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INSTALLATION OF SOIL MOISTURE ACCESS TUBES IN
GRAVELS AND COBBLES!
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A technique has been developed for installing
neutron probe access tubes in soils underlain
with saturated large gravels and cobbles. Con-
ventional augers and coring devices cannot be
used in this material because of the larpe-size
ageregates and the instability of the saturated
material. This method allows the access tubes
to be installed in locations that would otherwise
be eliminated from the study.

In & water management study in southeastern
Idaho, it was necessary to determine the drain-
able porosity of the soils and underlying large
gravels, Tho drainable porosity was determined
from the difference in water content when sat-
urated and when drained, based on measure.
ments with neutron probes in aluniinum access

tubes. Access tubes 3.05 m (12 {t) long were in-
stalled in soils having zero to 0.61 m (2 it} of top-
soil overlying cobbles or gravels, Becauss of a
high water table, all access tubes had to be
watertight. )

A common procedure for installing soil-mois.
ture access tubes is to drive or drill a pilot hole
and then insert the tube. In rocky and gravelly
soils, it iy difficult to maintain hole aliznment
for inserting the access tubes. Also, whsn a high
water table is encountered, the pilot holes tend
o collupse or fill with sard before the tube can
be installed.

For this study, a method of access tube in-
stallabion was devised that maintained an open
hole with satisfaetory aliznment aund assured
that the access tubs was waterproof and un-
damaged aiter installatinn. A pilot hole was
driver at each location to determine whether the
desired 3.66-m {12-£t) deptl could be achieved.

! Contribution from the Northwest Tiranch, Soil
and Water Conservation Resenrch Division, Agri-
cultural Hesearch Service, USDA; Idaho Apri-
culters! Fyperirnent Station coopersting.

® Enginearing Technician, Snake River Couser-
vation Research Center, Kimberly, Idako 83541,

A 213-m (7£t) section of 4.45-em (1-34-in)
solid steel rod, pointed on one end, Fig. 1A, was
attacked to the impzct hammer of 2 trailer-
mounted Concore* drill rig. A 3.68-m (12.f1)
length was obtained by adding 2 1.52-m (5-f%

section of drill steel. This rod was drivern into
the gravel and was then removed, leaving a
pilot hole. If the 3.66-m (12-ft) depth could not
be reached, or if the pilot rod drifted out of alizn.
ment because of large rocks, another attempt
was made ab a new loeation a few feet nway.

An aluminum plate was welded to the lower
end of the 4.45-cm (0.D.) (1-2{-in} aluminum
access tube, providing & watertight seal. This
tube was theu inserted inside & section of 5.03-em
(I.D).) (2-in) double-exira strong iron pipe3.73 m
(12 ft 3-in} long, as shown in Figure 1B. A dis-
posable driving point wes inzerted in the lower
end of the iron pipe and o remmovable driving
head was attached to the impaci haramer. Tke
pipe was inserted into the pilot hole and drivea
to a 3.66-m (12-{t) depth. The iren pipe was
then removed, leaving the driving point and
access tube in position in the holz, Fig. 2,

The iron driving fube was raized ahout 13,24
em {6 in) and the head removed to deterinine
whether the driving point and access tube ra-
mained in place. The buoyaney effset of the
underground water and -the friction effect of
sand particles between the aceess tube and the
driving pips somcetimes cansed the tube to rize
from the hole a5 the driving pine was removed.
Checking the nceess tube for the first 0.31 to
0.61 m (1.0 to 2.0 {t) when removing the iron
driving pipe was necessary to insure that the
access tube stayed in place. Sometimes jt was
pecessary to push the access tube out of the

? Trade names and company names are included
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Fro. 1. Access tube instullation equipment for grave) soils.
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Fia. 2. Typical access tube installation.

driving pipe two or three different times until
the friction between the aceess fube and the
gravel was sufficieat to hold the tube in place.
The nceess fube became frmly anchored in the
hole sfter it had been in place 1 or 2 days, in-
dieating that contact with the surrounding

materisl is adequate to obtain satisfactory
moisture readings.

Moisture condensing on the insides of the
closed aluminum access tubes collects in the bo-
tom of tubes and can damage the neutron probe.
To remove this water, the manifold vacuum on
most automobiles or pickups can be tapped and
connected, through a catch bottle, to flexibie
plastic tubing which is inserted into the access
tube. All of the moisture that has collected in
the aceess fube can be removed in seconds by
this methed. .

The first installation attempied using this
method was in s gravel pit where all topsoil had
been removed. Access tubes were installed at 8
different sites. The first atternpt usually was
suecessful at each site; however, ons site required
4 attempts. Apparently this site had 2 cemented
gravel layer ormany large boulders ot the 1.63-1n
(6-it) depth. The iustallation time for each in-
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stallation, not including the fime for setting up
the drill rie, was 45 minutes, Time involved in
removing the driving head and inspecting the
tube during removal was minimal.

Totai cost of the installation equipmeni—
probe and pipe—was $23.50, including labor

.

costs. The disposable points cost $2.50 each for
labor and 1aterials, '

Access fubes can be installed in gravels with a
high water table using this methed, and will
givo reasonabla values of data pertinent to the
drainable porosity of gravels.
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