APPENDIX B

REASONS FOR ADOPTING COMPACTION AS THE SAMPLE PREPARATION
METHOD FOR GLASS BEADS

Soil sample preparation for soil mechanics testing generally encompasses three
objectives: to ensure test repeatability, to control in-place density, and to represent afield
condition soil “fabric’. Assuming the first objective is met, control over density is amost aways

the paramount concern.

It is generally recognized that soil sample preparation by pluviation to achieve these ends
is the preferred technique (Vaid and Negussey 1988, Rad and Turnay 1987). Beyond acertain
drop height and given a constant and certain rate of pour, atarget density can be achieved with
little variation. It should be noted that the research to date appears to have been conducted using

medium-grained or larger sands; no work using fine-grained sand or silt size materia was found.

Work initialy began on pluviating the glass beads using the same apparatus designed for
pluviation of the Badger Mining Corporation sand. It quickly became apparent the glass beads,
because of their relatively small size, brought a unique set of challenges to placement by
pluviation, which are discussed below. These challenges can be summarized by problems with

pour rate and placement control.

First, it was discovered that the sudden release of the trap doors required a significant
amount of air in a short time to be delivered through the sand sample in the hopper to allow full
release of the doors. Thiswas not a problem with the sand, but the naturally dense arrangement
of the glass beads inhibited this air flow, resulting in the trap doors opening only half-way and
remaining in that position throughout the pour. This resulted in the formation of a bead ridge
(approximately 100 to 150 mm higher than the sides) down the centra axis of the box. The
topographical variation for the sand after a given pour was typically less than 20 mm.

Second, the beads push and entrap air during their travel from the hopper to their final
resting placesin the box. Theresulting air currents distorted and interfered with the vertical drop
of the particles, causing particle interaction during the fall and a varied topographical surface of
peaks and valleys within the box.
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To address the first challenge, the trap doors were sealed open and a PV C mat was
fabricated to fit over the perforated twin steel plates, with coincident perforations. The mat was
fixed to awooden frame to provide stability. The ideawasto sedl the holes on the steel plates
while beads were |oaded into the hopper and shaped to provide alevel surface in the box after
pluviation. Once the surface was prepared, the mat was did into place exposing the holes bel ow
and initiating pluvation. The scheme worked somewhat satisfactorily in terms of bypassing the
trap doors but the pour rate was still too high and the generated wind currents prevented the

formation of alevel surface.

It was then discovered that offsetting the holes in the steel plates did not regulate the pour
rate sufficiently partly due to design and partly dueto lack of precision machining of the steel
plates. A search began for materials that could use the twin steel plates for structural support but
yet limit the pour rate. Two wire cloth screens (USS 50 and USS 80) were inserted in turn
beween the plates and pluviation attempted with varied opening sizes in the twin stedl plates. It
was found that the 80-mesh cloth clogged and required significant and continuous vibration to
sustain flow, regardless of the opening size of the twin plates. To accomplish the proper vibration
would have required an expensive and time-consuming retrofit to the hopper to allow direct
vibration of the screen. The 50-mesh cloth flowed freely for atime, then dowly clogged,
depending on the amount of overburden. This also required vibration, but when vibrated would
yield a“pulse” flow that generated a significant wind current due to the high rate of flow. The
wind currents produced an uneven surface and prevented even locational spot-pours. It isthought
that design of a new pattern of openings and spacings may yield an acceptable flow rate, but at

the expense of time, materials, and the erection of a new structural support system for the hopper.

Spatial variation in density through all of this averaged around four to six percent, not
significantly higher than the variation encountered in compaction (averaging less than four
percent). However, because the pluviation apparatus did not alow the formation of alevel
surface—even with spot pours—the concern was for the fourth and eighth layers where a screed
was required to level the surface by cutting off the peaks and filling the valleys. Tests showed the
density of the glass beads soil rolling into a cup at r =1.45 g/cc whereas the typica pluviated
density wasr =1.55 g/cc.
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Because the ultimate aim of the thesis was to examine the large-strain behavior of the
geogrid in soil, it was decided in light of the above to abandon further attempts to prepare glass
beads samples by pluviation and instead compact in-place as described in Chapter 5.
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