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SHELBY Sampler
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Shelby Tube

3" dia. x 10" long, thin-
walled,
galvanized steel.




Sampler Head
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Mon-return valve with
ports having & cross
sechional area sufficient
to allow exit of free water
and air above sample

Strews aftaching sample

fubse to drive head
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Screws attaching sample
tube to drive head
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Selected Sizes and Types of Thin-
Walled Shelby Tubes.
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Shelby Tube Caps

3" dia.

plastic caps for holding sample in
tube during transportation and
storage

Shelby Tube Drive Head
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let——  Thin - walled sampler tube
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Thin-wall open drive sampler

Sampling tube

Sample

Cutting edge with Shoe with
inside clearance :  inside clearance

Thick-wall open drive sampler
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Rod coupling
Sampler head
Check valve
Qutside vents
or split wall

Drill rod
Barre
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insida clearance
insida clearance

FAod coupling
Sampler head
Outside vents

FAod coupling
Sampler head
Outside vents
Check valve
Barrel-solid
or split wall

- Casng
Sample
Shoe with

Check valve
Dirill rod

Drill rod
Barrel-solid
or split wall
Casmng
Sample
Shoe with
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California
sampler

e

California
sampler in an
open
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California
sampler
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California g
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Sampler and Sample Ratios Used to Evaluate Sample Disturbance.

Inside clearance ratio = ‘T

Area ratio=

D = diameter at the sampler cutting tip (cm or in.)
‘D: = inside diameter of the sampling tube (cm or in.)
D, = outside diameter of the sampling tube, see Fig. 2.13 (cm or in.)
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Piston Sampler
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Sampler and Sample Ratios

Used to Evaluate Sample Disturbance

Al

Inside clearance ratio = ‘T

Area ratio=

D = diameter at the sampler cutting tip (cm or in.)
‘D: = inside diameter of the sampling tube (cm or in.)
D, = outside diameter of the sampling tube, see Fig. 2.13 (cm or in.)
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INSIDE CLEARANCE

Dw_nt

QUTSIDE CLEARANCE Co o
t

CONTROLS QUTIDE FRICTION

2
Du—Dg  VOLUME OF ISFLACED SOIL
VOLUME OF SAMPLE

AREA R KERF RATIO

a sampling tube for undisturbed soil specimens
should have an inside clearance ratio

of about 1 percent and an area ratio of about
10 percent or less.

Having an inside clearance ratio of about 1
percent provides for tip relief of the soil and
reduces the friction between the soil and inside
of the sampling tube during the sampling
process. A thin film of oil can be applied at the
cutting edge to also reduce the friction between
the soil and metal tube during sampling
operations.
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The purpose of having a low area ratio
and a sharp cutting end is to slice into
the soil with as little disruption and
displacement of the soil as possible.
Shelby tubes are manufactured to meet
these specifications and are considered to
be undisturbed soil samplers.

As a comparison, the California sampler
has an area

ratio of 44 percent and is considered to
be a thick-walled sampler.

Examples of ratios that can be
used to assess the possibility of
sample disturbance of the actual
soil specimen:

the total recovery ratio, specific
recovery ratio, gross recovery
ratio, net recovery ratio, and true
recovery ratio. These disturbance
parameters are based on the
compression of the soil sample
due to the sampling operations.
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i BEFORE WITHORAWAL

H = DEPTH OF PENETRATION = DISTANCE ORIGINAL BOTTOM OF
BORE HOLE TO CUTTING EDGE OF SAMPLER.

_ ORIGINAL LENGTH OF SAMPLE = DISTANCE TOP OF SAMPLE TO
CUTTING EDGE OF SAMPLER BEFORE WITHDRAWAL .

GROSS LENGTH OF SAMPLE = DISTANCE TOP OF SAMPLE TO
9 CUTTING EDGE OF SAMPLER AFTER WiTHDRAWAL .

' START OF SAMPLING

|
]
|
s LBOTTOM OF BORING

NET LENGTH OF SAMPLE = DISTANCE TOP TO BOTTOM OF
n SAMPLE AFTER TRIMMING FOR SEALING.

NET LENGTH OF SAMPLING TUBE = INSIDE DISTANCE FROM

Ly =
t CUTTING EDGE TO SAMPLE HEAD.

L/H = TOTAL RECOVERY RATIO. e DEFLECTION OF SOIL
AT CUTTING EDGE
AL /BH = SPECIFIC RECOVERY RATIO.

SAMPLE

Lg/H = GROSS RECOVERY RATIO.
_ TRUE TOTAL

V!
Ln/H = NET RECOVERY RATIO. RECOVERY RATIO

SAFE PENETRATION OR SAFE LENGTH OF SAMPLE — MAXIMUM
Hg=Lg = PENETRATION FOR WHICH AL = AH AND L = H CAN BE MAIN-

A

TAINED = MAXIMUM LENGTH OF UNDISTURBED SAMPLE.

Because the length of the soil specimen is
often determined after the sampling tube is
removed from the borehole, a commonly used
parameter is defined as:

Gross recovery ratio = Lg/H

where Lg is gross length of sample, which is
the distance from the top of the sample to the
cutting edge of the sampler after removal of
the sampler from the boring (in. or cm). H is
depth of penetration of the sampler, which is
the distance from the original bottom of the
borehole to the cutting edge

of the sampler after it has been driven or
pushed in place (in. or cm).
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Gross recovery ratio = Lg/H

The closer the gross recovery ratio is to 1.0 (or
100 percent), the better the quality of the soil
specimen.
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