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This report documents procedures and presents results of strength and index tests
for three proposed alternative soil stabilizers. The product tested were:

1. Zymplex PZ 22X
2. PZ-1
3. RG-1 (an asphalt emulsion and lime additive product,)

Background

The above-mentioned three products have been suggested for use as alternatives
to commonly accepted soil additives such as lime or cement. This study was
conducted to perform an initial assessment of stabilization potential that PZ-1,
Zymplex PZ 22X and RG-1 may have upon a soil.

Procedures

Since there are no standards or accepted test methods for testing the supplied
stabilization products, some known test methods and the procedures prescribed by
the manufacturers/suppliers were used in fabricating and testing the specimens.

The soil used for sample fabrication and testing of the control and test specimens
was from a source at the Sacramento By-Pass; located on State Route 16 between
Roads 126 and 127 in Yolo county near the city of Bryte. The soil was brown, silty
clay, with a liquid limit of 66 % and plasticity index 0 42% and was classified as a CH
(fat clay) by the unified classifications system. The soil had a maximum dry density
of 119 pcf at an optimum moisture content of 16 percent by California Test Method
216. See table 1 for a summary of the control soil index properties.

Samples tested consisted of specimens prepared from soil and water (control
samples) and specimens containing soil, water and an additive(s). Tests performed
on the samples were unconfined compressive strength test Atterberg limit tests,
gradation tests and immersion tests.
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[image: image3.jpg]The following is a summary of the specimens sets prepared for this testing program:

Specimen Set Constituents
1. Zymplex PZ 22X soil, water and Zymplex PZ 22X
2. PZ-1 soil, water and PZ-1
3 Control soil and water
4, 2% lime soil, water and 2% lime
5. RG-1 soil, water, RG-1 an 2% lime
6. 2% lime-7day +4 soil, water, 2% lime with 11 day cure

The additives PZ-1, Zymplex PZ 22X and RG-1 consisted of a water base. Therefore,
the moisture in PZ-1, Zymplex PZ 22X and RG-1 products were considered as part of
the optimum moisture in fabricating the specimens.

To conform to the fabrication process of one supplier who indicated that the product
he represents is most effective for testing if the specimens are allowed to air-dry for
three days, and since no concern was expressed by the other suppliers to proposed
three day air cure, the strength specimens were air dried for a minimum of the stated
time, except where noted.

Since RG-1 specimens also had lime as an additive, additional specimens stabilized
only with the lime were fabricated and tested. This was necessary to separate the
stabilization effects of the RG-1 and lime additives. Upon extrusion from the mold a
determination was made that the water added to the first set of lime treated soil spec-
imens was not sufficient to hydrate the 2% lime. Furthermore, the three day cure time
was not appropriately long enough for the cementation process to occur. A second set
of lime treated specimens, using sufficient moisture and cure time was fabricated to
facilitate these requirements.

During preparation of the test specimens it was noted that the RG-1 required extraor-
dinary compactive effort in order to meet the target density. All other samples were
comparatively similar, to one another, in required compactive effort.

WORLD WIDE ENZYMES INC.

-3 -





[image: image4.jpg]Results and Discussion
Unconfined Compressive Strength
Figure 1 shows the unconfined compressive strength results for the control and each

product tested. The mean strengths are as follows:
Average Unconfined

Compressive
Specimen Set Strength, QU
1. Zymplex PZ 22X 34.9 TSF
2. PZ-1 33.4 TSF
3. Control 28.3 TSF
4. 2% lime 21.2 TSF
b, RG-1 18,7 TSE
Ve 2% lime-7day +4 13.7 TSF

PZ-1 and Zymplex PZ 22X
Test result indicated that the undrained shear strength of the Zymplex PZ 22X products
were 21% higher than the control specimens. This suggests that these products, in the
concentrations used, added a stabilizing quality to the relatively dry soil specimen.

2% Lime
The first set of lime specimens indicated a shear strength reduction of 25 % from the
control samples. As noted previously, the strength reduction was likely the result of
insufficient water for hydration of the slime and a second set of 2% lime specimens was
prepared and tested. The result of the second series of lime specimens is based on the
average shear strength of two specimens; the first specimen was inadvertently
compressed before the cure cycle was complete. Based on that average, the strength of
the 2% lime samples was approximately the same as the control.

RG-1
The test data for RG-1 indicates that strength was reduced by 48%, compared to the
control samples. The asphalt emulsion used to stabilize the soil may increase lubrication
of the soil particles, therefore lessening cohesion.
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Table 1 shows the numerical data of the hydrometer, mechanical analysis, and Atterberg
limit tests for the control and treated samples. The results of the index tests for the
Zymplex PZ 22X products are virtually unchanged from the control.

The RG-1 product caused noticeable changes in index test results. Because of the asphalt
emulsion in the stabilizer, it may not lend itself to conventional classification/index testing.
The emulsion floated freely within the hydrometer soil slurry, causing it to adhere to the
hydrometer bulb and to the top of the inside of the hydrometer cylinder. This may cause
an erroneous hydrometer reading. And, after washing and drying the sample, the
gradation could not be determined because the asphalt emulsion in the product dried
into a large black mass in the bottom of the drying pan.

The Atterberg limits results were also affected by the asphalt emulsion. The liquid limit
was less than the control by 24% and the plasticity index was less by 55%. This indi-
cates that the emulsion may cause a moisture barrier which does not allow easy dehy-
dration of the test soil.

Immersion Test

This is a subjective test. The objective of this test is to simulate the most extreme wet
conditions to which the tested products may be subjected, and consisted of immersing
one of each type of fabricated specimen into distilled water contained in a glass beaker.
The observations made during the immersion of the test specimens are noted in
Appendix B.

All but the RG-1, however, did not noticeably change form, when immersed. The impli-
cation is that RG-1 does have a waterproofing affect, when used in the recommended
concentration.
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It is concluded from this limited laboratory testing program:

= that the soil stabilization additives PZ-1 and Zymplex PZ 22X may be
of some benefit in providing additional shear strength for some soils.

» that the RG-1 product, because of its apparent waterproofing potential may
be of some value when used as a shoulder backing additive, due to a potential
for erosion resistance.

» that all products tested might be considered for various applications but
only on a case by case basis.

Based upon these conclusions it is recommended that consideration be given to a field
research program, of several years duration, using these soil stabilizers on short sections
of the roadway and shoulders.
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The procedures used in sample preparation and testing are as follows:

A. Each sample set was prepared using 2000 grams of soil with a “bag"” moisture
content of 5.2 percent. After thoroughly mixing the soil, stabilizer and distilled
water (if required) the mixture was hydrated in a sealed container for 24 hours.

Each product was proportioned using the dilutions recommended by the
manufacturer/supplies of each product.

1. Zymplex PZ 22X " Mix 0.4 cc of Zymplex PZ 22X and water to bring mixture
to a total of 207 grams; mix the Zymplex PZ 22X and water solution with
2000 grams of soil.

2. PZ-1-Mix 5 cc of PZ-1 and water to bring mixture to a total of 207 grams; mix
the PZ-1 and water solution with 2000 grams of soil.

3. RG-1-(20% emulsion /2% quicklime) Mix 381 grams RG-1, 38 grams quick
lime, and 25 grams of water (to hydrate the lime), and 2000 grams of soil.
RG-1 consisted of 66.7 percent water.

4. CONTROL - Mix 207 grams of water with 2000 grams of soil.

5. 2% Lime - Mix 225 grams of water, 38 grams of lime (an additional 18 grams
of water was added to hydrate the lime).

B. Based on the Moisture/Density curve, as determined by California Test Method
216, fabricate at 95 percent relative compaction 6 sets of 4 each, 2 inch diameter
by 4 inch high, cylindrical specimens. The final compacted weight of each
specimen in 378 grams.

C. Cure for 72 hours, unsealed (out of tube) on top of the “Lab" oven which
has an ambient temperature of approximately 25°C.

D. Perform unconfined compressive strength tests in accordance with
California Test Method 221.

E. Perform hydrometer, mechanical analysis and Atterberg Limit tests on
untreated soil, in accordance with California Test Methods 203 and 204.

F. Observe (one each) test specimen as it is immersed in a 2000 ml glass
beaker filled with 1400 ml + of distilled water.
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