QHW Designation: D 3550 — 01

Standard Practice for
Thick1WaII, Ring-Lined, Split Barrel, Drive Sampling of
Soils

This standard is issued under the fixed designation D 3550; 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 epsilone] 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 * trimming. Some types of soils may gain or lose significant

1.1 This practice covers procedure for thick wall, split barre|Shear strength or compressibility, or both, as a result of
drive sampling of soil to obtain representative samples of soifampling. In cases like these, suitable comparison tests should
for classification and laboratory testing. The sampler is conP€ made to evaluate the effect of sample disturbance on shear
sidered to be a thick wall sampler with sharpened cutting shogtrength and compressibility. _
and ball check vent. The middle barrel section is often of split 1.4 This guide does not purport to comprehensively address
barrel design, but a solid barrel can be used and both m | of the methods and thg issues a;souated with 50|! ;ampllng.
contain ring liners. The sampler is often driven, but can also b&/Sers should sgek qualified professionals for the decisions as to
pushed in softer deposits. Penetration resistance data may K¢ Proper equipment and methods that would be most suc-
recorded. This standard uses procedures similar to Test Meth&§Ssful for their site investigation. Other methods may be
D 1586 on Penetration Resistance and Split Barrel Sampling givailable for monitoring soil sampling and qualified profes-
Soils. However, in this practice, differing hammer weights,Sionals should have flexibility to exercise judgement as to
drop heights, and different size samplers are used, so the ddigssible altern_amves not covered in this guuje. The practice is
must not be reported as conforming to Test Method D 1586 angurent at the time of issue, .but new_alternatn/.e.and innovative
cannot be used to determine Normalized penetration resistanf@ethods may become available prior to revisions, therefore,
data for sands in accordance with Practice D 6066. users should consult with manufacturers or producers prior to

1.2 This practice involves use of rotary drilling equipment SP€Cifying program requirements. _ _

(Guide D 5783, Practice D 6151). Other drilling and sampling  1-3 This practice offers an organized collection of mforma.—.
procedures (Guide D 6286, Guide D 6169) are available anHOn Or a series of options and does not recommend a speuﬂc
may be more appropriate. Considerations for hand driving ofourse of action. This document cannot replace education or
shallow sampling without boreholes are not addressed. Suigxperience and should be used in conjunction with professional
surface investigations should be recorded in accordance withdgement. Not all aspects of this practice may be applicable in
practice Guide D 5434. Soil samples should be classified iRl circumstances. This ASTM standard is not intended to
accordance with Practice D 2488. represent or replace the standard of care by which the

1.3 This practice may or may not provide a sample suitabl@dequacy of a given professional service must be judged, nor
for advanced laboratory tests such as shear or consolidaticitould this document be applied without consideration of a
testing. It is up to the user to determine if the sample quality iProject's many unique aspects. The word “Standard” in the
suitable for advanced laboratory testing for engineering proplitle of this document means only that the document has been
erties. Driven samples can be more easily disturbed thafiPProved through the ASTM consensus process.
pushed samples such as the thin wall tube in accordance with 1.6 This standard does not purport to address all of the
Practice D 1587. However, thin wall tubes cannot be used i§afety concerns, if any, associated with its use. It is the
harder soils. In cases where it has been established that tHSPonsibility of the user of this standard to establish appro-
quality of the thick wall driven sample is adequate, thisPriate safety and health practices. The user must comply with
practice may provide shear and consolidation specimens th@févalent regulatory codes, such as OSHA (Occupational

can be used directly in the test apparatus without Iorio,l—iealth and Safety Administration) guidelines while using this
practice. For good safety practice, consult applicable OSHA

regulations and other safety guides on drilliAg.

L This practice 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 Investigations. —

Current edition approved Jan. 10, 2001. Published April 2001. Originally 2 Drilling Safety Guide, National Drilling Association, 6089 Frantz Rd. Suite
published as D 3550 — 77. Last previous edition D 3550 — 84°¥95) 101, Dublin, Ohio, 43017.

*A Summary of Changes section appears at the end of this standard.
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2. Referenced Documents sampler (Practice D 1587) will likely result in less disturbance.
2.1 ASTM Standards: In harder soils, soil coring techniques may result in less
D 1586 Test Method for Penetration Test and Split-Barreldisturbance; see Practice D 6151, Guide D 6169. _

Sampling of Soild 3.4 This standard addresses sampling in drill holes with

D 1587 Practice for Thin-Walled Tube Sampling of Sdils drilling equipment. The sampler can be hand driven or driven

D 2113 Practice for Diamond Core Drilling for Site Inves- N test pits without drilling equipment. If these special driving
tigation® methods are used the sampling process should be reported.

D 2216 Test Method for Laboratory Determination of Water
(Moisture) Content of Soil and Rock by M&ss

D 2487 Practice for Classification of Soils for Engineering 4-1 Drilling Equipmeni—Any drilling equipment may be
Purposes (Unified Soil Classification Systém) used that provides a reasonably clean hole before insertion of

D 2488 Practice for Description and Identification of Soils the Sampler and that does not disturb the soil to be sampled
(Visual-Manual Procedurd) (Guide D 6286). Bottom discharge bits should be avoided as

D 3740 Minimum Requirements for Agencies Engaged inthey could disturb the sampling interval. Side-discharge bits
the Testing and/or Inspection of Soil and Rock as Used if'€ Preferable. _ _
Engineering Design and Constructfon 4.2 Drive Weight AssemblyAny drive weight assembly

D 4220 Practices for Preserving and Transporting sojthat will provide penetration in the range from 1 to 100 blows
Sampled per foot (0.30-m) may be used. In soft soils, if the sample is

D 5434 Guide for Field Logging of Subsurface Explora- desired for laboratory testing, the sample may be pushed to

tions of Soil and Rock reduce disturbance.

D 5783 Guide for Use of Rotary Drilling with Water-Based _4-3 Ring-Lined Barrel Sampling Assemb#fhis shall con-
Drilling Fluid for Geoenvironmental Exploration and the sist of a shoe, sample barrel, and waste barrel (extension), and
Installation of Subsurface Water-Quality Monitoring De- head with check valve, vents, and threaded connector (Head)

viced for drill rod, as shown in Fig. 1. Typical outside diameters of

D 6066 Practice for Determining the Normalized Penetra{l€ barrelare 2, 2.5, 3, and 3 in. Fig. 1 is reproduced from the

tion Resistance of Sands for Liquefaction Resistancdiamond Drill Core Manufacturers Associatfto illustrate
Evaluatiort typical dimensions. Other sampler designs can be used as long

D 6151 Practice for Using Hollow-Stem Augers for Geo- 85 the sampler dimensions have similar proportions and are
technical Exploration and Soil Samplihg .repor.ted on the boring log. The total sampler assembly length

D 6169 Guide for Selection of Soil and Rock Sampling'S typically 2 ft (0.6 m). The length should be a whole number
Devices used with Drill Rigs for Environmental Site such as 2 ft (0.6 m) such that it is easy to record sampling depth

4. Apparatus

Characterizatich intervals to the nearest 0.1 ft (5 cm).
D 6286 Guide for Selection of Drilling Methods for Envi-  4-4 Ring-Lined Sampler-Test specimens shall be obtained
ronmental Site Characterizatibn using a suitable split barrel or solid barrel lined on the inside
with removable rings or liners. These rings or liners shall be
3. Significance and Use thin-walled and shall conform to the size requirements of the

3.1 This practice is used for general soil investigationsPartiCUIar !ab_oratory test deternjinationg empl_oyed. They shall
where samples are required for identification and testingfit Snugly inside the sampler with no discernible free play in
Disturbed samples can be classified in accordance with Pra@nY direction. Rings are ofte.n brass, steel, or stainless steel, t?ut
tice D 2487 and can be tested for moisture content, particl§@ be made of any material of adequate strength and resis-
size, and Atterberg limits. The sampler can be equipped witfiance to corrosion. The samp_ler may be sectionalized to aIIo_W
stacked ring liners, which can be used directly for other€Nd-to-end make-up of sections as necessary. Each section
laboratory tests. shall be deS|gned. so that addition or rempval of sections will

3.2 The sampler can be driven with a hammer and th&ot Iopsen, permit movement, or otherwise adversely al_‘fect
penetration resistance can be recorded. Numerous combinggtention of the rings within the sampler. The sampler and rings
tions of hammer size and drop height have been used ianal be free of bumps, dents, scratches, rust, dirt, and
practice. Hammer size and drop height should be reporteCrrosion.

Users of this practice have derived local correlations of Nore 1—It is recommended that the sampler contain at least four to
penetration resistance and engineering properties based orelve rings or one to two liners in order to provide samples for a variety
local conditions and a particular hammer system and sample®f tests. The ring height should be equal to or less than its inside diameter.
however, the penetration resistance may differ from Test 4.5 waste Barrel-A waste barrel that can be removed from
Method D 1586. the sampler in the field shall be provided to contain space for

3.3 The user should evaluate sample quality. The process @fsturbed soil originally at the bottom of the hole. The length
driving the sample may disturb the soil and change they the waste barrel shall be at least three times its interior
engineering properties. In soft soils, use of the thin wall tubejiameter, and the inside diameter shall be the same, or slightly

2 Annual Book of ASTM Standardépl 04.08. ® DCDMA Technical Manual, National Drilling Association, 6089 Frantz Rd.
4 Annual Book of ASTM Standardgpl 04.09. Suite 101, Dublin, Ohio 43017, 1991.
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*Used with 140 pound hammer
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Ref. No. Description basket type lifter
1 Head
2 Eztension
3 Barrel, Split
4 Shoe
3 Liner / Rings SPLIT BI.;R;EE‘L
] Vaive, Fl
- oo £/ caher (INCH SYSTEM)

Note 1—Inside clearance ratio B(; — D)/D,
Note 2—Dimensional tolerance d; = =0.003 in. (-0.08 mm)
FIG. 1 Ring-Lined Barrel Sampling Assembly

larger than, the inside diameter of the rings. The waste barrddented or distorted shoes should not be used.

may also contain rings or liners for containment of the 4.6.1 In North American practice, the area ratio and cutting

disturbed soil. edge bevel have been varied. In general, it is desirable to
4.5.1 An attachment, check valve, and one or more vents igyaintain proportions similar to those in D 1586. But for hard

required. driving conditions, the shoe may be made blunter. A cutting

4.6 Shoe—A s.hoe similar in. design to that used. in T?St angle of less than 10 degrees can result in less disturbance to
Method D 1586 is shown on Fig. 1. Fig. 1 shows typical SizeShe sl

as specified by the Diamond Core Drill Manufacturers Asso- _ _ . .

ciation (DCDMAY. The inside of the assembled shoe and _4._7 Retainer—Various types of retz_imers may be required to
ring-lined sampler shall be smooth, straight, and uniform. Us@id in recovery. These are located in spacer area 7 shown on
of a hardened steel shoe improves resistance to damadd9d- 1- If a retainer is used, the type used should be reported.
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4.8 Sample ExtracterSpecimen-filled rings shall be re- preserve the sample. If there is excessive fluid pressure in the
moved from the sampler by pressing them out or alternativelyods above, provide vent ports to relieve fluid pressure. If
by the use of a split barrel. The extractor disk shall be at leastample recovery is difficult, consider use of retainers (4.7).
0.5 in. (13 mm) thick and shall bear solidly against the sample 5.6 Carefully disassemble the sampling assembly in such a
rings at all points. It shall slide easily inside the sampler barremanner as to minimize soil disturbance as much as possible.
without jamming and without free play. Disturbed samples may be placed in any suitable container

4.9 Containers for Specimen-Filled RingsThese shall be such as plastic bags or sealed jars. Label the sample contain-
snug fitting, tightly sealed (watertight), rigid containers or capser(s) in a suitable manner. Discard samples that appear to be
that will not permit movement of the specimen-filled rings contaminated or questionable.
inside. They shall be noncorrosive. 5.7 If rings or liners are used, trim the soil flush with the

4.10 Miscellaneous EquipmentThis includes a pipe vise, ends of the sampling rings or liner, and cap both ends. If the
pipe wrenches, spatulas, cleaning brushes, buckets, rags, dafgecimens in rings, or liners, are to be stored for more than 72
sheets, transporting boxes, knife for cutting sampler, indelibldours, the liner or ring cap should be taped. Be certain that
markers, wire brushes, etc. Water must be available fothere is no movement of the soil inside the specimen-filled
cleaning the equipment. rings and that the specimen was not disturbed while being
removed from the barrel. If the soil in the bottom end ring does
5. Procedure not protrude from the ring after removing the shoe, do not use

5.1 Clean the hole to sampling elevation using whatevethe soil in the bottom ring for tests other than soil classification
method is preferred that will ensure that the material to beand moisture content. If the top ring or rings contain voids,
sampled is not disturbed. In saturated sands and silts, Withdramepressions' or any material other than the soil that is being
the drill bit slowly to prevent loosening of the soil around the sampled, do not use the soil in this ring (or rings) for any
hole. When casing is used, it shall not be driven belowpurpose whatsoever. The filling of depressions in the end rings
sampling elevation. When drilling below the ground waterwith additional soil shall not be permitted.
level the water or drilling liquid within the boring must be 5.8 Classify the soil sample (Practice D 2488) and examine
maintained at all times at or above the natural ground watefhe material for structure, consistency, color, and condition.
level. It is preferable to keep the hole filled. Record these observations and include them in the report (see

5.2 Keep a careful record of drill penetration and sampleis.1.8).
depth to ensure that the soil being sampled is the original soil 5.9 Describe the moisture condition of the sample (Practice
at the bottom of the hole and is not contaminated by soil fallingh 2488). If required, determine the moisture content of a
down from the sides of the hole. If there is any significantspecimen taken from the shoe or bottom ring in accordance
tendency for soil to fall from the sides of the hole to the with Test Method D 2216.
bottom, use water, drilling mud, hollow-stem auger, or casing, 5.10 Preserve and transport the sample in accordance with
as necessary, in order to prevent this from happening. Whepractices D 4220.
using casing or hollow-stem augers be sure the soil does not
squeeze or flow up into the cased hole, as may happen in loo§e Report
sand below the water table. The process of jetting through an 6.1 Data obtained in each boring shall be recorded in
open-tube sampler, or jetting heaved sand out of a casing, armtcordance with the Subsurface Logging Guide D 5434 as
then sampling when the desired depth is reached shall not required by the exploration program. In addition, the following
permitted. The use of bottom-discharge bits is not preferred.information shall be reported;

5.3 Assemble and lower the sampling assembly it carefully 6.1.1 Name and location of job,
into the hole. With the cutting edge of the shoe resting on the 6.1.2 Date of boring and times of start and finish,
bottom of the hole and the water level in the boring at or above 6.1.3 Boring number and location,
the ground water level, record the sampling start depth. Then 6.1.4 Surface elevation, if available,
drive or push the sampling assembly into the soil. Drive or 6.1.5 Sample number and depth,
push the assembly in far enough so that all cuttings, sludge, and6.1.6 Method of advancing sampler, hammer weight, drop
soil disturbed by drilling are in the waste barrel; however, in noheight, penetration resistance, push pressures, and recovery
case drive or push the assembly farther than the total length dééngths,
the shoe, sampler, and waste barrel. Take care that none of the6.1.7 Description and size of sampler, outside diameter,
sample is lost due to improper operation of the check valveshoe type, inside diameter of shoe, rings, or split barrel. Report
Record the depth of advancement. length of drive barrel assembly. Report type of retainer used, if

5.4 When using a driving hammer to drive the samplingany.
assembly, record the penetration resistance in depth increments6.1.8 Description of soil (see Practice PracticeD 2488) and
required by the testing program. In such a case, record thany other laboratory test results performed.
hammer weight, height of drop, and number of blows, and the 6.1.9 Describe moisture contents or results of moisture
depth interval penetrated. content determinations (Test Method D 2216), if performed.

5.5 After the sampler has been advanced extract the sam-6.1.10 Depth interval of layer sampled, drive interval,
pler. In some cases it might be beneficial to let the sampler reéngth of sample recovered, and recovery expressed as percent.
before extraction. The barrel can also be rotated to shear the6.1.11 Depth to water table or depth of overlying water and
base of the sample. Withdraw the sampler at a rate that wilime of reading, level of fluid inside borehole, if any,
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6.1.12 Size of casing, depth of cased hole, data and therefore a precision and bias statement is not
6.1.13 Type of drilling equipment—description, applicable.
6.1.14 Names of personnel: crewman, field engineer, tech-

nician, etc., 8. Keywords

6.1.15 Weather conditions, and

6.1.16 General remarks. 8.1 penetration resistance; ring lined; soil sampling; split

barrel
7. Precision and Bias

7.1 This practice does not produce numerical or repeatable

SUMMARY OF CHANGES

In accordance with Committee D18 policy this section identifies the location of changes to this standard since
the 84(1995)el edition that may impact the use of this standard.

(1) Numerous changes have been made to this standard. In tepecial caveat for the sampling considerations. Safety caveat
early history of development of D 3550, there was resistancelso refers to OSHA and DCDMA.

equ_lpped with rings provided specimens sunabl_e for laboratoryg guides. Added subsurface logging guide.

testing. The old standard showed a thin wall drive shoe for th - . .
) . . : . (4) Significance and Use-Allow use of penetration resistance

thick walled sampler which was never used in practice. Thi sting emploved with varvious samplers and hammers

practice has been using a sampler with a cutting shoe of similar > "9 €MPIoy y _ P i :

proportions to the SPT sampler (D 1586). Fig. 1 will be revised®) Apparatus—Used DCDMA Fig. 1 to show typical barrels

to show the typical DCDMA barrels used in North America. Used in North America. Added requirement to report type of

(2) Scope—Totally revised. Previous wording masked actual 'étainer.

use in practice. Added related drilling standards. Added dis(6) Procedure—Required the recording of depth to sampler

cussion of sample disturbance. Added standard caveat arstiart, drive length, sample recovery, and penetration resistance.

The American Society for Testing and Materials 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 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, 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).



