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Mr. William H. Wolfe
Senior Engineer

Norlite Corporation

628 South Saratoga Street
Cohoes, New York 12047

 Dear Mr. Wolfe:

Re; Geotechnical Testing for Norlite Lightweight Aggregate
Norlite Coxrporation
Cohoes, New York

This letter report presents the results of the laboratory and field testing program performed by
GEI Consultants, Inc. on %-inch Norlite lightweight aggregate. The lightweight aggregate is an
expanded shale material manufactured by the Norlite Corporation. Material for the laboratory

testing program was supplied by Norlite in early June 2007. Field testing was performed at the
Norlite facility in Cohoes, New York on June 29, 2007.

The testing program was performed to evaluate geotechnical properties of Norlite’s current
production of %-inch lightweight aggregate.

Mr. William Wolfe of Norlite Corporation authorized our work by signed copy of GEI
proposal 614618 (Rev. 1) dated August 21, 2006, and subsequent proposal revisions.

Scope of Work -
Our scope included the following laboratory and field tests:
1. Grain size analyses
2. Density tests
=  Maximum-minimum density
= Compaction -

3. Permeability tests

4. Triaxial compression tests

www.geiconsultants.com GEI Consultanss, Ine,
- 400 Unicorn Park Drive, Woburn, MA 01801
781.721.4000 fax: 781.721.4073
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5. Electrical and chemical properties tests
= Chloride content
Sulfate content
Laboratory and Field Resistivity !
pH
Organic content

6. Durability tests
= LA abrasion
=  Soundness

7. California bearing ratio (CBR) tests

Index, density, triaxial, pH, and organic content tests were performed by GEI at our Woburn,
Massachusetts location. Permeability, LA abrasion, soundness, and CBR tests were performed
by GeoTesting Express of Boxborough, Massachusetts. Sulfate and chloride content tests were
performed by Alterative Testing Laboratories, Inc. of Lamont Furnace, Pennsylvania. The
Iaboratory resistivity test was performed by Navarro & Wright Consulting Engineers, Inc. of
New Cumberland, Pennsylvania. :

GEI performed field electrical resistivity measurements of lightweight aggregate stockpiles at
Norlite’s facility in Cohoes, New York.

General

Norlite lightweight aggregate is manufactured at the Norlite facility in Cohoes by expanding and
vitrifying shale in a rotary kiln at temperatures of about 2,000°F. At this temperature, gases
forming inside the shale particles cause expansion of the shale particles, and result in small
cavities. The lightweight material formed in this manner is then crushed and sorted into various
gradations.

The dry density of this material, as defined in this report, is the oven-dried sample weight divided
by the total sample volume. The total sample volume includes the volume of the entrapped air
within the aggregate particles and the void spaces between aggregate particles.

Grain Size Analyses

‘We performed four grain size analyses in general accordance with ASTM C136, “Standard Test
Method for Sieve Analyses of Fine and Coarse Aggregates.” Two of the grain size analyses were
performed on lightweight aggregate at the “as-delivered” condition. The third analysis was
performed on the sample used for triaxial test S6 prior to performing the test. The fourth test was
performed on the same material following completion of the triaxial test.

A plot of the three grain size curves performed prior to any testing is shown in Figure Al. Plots of
the grain size analyses performed on the sample prior to and following completion of triaxial test
S6 are shown in Figure A2. Individual grain size curves are presented in Figures A3 to A6.

Grain size analyses results from the three as-delivered samples indicate consistent gradation of the
lightweight aggregate. Examination of the grain size analyses in Figure A2 suggests some
breakage of the lightweight aggregate during preparation and triaxial testing.
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Density Tests

Maximum-Minimum Density Tests

We performed maximum and minimum density tests in general accordance with ASTM procedures
D4253 and D4254, respectively. The results of the tests are presented in Appendix B1.

The maximum density test was performed using an eccentric weight, vertically vibrating table to
densify aggregate placed in a mold. One maximum density was measured using oven-dried

aggregate (Method 2A) and one using wet aggregate (Method 2B). Both tests were conducted
using a 0.5 cubic foot mold.

The minimum density test was performed by pouring dry aggregate loosely into a 0.5 cubic foot
mold using Method A.

The maximum dry density of the lightweight aggregate was 43.2 Ib/ft® using the wet method and
43.5 Ib/ft> using the dry method. The minimum dry density was 42.5 Ib/f*,

Compaction Tests

To measure the compacied density, we performed one Standard Proctor in general accordance with
ASTM D698, Method C and one test at a reduced compaction energy. The results of the Standard
Proctor tests are shown in Appendix B2.

The Standard Proctor test was performed using six trial points and water contents varying between
1.4 and 10.4 percent. The compacted dry density was determined to be about 53 Ib/ft’ as shown in
Table B2. As shown in Figure B2, the compacted density of the lightweight aggregate does not
appear to be sensitive to its moisture content. The Standard Proctor compaction test caused visible
grain breakage of the aggregate. The higher measured densities relative fo the maximum density
test densities are likely caused by grain breakage causing the void spaces to become partially filled
with broken aggregate. ' ‘

A second compaction test was performed at a reduced energy to help evaluate the effects of grain
breakage. The second test was performed using 25 blows per lift instead of 56 blows per lift. As
shown in Table B2, the maximum compacted dry density of this test was 52.2 Ib/ft®, with an
average compacted density of 49 Ib/ft>. The maximum dry densities determined by the modified
Standard Proctor test are still higher than the maximum index density of the material. The higher
densities at lower water contents shown in Figure Bl may be a result of greater grain breakage of
the drier materials. The natural “as-delivered” moisture content of the lightweight aggregate is

approximately 7.5 percent. Table B1 shows a compacted density of approximately 48 1b/ft’ at that
water conternt.

The minimum index density of 42.5 Ib/ft’ is very close to the average maximum index density of
43 4 Ib/ft’ obtained using the ASTM D-4253 procedure. Therefore, it appears that a relatively
compact material can be achieved without much compactive effort, '

We anticipate, however, that regardless of the method of placement of the lightweight aggregate,
some breakage will occur. Therefore, we performed the remaining tests on either “loose” material,
at approximate dry densities of 42.5 lb/ff’ or lower, or “dense” material with approximate dry
densities of 47 Ib/ft>. The density of 47 Ib/ft® was chosen as approximately the average between the
maximum index density (ASTM D4253) and the densities obtained from the modified Standard
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Proctor test (ASTM D698). This density appears to be representétive of the density of placed and-
lightly compacted lightweight aggregate in the field, the “as-placed” density.

Permeability Tests

GeoTesting Express performed two constant head permeability tests in a 10-inch diameter
permeameter, in general accordance with ASTM D2434, “Standard Test Method for Permeability
of Granular Soils (Constant Head)”. The results of the constant head permeability tests are shown
in Appendix C.

The first test was performed in material loosely placed in the permeameter, resulting in a measured
dry density of 40.1 Ib/ft* The second test was performed on material lightly compacted in the
permeameter in lifts, resulting in a dry density of 47.0 Ib/ft>. To allow water to saturate the porous
lightweight aggregate, both samples were soaked for 48 hours in de-aired water prior to testing.
The tests were performed at gradients varying between 0.33 to 0.44 and 0.26 to 0.38 for the loose
and dense samples respectively.

The results of these tests are présented in Table C1. The average permeability of the loose sample
was 2.5 cm/sec. The average permeability of the dry sample was 1.1 cm/sec.

Triaxial Compression Tests

We performed two sets of consolidated-drained triaxial compression (CIDC) tests on loose and
dense specimens of lightweight aggregate. The samples were prepared using different methods to
compact the samples to achieve loose and dense samples. Three consolidation stresses were used
for each set of tests. Due to the size of the aggregate, the tests were performed on specimens
approximately 6 inches in diameter and 12 inches in height. Results of the triaxial tests are
summarized in Table D1 and shown in Figures D1 through D6 of Appendlx D. Photos of the
testing are shown on the last page of Appendix D.

Aggregate used for triaxial testing was soaked in de-aired water for 48 hours prior to testing.
Loose specimens were prepared by loosely placing the aggregate in a membrane lined split mold,
centered over the bottom pedestal of the triaxial test frame. Achieved dry densities varied between
41.5 and 43 Ib/f°. Dense specimens were placed in the niold in one inch thicknesses and each
lightly taIBnped This method of placement resulted in densities ranging between 45,9 and

46.3 Ib/ft.

The specimens were subjected to a vacuum through the top and bottom platens to allow removal of
the split mold, leaving the specimen intact. The compression chamber was then assembled and the
cell was filled with water. All the specimens were back-pressure saturated to fill the voids between
the aggregate particles with water. The loose samples were then consolidated to 0.74, 2.2 and

4.1 kips/ft*. The dense samplés were consolidated to 0.41, 2.1 and 4.2 kips/ft®. Once consolidated,
the samples were loaded in compression and sheared with the drain lines open.

Figures D1 through D6 show that the friction angle decreased with increasing confining stress in
both sets of tests. It varied from 42.1 to 37.5 degrees for the loose specimen and from 55.7 to
42.6 degrees for the dense specimen. Both loose and dense specimens dilated during shearing
under the lower confining stresses, and became increasingly contractive with increasing confining
stress.
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The membrane of test S2 developed a leak at the end of the test. The membrane of test S3 ruptured
at 11.5 percent strain. Therefore, subsequent tests were performed using a double membrane,
Electrical and Chemical Properties Tests .

pH

‘We performed a total of three pH tests on the lightweight aggregate in general accordance with
AASHTO T289, “Standard Method of Test for Determining pH of Soil for Use in Corrosion
Testing.” The tests were performed on crushed material passing the No. 10 sieve. The average pH

of the material was 6.76. Test results are summarized in Table E1.

Chloride Content

Alternative Testing Laboratories performed one test for water soluble chloride ion content in soil.

The test was performed in accordance with AASHTO T290, “Determining Water-Soluble Chloride
"Ion Content in Soil,” Method A, except the material was tested in its “as-delivered” condition. The
- AASHTO procedure calls for pulverizing the material and testing the portion that passes the No. 10
sieve. The material was tested “as-delivered,” because this condition would more accurately
represent the placed condition of the lightweight aggregate. Placement of the material and light
compaction of the material in the field would not result in pulverized material.

The water soluble chloride content of the “as-delivered” lightweight aggregate was 24 ppm. The
chloride test results are included in Appendix E1.

Sulfate Content

Similarly, Alternative Testing Laboratories performed one test for water soluble sulfate ion content
in soil, The test was performed in accordance with AASHTO T291, “Determining Water-Soluble
Sulfate Jon Content in Soil,” Method B, except the material was tested “as-delivered”. This
AASHTO procedure also calls for pulverizing the material and testing the portion that passes the
No. 10 sieve. The material was tested “as-delivered,” because this condition would more

- accurately represent the placed condition of the lightweight aggregate. Placement of the material
and light compaction of the material in the field would not result in pulverized material

The water soluble sulfate content of the “as-delivered” lightweight aggregate was 74 ppm. The
sulfate test results are included in Appendix El.

Organic Content

We performed one organic content test on crushed material passing the No. 10 sieve in accordance
with AASHTO T267, “Standard Method of Test for Determination of Organic Content in Soils by

Loss of Ignition”. The organic content was determined to be 0.04 percent. The results are
tabulated in Table El.

Resistivity Tests

To measure the resisitivity properties of the lightweight aggregate we performed two types of tests:
a laboratory procedure in general accordance with AASHTO T288, “Determining Minimum
Laboratory Resistivity” and a field resistivity test in general accordance with ASTM G57, “Field
Measurement of Soil Resistivity using the Wenner Four-Electrode Method.”
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= Laboratory Resistivity Test

Navarro & Wright performed the laboratory resistivity test. In accordance with AASHTO T288,
the test was performed on pulverized material passing the No. 10 sieve. Due to the limiting size of
the test apparatus, “as-delivered” lightweight aggregate could not be tested.

The minimum resistivity measured was 18,172 ohms-cm. ‘Test data are included in Appendix E2.

» Field Resistivity Test

GEI performed electrical resistivity tests on a stockpile of %-inch lightweight aggregate at Norlite’s
Cohoes facility on July 29, 2007.

The tested stockpile was about 12 feet high and contained about 300 tons of lightweight aggregate.
The stockpiled aggregate was placed in the stockpile without compaction. A sketch of the
stockpile layout and its dimensions are shown in Figure E2-1. Free water was not observed
between aggregate particles at the top of the stockpile. The material was observed to be moist

6 inches below the top of the stockpile. The average water content, as measured by Norlite, was
7.5 percent.

The resistivity tests were performed using a Megger DET5/4 digital earth tester with a range of
0.01ohms to 20,000 ohms, and in general accordance with ASTM G-57, “Standard Method for
Field Measurement of Soil Resistivity Using the Wenner Four-Electrode Method.” To determine
the influence of the stockpile shape and base materials on the resistivity measurements, the probe
spacing and the orientation of the test arrays were varied as shown on Figure E2-1. Arrays la, 2a,
and 3a were oriented south {o north in the center of the stockpile, whereas arrays 1aa, 2aa, and 3aa
were oriented north to south in the center of the stockpile.

The results indicate values above 300,000 ohrn-cm in all tests performed. Because of the limited
size of the stockpile, it was difficult to achieve the requirement that the probe depth be less than
5 percent of the probe spacing. This requirement was achieved for tests 1c, 1d, lcc, and 1dd of
arrays la and 1aa. These test results are summarized in Table E1. The electrical resistivities of
these tests ranged from 381,500 ohm-cm to 564,200 ohm-cm.

The above reported electrical resistivity values represent measurements of surface-dry Norlite
lightweight aggregate. These resistivity values should not be used for aggregate placed below the
groundwater. Because water is highly conductive, it will cause a large decrease in the electrical
resistivity of the submerged aggregate.

Durability Tests

LA Abrasion Test

GeoTesting Express performed two LA Abrasion tests in general accordance with ASTM C131,
“Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los
Angeles Machine,” (B grading). The test was modified in accordance with FM 1 T-096 — Florida
Method of Test to reduce both the weight of lightweight aggregate and the weight of the abrasive
charge in the test cylinder. This modification was intended to maintain a volume of lightweight
aggregate and abrasive charge in the Los Angeles machine cylinder equivalent to the volume used
for normal weight aggregates.



Mr. William H. Wolfe 7 April 18, 2008

LA abrasion values for the two tests were 24.3 and 24.5 percent loss. Test data are presented in
Appendix F.

Soundness Test

GeoTesting Express performed one soundness test on the lightweight aggregate in general
accordance with AASHTO C-88, “Standard Test method for Soundness of Aggregate by Use of
Sodium Sulfate or Magnesium Sulfate”. This method tests aggregates to estimate their soundness
when subjected to weathering action. Five-cycles of the test were performed using the magnesium
sulfate solution. The weighted percent loss was 3.41. Test data are presented in Appendix F.

California Bearing Ratio (CBR) Tests

GeoTesting Express performed three CBR tests in general accordance with ASTM D1883,
“Standard Method for CBR (California Bearing Ratio} of Laboratory-Compacted Soils.” Two of
the tests were performed on unsoaked material at a target water content of 8.0 percent, the
approximate ‘“‘as-delivered” water content of the material. The remaining test was performed on
lightweight aggregate that was soaked in de-aired water for 48 hours. All tests were prepared to
achieve a target density of 47 Ib/ft®. The material was placed in five approximately 1-inch-thick
lifts and tamped with a proctor hammer. The densities, water contents, and results of the CBR tests
are shown in Appendix G.

The results of the first unsoaked test resulted in a CBR value of 13% at a penetration of 0.2 inches.
The second CBR test on unsoaked material was performed to confirm the results of the first test.
The second test resulted in a CBR of 18% at the same penetration. We believe that the difference
in CBRs measured by the two tests may have resulted from the orientation of lightweight aggregate
particles below the 3-square-inch-diameter piston prior to load application. Depending on their
orientation, shifting of the particles or crushing of the angular edges of the particles under load may
have resulted in the different penetrations and CBRs.

The results for the soaked material at a penetration of 0.2 inches was 14 percent, consistent with the
first unsoaked test. ’

Limitations

Our professional services for this project have been performed in accordance with generally
accepted engineering practices; no warranty, express or implied, is made.

We appreciate the opportunity to be of service to you on this project. Please call if you have any
questions. :

Sincerely,

Anastasia Papadopoulos! P.E.
Senior Project Manager

ASPur

VAASP Projects\0718 10 - Norlite Testing\Norlite Repott.doc
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Enclosures:

Appendix A — Grain Size Analyses

Appendix B — Density Tests

Appendix C — Permeability Tests

Appendix D — Triaxial Compression Tests
Appendix E — Electrochemical Property Tests
Appendix F — Durability Tests _
Appendix G — California Bearing Ratio (CBR) Tests



Appendix A — Grain Size Analyses




TABLE A1 - SUMMARY OF INDEX TESTS
' Norlite Lightweight Aggregate
Norlite Corporation
Cohces, New York

Grain Size Analysis "

Gravel Sand Fines
(%) ' (%) (%)
94.9 4.0 1.1
93.9 5.4 0.7
94.6 @ 52 @ 0.2@
87.1® C122@ 0.7 @
Notes:

1. Grain-size analysis performed on four separate samples in general accordance with ASTM C136
2. Test performed on sample S8 prior {o triaxial test
3. Test performed on sample S6 following triaxial test

GEI Consultants, Inc. Project 07181 ‘ April 2008
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GRAIN SIZE DISTRIBUTION TEST DATA 4/16/2008
Client: Norlite

Project: Norlite Aggregate

Project Number: 071810

Material Description: Narrowly graded GRAVEL

Sample Date: 8/10/07 Liquid Limit: --

USCS Classification: GP AASHTO Classification: A-1-a

Testing Remarks: Test performed in general accordance with ASTM C136

Tested by: F. Trejo Checked by: B. Sawa

Sieve opening list: (Default opening sizes)

co HoveToskee .
Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams} {grams) (grams) Size {grams) Finer
9532.00 0.00 435.00 1.5 435.00 106.0
T5 455.00 99.8
375 7334.00 27.6
#a 9484.00 5.1
386.40 0.00 187.70 #10 357.74 2.8
#16 400.36 2.3
#30 433.83 1.8
#50 452,24 1.6
#100 468.81 1.4
#200 1.1

GEI Consultants, Inc.

Cobbles Gravel Sand Fi
Coarse Fine Total Coarse Medium Fine Total nes
0.0 0.2 94,7 04,9 1.1 0.6 4.0 1.1
D1g D45 D2p Dap D50 Dgo Dgo Dgs Dgg Pos
6.8812 7.8530 8.5934 9.7861 11.8253 12.8697 15.2916 16.0298 16.8652 17.8511
Fineness
Modulus Cu Ce
6.57 1.87 1.08
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GRAIN SIZE DISTRIBUTION TEST DATA 4/16/2008

Client: Norlite

Project: Norlite Aggregate

Project Number: 071810

Material Description: Narrowly graded GRAVEL
Sample Date: 2/28/2008

USCS Classification: GP AASHTO Classification; A-1-a
Testing Remarks: Test performed in general accordance with ASTM C136
Tested by: A. Cummings Checked by: B. Sawa

Sieve opening list: (Default oenin sizes

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
(grams} (grams) {grams) Size (grams) Finer
15378.00 0.00 836.00 1.5 836.00 100.0
0.75 844.00 99.9
0.375 10712.00 35.8
#4 15281.00 6.1
348.99 0.00 355.28 #10 519.54 3.2
#16 577.99 2.2
#30 619.39 1.5
#50 642.46 1.1
#100 656.75 0.8

Cobbles Gravel Sand .
Coarse Fine Total Coarse Medium Fine Total Fines
0.0 0.1 93.8 93,9 2.9 1.9 0.6 54 0.7
D1p D15 D2g D3¢ Dsp Dgo Dgo Dgs Dgp Das
5.7946 6.7507 7.5320 8.8488 11.0851 12.2071 14.8183 15.6221 16.5387 17.6335

Fineness
Modulus

6.49 2,11 1.11

GEI Consultants, Inc.




Particle Size Distribution Report

e}

Date: o 10/31/07

Project: Norlite Lightweight Aggregate Tesling

& ‘ _E';%_E'E e £ o c e o o B %8
© m R - X W& 3t 3 8 3 £ & % %
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| | B RN | | IR
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| | N | 1 Wt
I | | IR RN | | IR
TR T T YT e
T | | N | | | W]
= | | L | | |
z % T I\! | Mo
Q | | N | | v
TR T VA AR TR
a | [ R [ | e
| | RN R | | | L]
| | Lrp | | L1
30
| | B | | IR
| | Lo | | IR
30 L T VR 1 Y
| | Ll o] | l IR
| | RN | | L]l
| | I | N | ] | | Ll
10
| | RN \? | et
| | N ~ | Ll
0 | l I I | L [o—ol L NI
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm,
% Gravel % Sand % Fi
Coarse Fine Coarse| Medium Fine o Fines
C 0.0 0.1 94.5 3.5 1.4 0.3 0.2
LL PL Dgs Pgp Dsp Dag D45 D1p Ce Cy
e} 16.1244 13.0526 12.0339 10.0529 8.1993 7.2493 1.07 1.80
Material Description USCcs AASHTO
0 Narrowly graded GRAVEL GFP A-l-a
Project No. 071810 Client: Norlite Corp. Remarks:

O Test performed in general
accordance with ASTM C136
Test performed on pre-triaxial
test sample (S6)

GE| Consultants, Inc.,
400 Unleorn Park Drive
Woburn, MA 01801

GEI@

Cannltant

Figure AS




Client: Norlite

GRAIN SIZE DISTRIBUTION TEST DATA

Project: Norlite Aggregate

Project Number: 071810

Material Description: Narrowly graded GRAVEL
Sample Date: 10/31/07

USCS Classification: GP

Testing Remarks: Test performed in general accordance with ASTM C136
Test performed on pre-triaxial test sample (S6)
Tested by: B. Sawa

Sieve opening list: (Default opening sizes)

ISieveglesybataj

Checked by: F. Trejo

AASHTO Classification: A-1-a

4/16/2008

Dry Cumulative Cumulative
Sample Pan Sieve Weight
and Tare Tare Tare Weight Opening Retained Percent
{grams) {grams) {grams) Size (grams) Finer
4192.00 0.00 885.00 1.5 885.00 100.0
0.75 889.00 99.9
0.375 4025.00 25.1
247.24 0.00 187.70 #4 381.33 54
#10 41581 1.9
#16 423.46 1.2
#30 428.38 0.7
#350 430.82 0.4
#100 432.02 03
#200 432,55 0.2
‘ %ﬂ@a e Tl
Gravel Sand .
Cobbles Coarse Fine Totai Coarse Medium Fine Total Fines
0.0 0.1 84,5 94.6 14 03 52 0.2
D1o D1s D20 D3p D50 Deo Dao Dgs Dgo Dgs
7.2493 8.1993 8.9120 10.0529 | 12.0339 | 13.0526 | 15.4092 16.1244 | 16.9311 17.8781
Moduts | Cu S
6.64 1.80 1.07

GEIl Consultants, Inc.
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Client: Norlite

GRAIN SIZE DISTRIBUTION TEST DATA

Project: Norlite Aggregate

Project Number: 071810

Location: Post Triax. Test Sample
Material Description: Narrowly graded GRAVEL
Sample Date: 11/19/07

USCS Classification: GP

AASHTO Classification: A-1-a

Testing Remarks: Test performed in general accordance with ASTM C136
Test performed on post-triaxial test sample (S6)
Tested by: F. Trejo
Sieve opening list: (Default opening sizes)

Checked by: B, Sawa

4/16/2008

Dry
Sample
and Tare
(grams)

3944.00

251.72

Tare
{grams}

0.00

0.00

Cumulative Cumulative
Pan Sieve Weight
Tare Weight Opening Retained
(grams) Size (grams)
494.00 0.75 494,00
0.375 2643.00
196.24 #4 376.78
#10 418.39
#20 427.01
#40 434,20
#60 437.34
#100 440.20

#200

443.88

e u-- .'_:.._ N

Percent

Finer

100.0
45.5
12.9

5.3

3.8

2.5

1.9

1.4

0.7

GEI Consultants, Inc.

Cobbles Gravel Sand .
Coarse Fine Total Coarse Medium Fine Total Fines
0.0 0.0 87.1 87.1 7.6 2.8 1.8 12,2 0.7
D10 D15 D2g D3p Dsp Dgo Dgo Dgs Dag Dgs
4,1796 5.1178 5.8986 7.3350 10.1738 11.6724 15.0131 15.9448 | 16.9244 17.9575
Fineness
Modulus Cu Ce
6.25 2.79 1.1¢




Appendix B — Density Tests

B1 Maximum-Minimum Density Tests

B2 Compaction Tests



Appendix B — Density Tests

B1 Maximum-Minimum Density Tests



TABLE B1 - SUMMARY OF MAXIMUM-MINIMUM DENSITY TESTS
Norlite Lighiweight Aggregate
Norlite Corporation
Cohoes, New York

Method for Maximum Index Minimum Index

Maximum Density Density @ Density @
(Ibift’) (Ib/ft’)
Dry 435 42.5
Wet 43.2 ‘ -

Notes:

1. Dry Method - Aggregate was placed in 0.5 cubic foot mold in an oven-dry state
Wet Method - Aggregate was submerged in water for at least 24 hours and placed in
0.5 cubic foot mold in a saturated siate

2. Maximum density test performed using oven-dried and saturated material in general
accordance with ASTM D4253, Method 2A (dry), Method 2B {wet)

3. Minimum density test performed using oven-dried material in general
accordance with ASTM D4254, Method A

GEI Consultants, Inc. Project 07181 April 2008



TABLE B1 -

SUMMARY OF MAXIMUM-MINIMUM DENSITY TESTS
Norlite Lightweight Aggregate

Norlite Corporation

Cohoes, New York

Method for Maximum Maximum Index Minimum Index
Density ") Density ? Density ¥
(Ib/it%) (Ib/ft%)
Dry 43.5 42.5
Wet 43.2 -
Notes:

1. Dry Method - Aggregate was placed in 0.5 cubic foot mold in an oven-dry state
Wet Method - Aggregate was submerged in water for at least 24 hours and placed in

0.5 cubic foot mold in a saturated state

2. Maximum density test performed using oven-dried and saturated material in accordance

with ASTM D4253, Method 2A (dry), Method 2B (wet)
3. Minimum density test performed using oven-dried material in accordance
with ASTM D4254, Method A

GEI Consultants, Inc.

Project 07181

April 2008
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Standard Test Methods for Maximum Index Density and Unit Weight of
Soils Using a Vibratory Table - ASTM D4253

Client: Norlite Corporation Date: 9/25/2007 By: BRS
Project Name: Geotechnical Testing of Checked: 4/14/2008 By: ANC
Norlite Aggregate
Project Number: 07181
Sample: Bag Sample
Description: Narrowly graded GRAVEL
From Calibration:
Calibrated volume of mold, V¢ = 14308.32 om® =
Cross sectional area of mold, Ac = 620.24 com® =
Surcharge Plate Thickness, Tp = 1.2854 ©om
Mold Height, H = 23.069 om
Measurements:
Rheostat Setting: Corresponding: Peak to Peak Displacement
= -0.0131 in.
Frequency = 60.24 Hz.
Trial 1 Trial 2 Trial 3

Micrometer Readings:

1.45923 1.31826 1.36144 1.58496 1.43383 1.58623 cm

1.82492 1.73101 1.50495 cm

cm
Avg. Micrometer Readings = 1.53 1.56 1.51 cm
Mass of Empty Mold = 8731.653 8731.65 8731.65 g
Mass of Mold and Soil = 17485.99 17472.38 17463.31 g
Mass of Scil, Ms = 8754.33 8740.72 8731.65 g
Height of Tested Sample = 20.24 20.21 20.27 cm
Volume of Tested Dry Soil, V = 12553.3 12537.8 12569.3 om®
Maximum Index Density, pgmax({Ms/V}) = 0.697 0.697 0.695 (gfcma)
Maximum Index Unit Weight, Yamax = 43.5 43.5 43.4 (Ib/it®)
'?'dmax= 62428 * Pdmax (]bms)
Average 435 Ib/ft?

Remarks:

1. Test performed on oven-dried material,

Page 1 of 1
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Censultants

GEl

Standard Test Methods for Maximum Index Density and Unit Weight of
Soils Using a Vibratory Table - ASTM D4253

Client: Norlite Corporation Date: 9/26/2007 By: BRS
Project Name: Geotechnical Testing of Checked: 4/14/2008 By: AMC
Morlite Aggregate
Project Number: 07181
Sample; Bag Sample
Description: Narrowly graded GRAVEL
From Calibration:
Calibrated volume of mold, V¢ = 14308.32 cm® =
Cross sectional area of mold, Ac = 620.4 cm® =
Surcharge Plate Thickness, Tp = 1.277 o©m
Mold Height, H = 23.069 cm
Measurements:
Rheostat Setting: 85 Corresponding:
Peak to Peak Displacement = -0.0131 in.
Frequency = 60.24 Hz.
Trial 1 Trial 2 Trial 3

Micrometer Readings:

1.72466 1.62179 1.67767 1.669542 4.82473 4.19862 cm

2.02184 1.82372 5.12826 cm

cm
Avg. Micrometer Readings = 1.79 1.72 4.72 om
Mass of Empty Mold = 8731.653 8731.65 8731.65 g
Mass of Mold and Soil = 18388.63 18873.98 17272.80 g
Mass of Soil, Ms = 9656.98 10142.33 8541.14 g
Height of Tested Sample = 20.00 20.07 17.07 cm
Volume of Tested Dry Soil, V = 12409.6 12450.4 105923.2 om®
Wet welght of sample= 9634 10092 8482 g
Dry weight of sample= 8336 8641 7420 g
Water Conient= 15.6 16.8 14.3 %
Maximum Index Density, pamax (Ms/V) = 0.673 0.697 0.705 (glcma)
Maximum Index Unit Weight, Yamaex = 42.0 43.5 44.0 (Iblft3)
Yamax = 62.428* Pdmax (lb-"ﬂs)
Average 43.2 Ibsft®

Remarks:
1. Test performed on saturated material,

Page 1 of 1



G EI Consultants

Client: Norlite Corporation Date:

Project Name: Geofechnical Testing of Checked:
Norlite Aggregate

Project Number: 07181

Sample: Bag Sample

Description: Narrowly graded GRAVEL

From Calibration:

Calibrated volume of mold, V¢ = 14308.32 cm® =
Cross sectional area of mold, Ac = 620.24 cm® =
Measurements:

Trial 1 Trial 2 Trial 2
Mass of Empty Mold = 8715 8717 8717
Mass of Mold and Scil = 18559 18428 18374
Mass of Soil, Ms = 9844 9711 9657
Minirmum Index Density, pymin (Ms/VC} = 0.688 0.679 0.675
Minimurmn Index Unit Weight, yymin = 42.9 42.4 421

(Ydmin =62.428* pdmin)
Average 425

Remarks:
1. Material total weight upon receipt: 73.26 lbs

2. Material total weight after air drying: 65.86 [bs
3. Material split on 3/4" sieve. Weight retained on 3/4"=6.16 Ibs

Page 1 of 1

Standard Test Methods for Minimum [ndex
Density and Unit Weight of Soils Using a
Vibratory Table - ASTM D4254 (Method A}

9/25/2007 By:
4/14/2008 By:

glcm?®
b/t

b/t

BRS
AMC



Appendix B — Density Tests

B2 Compaction Tests
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COMPACTION TEST REPORT

Project: Nortite Lightweight Agpregate Testing

GEI Consultants, Inc.
400 Unicorn Park Drive
Woburn, MA 013801

GEIC@

onsultanis

Test performed using 5.5 b hammer dropping]

12 in.

Aggregate compacted in 3 lifts with 25 blows

per lift.

Figure

65
60
55
G
o
2
£ b
z |
P
]
50
® e
(7
45
40
0 5 10 15 20 25 30
Water content, %
Test specification: ASTM D 698-00a Method C Standard
Elev/ Classification Na-t. Sp.G. LL Pl % > % <
Depth Uscs AASHTO Moist. 3/4in. No.200
GP A-l-a - - - - 0.2 1.1
TEST RESULTS MATERIAL DESCRIPTION
Narrowly graded GRAVEL
Project No. 071810 Client: Norlite Corp. Remarks:

Bl

Tested by: J. Stone

Checked by: B. Sawa



COMPACTION TEST REPORT

65

60

n
4]
»

Dry density, pcf
[ ]

[4))
[

45

40

0 2 4 6 8 10 12
Water content, %

Test specification: ASTM D 698-00a Method C Standard

Elev/ Classification Nat. % > % <
. i Sp.G. LL Pl ;
Depth USCS AASHTO Moist. 34 in. Nc.200
GP A-l-a - - - - 0.0 1.6
TEST RESULTS MATERIAL DESCRIPTION
Narrowly graded GRAVEL
Project No. 071810 Client: Norlite Corp. Remarks:

Project: Norlite Lightweight Aggregate Testing Aggregate compacted in 3 lifts with 56 blows

per lift

X
GEIl Consultants, Inc. @
400 Unicorn Park Drive

Woburn, MA 01801 G E | Consultants

Figure B2

Tested by: D.Packard Checked by: B. Sawa




Appendix C — Permeability Tests
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Geolesting

express

a subsidiary of Geocomp Corporation

Client:
Project Name:
Project Location:

GEI Consultants, Inc,
Norlite Aggregate Testing

Visual Description:

Dry, brown gravel

GTX #: 7744

Start Date: 12/28/08 Tested By: ema
End Date: 12/31/08 Checked By: jdt
Beoring #: ---

Sample #: Norlite Aggregate

Depth: -—

Permeability of Granular Soils (Constant Head) by ASTM D 2434

Sample Type:

Sample Information:

Sample Preparation / Test
Setup:

Remuolded

Maximum Dry Density:
Optimum Moisture Content:
Compaction Test Method:
Classification (ASTM D 2487):
Assumed Specific Gravity:

--- pcf
- %
ASTM D 1557

1.80

Material soaked in de-aired water for 48 hours and then compacted 1o 42.5 pcf {minimum density
as determined by client) in the test apparatus.

Parameter Initial Final
Height, in 12.00 12.00
Diameter, in 9.55 9.55
Area, in® 71.6 71.6
Volume, in® 860 860
Mass, g 10,932 17,686 -
Bulk Density, pcf 48.4 78.4
Moisture Cantent, % 20.9 95.5
Dry Density, pcf 40.1 40.1
Degree of Saturation, % - 95.4
Void Ratio, e - 1.80
Flow
Volume of| Time of | Rate, Permeability, | Temp., Permeability @
Date |Reading # Flow, cc | Flow, sec | cc/sec Gradient cm/sec °C Correction Factor| 20 °C, cm/sec
12/31 1 1630.47 5 326.09 0.33 2.1E4+00 15.0 1.135 2.4E+00
12/31 2 1740.57 5 348.11 0.33 2.3E+00 15.0 1.135 2.6E-+Q0Q
12/31 3 1721.55 5 344.31 0.33 2.2E4+00 15.0 1.135 2.5E+00
12/31 4 1989.79 5 397.96 0.38 2.3E+00 15.0 1.135 2.6E+00
12/31 5 1927.74 5 385.55 0.38 2.2E+00 15.0 1.135 2.5E+00
12/31 6 2032.83 5 406.57 0.38 2.3E+00 15.0 1.135 2.7E+00
12/31 7 2140.93 5 428.19 0.44 2.1E+00 15.0 1.135 2.4E+00
12/31 8 2199.98 5 440.00 0.44 2.2E+00 i15.0 1.135 2.4E+00
12/31 9 2126.92 5 425.38 0.44 2.1E+00 15.0 1.135 2.4E+00
Velocity vs, Hydraulic Gradient
" 1.0E+00 ____‘ o
£ sozm ?.‘:t' PERMEABILITY @ 20 °C =
E 6.08-01
£ 40501 2.5 cm/sec
§ 2.0E-01
0.0E+00
0.00 005 610 0.15 020 025 030 035 040 045 0.50
Hydraulic Gradient, i




Geolesting

express

a subsidiary of Geocomp Corporation

Client:
Project Name:
Project Location:

GEI Consultants, Inc.
Norlite Aggregate Testing

Visual Description:

Dry, brown gravel

GTX #: 7744

Start Date: 11/26/07 Tested By: ema
End Date: 11/27/07 Checked By: jdt
Boring #: -

Sample #: Norlite Aggregate

Depth: ---

Permeability of Granular Soils (Constant Head) by ASTM D 2434

Sample Type:

Sample Information:

Sample Preparation / Test

Remolded

Maximum Dry Density:
Optimum Moisture Content:
Compaction Test Method:
Classification (ASTM D 2487):
Assumed Specific Gravity:

--- pcf
e U
ASTM D 1557

1.80

Material soaked in de-aired water for 48 hours and then compacted to 47 pcf in the test

Setup: apparatus.
Parameter Initial Final
Height, in 12.00 11.50
Diameter, in 9.55 9.55%
Area, in® 71.6 71.6
volume, in® 860 824
Mass, g 12,518 17,664
Bulk Density, pcf 55.5 81.7
Moisture Content, % 18.1 73.6
Dry Density, pcf 47.0 47.0
Degree of Saturation, % === 95.5
Void Ratio, e == 1.39
Flow
Volume of| Time of Rate, Permeability, | Temp., Permeability @
Date |Reading #| Flow, cc [ Flow, sec| ccfsec Gradient cm/sec °)C Correction Factor{ 20 °C, cm/sec
11/26 1 3660.30 30 122.01 0.26 1.0E+00 15.0 1.135 1.1E+00
11/26 2 3604.25 30 120.14 0.26 1.0E+00 15.0 1.135 1.1E+00
11/26 3 3602.25 30 120.07 0.26 1.0E+00 15.0 1.135 1.1E4+00
11/26 4 2235.01 15 149.00 0.34 9.5E-01 15.0 1.135 1.1E+00
11/26 5 2229.01 15 148.60 0.34 9.5E-01 15.0 1.135 1.1E+00
11/26 6 2252.03 15 150.14 0.34 9.6E-01 15.0 1.135 1.1E+00
11/26 7 2417.18 15 161.15 0.38 9.1E-01 15.0 1.135 1.0E+00
11/26 8 2340.11 15 156.01 .38 8.8E-01 15.0 1.135 1.0E400
11/26 9 2383.15 15 158.88 0.38 9.0E-01 15.0 1.135 1.0E4+-00
Velocity vs. Hydraulic Gradient
4.0E-01
§ soear e PERMEABILITY @ 20 °C =
g *
g 2= 1.1 cm/sec
£ 10801
 0.0E+00 .
0.00 005 010 015 020 025 030 035 040 045
Hydraulic Gradient, |




Appendix D — Triaxial Tests

= CIDC Triaxial Test Results
= Triaxial Test Photographs
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Photo 1 - Mold and membrane for preparing Photo 2 - Prepared lightweight aggregate
the lightweight aggregate test specimen test specimen under vaccuum

Photo 3 - Specimen in triaxial test cell apparatus prior to testing

Photographs depicting equipment and sample preparation for consolidated-drained triaxial tests



Appendix E — Electrochemical Properties Tests

E1 Summary of pH, Chloride, Sulfate, Organic Content Tests
and Resistivity Tests

E2 Resistivity Tests
. Laboratory Test
- Field Test
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E1 Summary of pH, Chloride, Sulfate, Organic Content Tests
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- Alternative Testing Laboratories, Inc.

2252 University Drive - Suite 300
Lemont Furnace, PA 15456
Phone: 724-437-6514 Fax: 724-437-6517

ANAT YSIS REPORT

TO:  GEI CONSULTANTS DATE 11-12-07
ATTN: ANASTASIA PAPADOPOULOS JOB NO. 07-2267
400 UNICORN PARK DRIVE P.O.NO. 15371
WOBURN, MA 01801 ENVIRONMENTAL LAB ID #26-00852
ANALYSIS . ANALYTICAL METHOD OF
LAB NO. DESCRIPTION REQUIRED RESULTS ANALYSIS

GE] CONSULTANTS PROJECT NO 07181-0

622-53418 NORLITE LIGHTWEIGHT AS RECEIVED
AGGREGATE 12 kg WATER SOLUBLE SULFATE 74 ppm AASHTO T290A
10-2007 WATER SOLUBLE CHL.ORIDE 24 ppm AASHTO T291B

ol Fa

SCOTTJ. GRAY — PRESIDENT




Appendix E - Electrochemical Properties Tests

E2 Resistivity Tests
. Laboratory Test



Chloride Sulfate Winimum

. Sample | Sample Resistivity (kohms * Soil
Boring No. No. Depth (f1) pH Content Content | cm) AASHTOT | Classification
(ppm) (ppm) 288
N/A Norlite Agg. - - - - 18.172 -

* Uppercase denotes laboratory classification, lowercase denotes visual classification.

Project: GEI Consultants
Project #: sL003
Test Date: 11/2/2007
Tested By: JDP
Checked By: BBB

o CHEMICAL TESTING SUMMARY
E'f% NAVARRO & WRIGHT ; . pH - ASTM D 4972 or AASHTO T289
Y Y| CONSULTING ANGINGH . . Resistivity AASHTO T288
e pe Chloride - CalDOT 422, Sulfate - CalDOT 417
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Appendix E — Electrochemical Properties Tests

E2 Resistivity Tests
. Field Test
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Appendix F — Durability Tests

- LA Abrasion and Soundness Tests



TABLE F1 - SUMMARY OF DURABILITY TESTS

Norlite Lightweight Aggregate
Norlite Corporation
Cohoes, New York

Soundness (" LA Abrasion @
(% Loss) o (% Loss)
3.41 24.3
- ' 24.5

Notes:

1. Test performed in general accordance with ASTM C88 (5 cyéles using Magnesium Sulfate).
2. Test performed in accordance with ASTM C131 (B grading) modified
in accordance with Florida Method FM1 T-096.

GEI| Consultants, Inc.

Project 07181

April 2008



= Client: GEI Consultants, Inc.

Geo—res-t’ng Project Name: Norlite Aggregate Testing
express Project Location: -
a subsidiary of Geocomp Corporation GTX: 7744

Date: 1/15/2008

Tested By: rmt

Checked By: jdt .

Sample iD: ' Norlite Aggregate

Sample Description: Dry, brown gravel

Resistance to Abrasion of Small-Size Coarse Aggregate
by Use of the Los Angeles Machine

FM 1 T-096
Sieve Size Weight of indicated size, g
Grading

Passing Retained on A B C D
1172 1 - - --- -
1 3/4 -—- -— - -=-
3/4 1/2 --- 1194 + 10 - -—
1/2 3/8 1194 + 10 -
3/8 1/4 --- - --- ---
1/2 #4 --—- --- --- -
#4 #8 -~ - --- ---
Total -— 2388 £ 10 —e- ---
Grading: B

bry Weight of Sample before test, g {a) 2388

Dry Weight of Sample after test, g (b) 1307

Weight loss. g (a-b) (c) 581

Percent Loss {c/a) 24.3%
Notes: Required test specimen mass reduced in accordance with FM 1 T-096

Required abrasive charge of 5 steel spheres used (reduced in accordance with FM 1 T-096

Notes: These results apply only to the sample tested for the specific test conditions. The test procedures employed follow
accepted industry practice and the indicated test method. GeoTesting Express has no specific knowledge as to conditioning,
origin, sarmpling procedure ar intended use of the material.



- Client: GEI Consultants, Inc.
GeOTEStlng Project Name: | Norlite Aggregate Testing
express Project Location: -

& subsidisry of Geoeomp Corporation GTX 7744
Date: 1/17/2008
Tested By: rmt
Checked By: jdt
Sample ID: Norlite Aggregate
Sample Description: Dry, brown gravel

Resistance to Abrasion of Small-Size Coarse Aggregate
by Use of the Los Angeles Machine

FM 1 T-096
Sieve Size Weight of indicated size, g
Grading
Passing Retained on A B C D

11/2 1 --- -—- ——— ---

1 3/4 -—- -- - ---
3/4 1/2 - 1194 + 10 - -
i/2 3/8 - 1194 + 10 - ——-
3/8 1/4 —- - --- ---
1/2 #4 --- ——- --- -—-
#4 #8 -~ --- - .

Total - 2388 + 10 - .-
Grading: B
Dry Weight of Sample before test, g (a) 2388
Dry Weight of Sample after test, g (b) 1804
Weight losg, g (a-b) (c) : 584
Percent Loss {c/a) 24.5%
Notes: Required test specimen mass reduced In accordance with FM 1 T-096

Required abrasive charge of 5 steel spheres used (reduced in accordance with FM 1 T-096

Notes: These results apply only to the sample tested for the specific test conditions. The test procedures employed follow
accepted industry practice and the indicated test method. GeoTesting Express has no specific knowledge as to conditlomng,
arigin, sampling procedure or Intended use of the material.



Geolesting
express

a subsidiary of Geocomp Corparation

Client: GEI Consultants, Inc.
Project: Norlite Aggregate Testing
Location: ---

GTX No.: 7744

Tested By: rmt

Checked By: jdt

Date: 11/2/2007

Sample ID: Norlite Aggregate
Sample Description: Dry, brown gravel

Soundness of Aggregate

by Use of Sodium Sulfate or Magnesium Sulfate

Sarple Type: Date Solution Prepared: 10/29/2007
Salt Soelution: Magnesium Sulfate No. of Cycles Reguired: 5
Quantitative Examinaticn - Coarse Aggregate Soundness
Percent
Grading of Passing
Original  |Initial Mass of|Initial Mass of] Final Mass of | Final Mass of | Designated
Sample Individual Combined Individual Cambined Sieve after Weighted
(127}, Fractions, Fractions, Fractions, Fractions, Test, Percent Loss,
Sieve Size % grams grams grams grams % %%
2.5 - 1.5 inch —— e - - - -
2.5-2.0inch - -- - --- --- m— ---
2.0 - 1.5 inch - —-- — - ---
1.5 - 3/4 inch -— -—- - -— o - -
i.5 - 1.0inch . --- - - - -—- -
1.0 - 3/4inch — - — - — ---
3/4 - 3/8 inch 100 --- 1000.3 - 570.27 3.00 3.00°
3/4 - 1/2 inch —~- 670.2 - 654,12 --- - ---
1/2 - 3/8 inch - 330.1 --- 316.15 — - -
3/8 - No.4 100 300.0 300.0 298.78 298.78 0.41 0.41
Total 3.41

Notes:




Appendix G - California Bearing Ratio (CBR) Tests




TABLE G1 - SUMMARY OF CALIFORNIA BEARING RATIO TESTS
Norlite Lightweight Aggregate
Norlite Corporation
Cohoes, New York

Average Water

Dry Density Penetration

Content California Bearing Ratio
(Ib/ft?) (%) (inches)
0.1 10 M
46.4 ' 8.0
0.2 13
01 ' g
46,3 . 7.1
0.2 21
0.1 10 @
46.3 ' 22.0
0.2 14 @
Notes:

1. Test performed on unsoaked maierial in general accordance with ASTM D1883.
2. Test performed on soaked material in general accordance with ASTM D1883.

GEI Consultants, Inc. Project 07181 April 2008
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PENETRATION, in
Sample Height: 4.65 in Culiforria Bearing Ratio
Sample Area: 28,274 in\2 at 0.1 in: 10 at 0.3 in: 18 at 0.5 in: 16
Sample Volume: 0.076085 §th\3 at 0.2 in; 13 at 0.4 in; 16
Sample Mass: 1734.4 gm
Sample Condition: Unsoaked Water Content Before Top Average
Swell: 0.00 % Tare D EL Mé&M JKTOLE
Surcharge: 4535 gm Taore Mass, gm 8.11 8.6 8.04
Void Ratio: 1.42 Mass Tare + Wet Soil, gm 271.98 98.49 208.49
Wet Unit Weight: 50.255 pef Mass Tare + Dry Soil, gm 251,95 92.14 183.61
Dry Unit Weight: 46.44 pcf Water Content, % B.21 7.60 8.02
Project: Norlite Aggregate Location: --- Project No.: GTX-7744
Boring No.: --- Tested By: jdt Checked By: njn
Sample No.: Norlite Agg Test Date: 01/15/08 Depth:
Test No.: cbr3d Sample Type: remolded Elevation:
Description: Dry, brown gravel
Remarks: Target Compaction = 47 pef. UNSOAKED.

Mon, 21-JAN~2008 08:32:13 Figure G1
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0.0 0.2 0.4 0.6 0.8 1.0 1.2
PENETRATION, in
Sample Height: 4.68 in California Bearing Ratio
Sample Area: 28.274 in"2 at 0.1 in: 18 at 0.3 in: 23 at 0.5 in: 21
Sample Volume: 0.078576 fth3 at 0.2 in: 21 at 0.4 in: 20
Sample Mass: 1737.6 gm
Sample Condition: Sooked Water Content Before Top Average
Swell: 0.00 % Tare 1D P-52 otis8 what
Surcharge: 4535 gm Tare Mass, gm 118.77 8.4 8.12
Void Ratio: 1.43 Mass Tare + Wet Seil, gm 370.53 172.9 240.81
Wet Unit Weight: 50.025 pef Mass Tare + Dry Soil, gm 351.6 161.44 225.39
Dry Unit Weight: 46.264 pcf Water Content, % 8.13 7.49 7.10
Project: Norlite Aggregate Location: --- Project No.: GTX-7744
Boring No.: ——- Tested By: jdt Checked By: njh
Semple No.: Norlite Agg Test Dote: 01/17/08 Depth: ---
Test No.: CBR-4' Sample Type: remolded Elevation: ——

Description: Dry, brown grovel

Remarks: Target Compaction =

47 pcf.

UNSOAKED.

Mon, 21~JAN-2008 08:36:37

Figure G2
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0.0 0.2 0.4 0.6 0.8 1.0 1.2
PENETRATION, in
Sample Height: 4.65 in Californio Bearing Ratic
Sample Area: 28.274 in/\2 at 0.1 in: 10 at 0.3 in: 17 ot 0.5 in: 19
Sample Volume: 0.076085 fth3 at 0.2 in: 14 at 0.4 in: 19
Sample Mass: 1925.9 gm
Sample Condition: Soaked Water Content Befare Top Average
Swell: 0.00 % Tare 1D 5 fred bogus
Surcharge: 4540 gm Tare Mass, gm 8.1 8.66 8.14
Void Ratio: 1.42 Mass Tare + Wet Soil, gm 264,61 126.64 216.88
Wet Unit Weight: 55.804 pcf Mass Tare + Dry Soil, gm 221.15 104.92 179.15
Dry Unit Weight: 46.349 pcf Water Content, % 20.40 22.56 22.05

Project: Norlite Aggregate

Location: ---

Project No.: GTX~7744

Boring No.; ---

Tested By: jdt

Checked By: jdt

Sample No.: Norlite Agg

Test Date: 2/4/8

Depth:

Test No.: CBR-5

Sample Type: remolded

Elevation; ==~

Description: Dry, brown gravel

Remarks: Target Compaction = 47 pcf.

SOAKED.

Tue, 05-FEB-2008 12:04:24

Figure G3






