 0:27 3 e 7.08 JEE8 0.00 a2n 8293 3154
PlaTip(m): 600 PlaTop{m) 100 FacderofSalety(FS): 26
Bored Pia
0.38 1.0866 Q052 547 28129 M 2706 0.00 118 3192 1208
040 1.2686 1267 S.47 :|129 687 36.28 0.00 151 401 1638
050 1.6708 01883 547 @28 .83 8623 0.00 238 8147 2317
0.60 1.6860 02827 547 3] 100 7863 0.00 338 8645 284
PileTip{m) 7.00 PleTop(m). 1.00 Factorof Safety(FS) . 25
Bored Pile
035 1.0896 0062 7.40 166 96 814 1799 Q.00 138 2474 a8
040 1.2568 01257 740 166 96 930 2349 0.00 1 30989 1131
050 1.5706 01963 740 166.96 11635 BT a.00 283 4551 1651
0.60 1.6850 02827 740 166 56 1365 5288 o.00 407 8274 2265
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CONMPRESSION LOAD CAPACITY OF SINGLE BORED PILE | 1
Ple Size P A Sum of gf oo of Qe NF Wp Cu On
(m) (m} {m'} (tem ) (tsm) (1) ity (t it} (1) ity
PleTiptm) 800 PleTop(m) 100 Factor of Sufety(FS) 25
Bored Pile
035 1.089¢ Qes2 948 14280 1040 1374 Q.00 162 2252 604
040 1.2566 01257 946 14250 189 17T 0.00 Fall 2772 962
050 15706 01983 946 14280 1488 B4 0.00 330 3980 1368
080 1.6850 .27 948 14280 1783 4038 0.00 475 5345 1883
PleTipim) 3200 PRleTop(m) 100 FacderofSalety(FS) 25
EBored File
0.38 1.0086 Q0=52 11.84 123088 13402 12.60 000 1.85 2377 B840
040 1.2666 01257 1184 13089 1487 16.46 0.00 24 2882 1042
2.50 1.6708 Q1853 11.62 13088 18.59 2872 0.00 arr 4054 13.66
080 1.8860 o.2s27 11,84 13089 223 3702 0.00 543 §382 1em
PleTip(m):- 1000 PleTop(m): 100 Foctor of Safety{ FS): 24
Bored Pile
035 1.0088 00862 1476 14590 18.21 14.04 0.00 208 2817 1002
040 1.2568 Q1257 1475 14580 1055 1833 0.00 2n 3415 1203
050 1.5708 01963 1475 14520 2318 26.65 0.00 a2e 4757 1648
0860 1.6850 02827 1475 14590 Pl “xs 000 611 2. 2151
PleTip{m) 1100 PleTop(m): 100 Factor of Sefety (FS) 25
Bared Pile
035 1.009¢ Q09s2 1812 40000 198 3848 000 23 5610 06
G40 12566 Q1257 1612 40000 278 5027 0.00 302 7002 2620
0.50 15708 01953 1812 40000 2847 TES4 000 a7 102.30 3805
050 1.B850 0:27 1812 40000 3415 11310 0.00 €78 18047 5212
PlaTip(m) 1200 PeTop(m): 100 Factorof Salaty(F5): 25
Bored Pia
Q.38 1.0086 Q052 2219 40000 240 ae.48 0.00 258 6034 2281
040 1.2686 1267 2218 40000 2783 80.27 0.00 ax 748y 2784
0.50 1.6708 01863 2218 400.00 3485 Tess 0.00 s.18 10821 4017
0.60 1.8850 02827 2218 400.00 4182 1310 0.00 7.48 14745 64 50
PleTipim) 1300 PleTopim): 100 Factor of Safety(FS): 26
Bored Pile
038 1.0098 0062 27.08 40000 2073 38,40 0.00 277 6544 2481
040 1.2568 01257 27.03 400.00 B9 5027 0.00 362 8062 30.08
050 1.5708 01963 27.08 400 00 4247 7654 000 585 11535 4275
0.60 16850 027 27.08 400 00 5098 113.10 0.00 614 15591 5748
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CONMPRESSION LOAD CAPACITY OF SINGLE BORED PILE | 1
Ple Size P A Sum of gf e of Qe NF Wp Cu On
(m) (m} {m'} (tem ) (tsm) (1) ity (t it} (1) ity
PleTipim) W00 PleTopim): 100 Factor of Safety(FS):. 25
Bored Pile
035 1.089¢ 00es2 3255 40000 3579 36.48 000 300 N 2671
040 1.2566 01257 3255 400 00 40M 5027 000 392 a5 255
050 15706 01983 3255 40000 5113 TESA 000 613 12355 4574
080 16850 .27 3255 40000 6138 11310 ooa BE2 18564 €088
PleTip(m) 1500 PleTo(m) 100 Facterof Salsty (FS). 25
EBored File
0.38 1.0086 Q0=52 38.63 40000 4248 2848 000 323 7173 2015
040 1.2666 01257 3863 40000 4855 50.27 0.00 422 9453 3830
250 1.6708 01853 38.63 40000 60.68 Tecs 0.00 860 13263 4cre
060 1.8860 o.2827 38.63 40000 r282 i 0.00 6.60 17642 8487
PleTip(m): 1600 PleTop(m): 100 Factor of Safety( FS): 28
Bored Pile
035 1.0088 00862 45.0¢ 400.00 4852 seq8 0.00 346 8454 374
040 1.2568 Q1257 45.04 40000 56.50 50.27 0.00 452 10235 a2
050 1.5708 01963 45.04 40000 7074 7854 .00 707 1@ 5264
0860 1.6850 02827 45.04 400 00 L2l ] 1310 000 1016 167 81 8902
PleTip{m) 1696 PleTop(m): 100 Factor of Sefety (FS) 25
Bared Pile
035 1.009¢ Q09s2 5137 40000 5648 3848 000 388 nm 3430
040 12566 Q1257 5137 40000 8455 5027 0.00 43 11001 41142
0.50 15708 01953 51,37 40000 8089 TES4 000 752 15171 5618
050 1.6850 0:27 51.37 40000 9683 11310 0.00 1082 1910 7315
P - Permeter of - Ulbmate =xin ficton load
A - Cross sechon aren Ce = Ultsmate end bearing load
Sumaofgf = Cummulative ultmate skin fricton NF - Negative skin Ficbon load
o - Uitimate snd bearing capacity Wp = Weight of pile
FS - Factor of safety Qu - Ulsmmte pie capadty & OFsQe-Wp-NF
Ca = Alowable e copecly = {Of + Qe)FS - Wp-NF
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BORING NO BH1
PROJECT reafaivime Sawinuatiun DEPTM (M) 1635 m Gl )
COORD N 172498 2 DATE STARTED 251200
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