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1 Introduction

Eclipse Soils Pty Ltd was established in 2008 with the objective of producing water saving soil and
mulch products, manufactured from materials recycled from the solid waste and green waste streams
and supplying to the land development and landscaping industries. Eclipse Soils operates from their
Abercrombie Road Resource Recovery Centre in Kwinana. The facility accommodates both the Eclipse
Soils and Eclipse Resources operations.

They produce several products including:

1. Long lasting mulches of various grades for water retention

2. Soil products aimed at the horticultural industry and commercial landscaping industry
3. Filter media designed to capture nutrients from storm water
4

Tree planting soils

One of the products in the tree planting category is Structural Soil, a soil composed of large sized
granite aggregates normally associated with rail ballast and recycled soil with sandy loam texture with
added nutrients. (Aquamore Soil Blend) This product is specifically designed to provide a high strength
growing medium suitable for large street trees, while providing an engineered surface suitable for a
subgrade under road pavements. The product is designed to:

Provide a high strength growing medium suitable for large street trees.
Provide a high quality engineering soil suitable for use under road pavements.
Allow for a full canopy development.

Resist ground heaving.

vk wnN e

Not restrict root growth.

Talis consultants has been engaged to test the veracity of the second claim, that the Structural Soil is
a suitable material for use under road pavements.

TC21016_Eclipse Structural Soil_1.0.docx Page | 1
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2 Structural soil manufacture

The Structural Soil is manufactured from a mix of railway ballast and sandy loam textured soil with
additional nutrients designed to allow tree root growth. The railway ballast specification generally
applied is shown in Table 2-1. Other properties are determined by the aggregate class, the lowest
class is designated for loading less than 1 million tonnes per year (Class L)

Table 2-1: Specification for railway ballast

Particle size distribution

Sieve Size (mm) % passing by mass
63 100
53 85-100
37.5 20-65
26.5 0-20
19 0-5
13.2 0-2
4.75 0-1
0.075 0-1

Other properties

Property Limits
Bulk Density 1.66 t/m?
Specific Gravity of Rock 2.6
Particles Misshapen .
(largest D/smallest d >2) <30%
Crushed Particles
7 0,
(minimum 2 crushed faces) >75%
Aggregate Cruslf_l)mg Value (Class <A40%
Wet Attrition Value
129
(Class L) <12%
Wet Strength
110 kN
(Class L) >110
Wet/Dry StrengtLl; Variation (Class <40%
Los Angeles Abrasion o
(Class L) <40%

Whilst these values have little application when the ballast is used as a structural fill, they do give a
guide to the standards of manufacture applicable to rail ballast.

One of the most demanding applications for crushed aggregate is railway ballast. This product serves
as a bed for railroad tracks and provides track stability, drainage, and distribution of the significant
loads carried by locomotive engines and railcars into the ground beneath. Rail ballast must interlock
to provide this load transfer and track stability.

TC21016_Eclipse Structural Soil_1.0.docx Page | 2
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Similar to Stone Mastic Asphalt, railway ballast relies on stone-to-stone contact with high surface
friction transferring loads to the underlying layers.

Aquamor Soil Blend is added to the ballast at a blend ratio of approximately 70% ballast to 30%
Aguamor Soil Blend.

The typical particle size distribution of this Aquamore Soil Blends shown in Table 2-2

Table 2-2: Particle size distribution of Aquamor Soil Blend

Sieve Size (mm) % passing by mass

19 100
9.5 98
4.75 89
2.36 82
1.18 81
0.6 68
0.425 50
0.3 30
0.15 15
0.075 12

As can be seen, this is a sand blend with a higher than normal fines content, but not excessive. The
percentage of organics at approximately 6% by mass as shown in the sample analysis in Appendix A.

When used under a road, the organic content will degrade over time resulting in a loss of volume.
However, in this case, tree roots will be replacing the volume by a greater extent than resulting from
organic decay.

Of greater note is that the density of the source rock is 2.6 t/m? and the bulk density of the crushed
aggregate 1.66 t/m3. Based on these ratios, the anticipated voids in the aggregate is in the order of
36%, indicating that the sand fraction does not fill all of the voids. This would imply that structural
response is provided by stone on stone contact.

TC21016_Eclipse Structural Soil_1.0.docx Page | 3
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3 Testing for Structural Capacity

In order to test for structural capacity of the material, a trial pad was constructed in the Abercrombie
Road site of Eclipse Soils. Due to the large aggregate size, conventional CBR testing was not feasible,
and aggregates were too large for Triaxial Testing.

As such, it was decided to construct a test pad, and undertake Falling Weight Deflectometer (FWD)
testing on the completed pavement. This would allow back calculation of the layer modulus and
determine an effective CBR of the material.

3.1 Test pad construction

The test pad was constructed on 17/06/2021. The recommended layer thickness for the Structural Fill
is 700 mm to 900 mm thickness. Three layers of 250 mm compacted thickness were targeted.

As conventional Nuclear Density Testing is not applicable to this material, 300 mm layers were laid out
and compacted with a 11 tonne vibratory roller, and a Nuclear Density Meter in back scatter mode
was used to assess the density of the layer after each pass or number of passes until a constant reading
was found.

For the first layer when no further increase in density was recorded, this was taken as 100% maximum
density, and the layer was decompacted and recompacted with the number of passes required to
reach 95% of the maximum density.

For the next two layers, the material was spread 300 mm thick loose, and given the same number of
passes to an assumed relative density of 95%.

On completion, a 150 mm layer of limestone was placed and compacted over the test pad, in order to
provide a suitable surface for the FWD to undertake deflection testing.

TC21016_Eclipse Structural Soil_1.0.docx Page | 4
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i} Passes vs density

In order to determine the compactibility of the material, a layer 300 mm uncompacted loose thickness
was placed and rolled with an 11 tonne vibratory roller. The results are shown in Table 4-1. It should
be noted that the density count is reversed, that is a lower value indicates higher density. The
compaction data was plotted as shown in Figure 4-1.

Table 4-1: Compaction trial

\[o)
Passes

: A
Test Density Count verage

Density Count

703
709 717.25
763
694
677
690 693.5
695
712
635
624 641.5
652
655
586
i 575.25
557
566
591
605
615
557

12

16 592
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Compaction trial
750

700
650

500 x \‘__/,4
95% compaction

550

NDM Count

500
0 2 4 & B 10 12 14 16

No passess 11 tonne 5P roller

Figure 4-1: Plot of compaction trial data
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Based on the compaction trials, the maximum density was achieved after 12 passes of the 11 tonne
roller. As subgrade compaction levels are typically at 95% of MDD, the number of passes determined
to ensure that 95% of MDD is achieved is 10 passes of an 11 tone vibratory roller for lifts of 250 mm
compacted thickness.
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5 FWD testing and back analysis

On completion of the three layers, levels were taken to determine the total layer thickness. The mean
thickness of the layer was 750 mm, with a 150 mm layer of limestone placed over the compacted fill.

The limestone was compacted to enable FWD testing on a stable surface, but as the back analysis is
independent of compaction standards, the density of the layer is not critical. However, the
Characteristic Density Ratio was 94.2%.

FWD testing was undertaken on 16/08/2021 by STATS. A total of 24 drops were undertaken on the
test pad, 12 at 566 kPa target drop load and 12 at 700 kPa target drop load.

The results for each of the 150 mm layer limestone, the three 250 mm layers of structural fill and
existing subgrade are shown in Table 5-1 and Table 5-2 for 566 kPa drop pressure and 700 kPa drop
pressure respectively.

Table 5-1: Back analysis results at 566 kPa

Calculated Layer Moduli (MPa)

150 250 structural | 250 structural | 250 structural | Existing

limestone il fill fill subgrade
Average 209 163 483 889 534
Standard deviation 68 29 262 178 69
95th percentile 148 125 246 537 462

Table 5-2: Back analysis results at 700 kPa

Calculated Layer Moduli (MPa)

150 250 structural | 250 structural | 250 structural | Existing

limestone fill fill fill subgrade
Average 183 261 771 991 606
Standard deviation 76 247 244 28 101
95th percentile 106 141 432 982 523

The CBR of subgrade layers is taken for design purposes at 1/10%" of the layer modulus. The estimated
CBR for the upper layer is 12%, the second layer is 25% and the lower layer is 54%. The difference
between these values is a result of overburden pressure.

In a CBR test, each layer is subjected to a surcharge according to the depth in the pavement and is
calculated from the layer density and thickness of materials above. In this case, the limestone density
is approximately 1.9 t/m3, and the density of the structural fill is approximately 2.3 t/m3.

The overburden pressures of each layer of structural fill are:

6. Layer1: 285 kg/m? Equivalent CBR test surcharge = 5.0 kg
7. Layer 2: 860 kg/m3 Equivalent CBR test surcharge = 15.2 kg
8. Layer3: 1435 kg/m? Equivalent CBR test surcharge = 25.3 kg

TC21016_Eclipse Structural Soil_1.0.docx Page | 7
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Austroads adopts modulus (MPa)/10 as an approximation of CBR which implies the upper 250 mm
layer returns a CBR value of 12%, the middle layer a CBR of 24% and the lower layer a CBR of 54%.

Razouki and Al-Shefi (2002)* developed the relationship:

CBRL/CBR45 = 0.00494S + 0.78

Where: CBR, =CBRatsurcharge Load L
CBRss =CBR at surcharge 44.5N
S = Surcharge Load (N)

Applying this, the CBRss value would be 11.6%, and applying this to the effective surcharge on lower
layers, if the CBR of the upper layer is determinate, then the lower layers by Razouki and Al-Shefi
would be 17.8% and 23.5%.

Therefore, it is likely that the lower layers further densified under the subsequent rolling patterns
from the rolling of upper layers. This is not surprising, as the confinement and vibrations when
compacting upper layers could densify the lower layers.

Based on this assumption, the upper layer is considered to be a more accurate representation of the
CBR of the structural fill.

TC21016_Eclipse Structural Soil_1.0.docx Page | 8
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6 Conclusion

The Structural Soil mix as produced by Eclipse Soils, is comprised of railway ballast material which
provides the structure for load distribution by stone on stone contact. The voids are partially filled
with a soil blend of mostly sand sized material with some nutrients and organic matter to encourage
tree root growth in a layer deeper under the pavement.

The aim is to provide a medium for full root development and tree establishment and encourage roots
to penetrate deeper under the pavement so that upheaval from tree roots is either eliminated or a
much lower risk.

The material is suitable as a subgrade material under road pavements. Testing for CBR is not feasible
using conventional methods due to the larger aggregate size, but construction of a test pad indicates
that at 95% of the maximum achievable density, a CBR value of 10% would be safe for design purposes
when designed in accordance with the empirical method of Austroads Guide to Pavement Technology
Part 2 Structural Design, or assigned a modulus of 100 MPa when using the mechanistic method.

Based on roller trials, the recommended preparation is compaction in 300 mm loose layers allowing
settlement under rolling to 250 mm using 10 passes of an 11 tonne self propelled smooth drum roller.
The testing could not accommodate a large number of different mass rollers, but for smaller areas, a
large plate compactor with a compactive force of 40 kN and compacted in layers of 150 mm is
recommended. Levels should be monitored until stable height is achieved.
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APPENDIX A
Analytical Report Aquamor Soil Blend
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BIOSCIENCE PTY LTD ABN: 26 547 517 746
488 NICHOLSON ROAD, FORRESTDALE WA 6112

B iOSCie nce PO BOX 5466 CANNING VALE SOUTH WA 6155

PHONE (08) 9397 2446, FAX (08) 9397 2447
EMAIL bioscience@biosciencewa.com
WEB www.biosciencewa.com

ANALYTICAL REPORT

CLIENT: Eclipse Soils REPORT NO: 2021_0364

TEST REQUEST: AS 4419 LAB SAMPLE ID: 2021_0364
ADDRESS: Level 2, 40 Subiaco Square Rd, Subiaco DATE RECEIVED: 16/03/2021

CLIENT SAMPLE ID: Aquamor Soil Blend 15.03.2021 DATE TESTED: 17/03-30/03/2021
SAMPLING LOCATION: Abercrombie DATE REPORTED: 31/03/2021

TEST RESULTS

Analyte Aquamor Soil Unit AS4419 Compliance Requirements

Blend 15.03.2021 (Landscaping Soils)

< 0.75 Low organic low phosphorus
Electrical Conductivity 0.429 mS/cm < 1.2 Low organic high phosphorus
<1.75 Medium organic low phosphorus

Acid Soils 4.5-6.0 (in H,O)
pH 7.44 Neutral soils 6.1-7.5 (in H,O)
Alkaline Soils 7.6-9.0 (in H,O)

Bulk Density 1.35 kg/L --
Wettability 85.7 mm/minute >5
Dispersibility (H.O) Category 1 Category 1 or 2
Dispersibility (CaCl,) Category 1 -
Bioassay/Toxicity 167 %S;z\:lh >70%
Nitrogen Drawdown Index 0.988

Soil Texture Loamy sand -
Large Particles > 20 mm 0 % <2
Large Particles 10 — 20 mm 0.576 %

Carbon (dry weight) 3.64 % -

Low organic 3-5.9%
Organic Matter (dry weight) 6.19 % Medium organic 6-14.9%
High organic 15-25%

Ammonium-N (in extract) 1.17 mg/L -

< 30 Low organic low phosphorus
Available P/Colwell-P (dry weight) <0.01 mg/kg 30-200 Low organic high phosphorus
< 30 Medium organic low phosphorus

Analysis: Sample was p and in with AS 4419 Standards. Electrical conductivity and pH AS 4419 2018 Appendix D. Bulk density AS 4419 2018
Appendix B. W’emhllity AS 4419 2018 Appendix C (Paragraph C4.1). Dispersibility AS 4419 2018 Appendix J. Bioassay/Toxicity Modified method AS 4419 2018 Appendix I.
Nitrogen Drawdown AS 4419 2018 Appendix H. Soil Texture AS 4419 2018 Appendix K. Particle Size AS 4419 2018 Appendix A. Permeabllity AS 4419 2003 Appendix H. Carbon
and Organic Matter (Leco furnace) C: lion AS 4419 2018. ium AS 4419 2018 Appendix E. P AS 4419 2018

These results reflect our findings for the received sample only.

Tested by: MV, SM, NG Date: 17/03-30/03/2021
[ This report is not to be reproduced, except in full, without the approval of Bioscience Ply Ltd. ]
Integrating Resource Management Page 1 of 1
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APPENDIX B
FWD test data and back analysis
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STATS WA 1436w
Perth La bOI’atOI’y 71 Toh Guan Road East, #02-01,02/06 Techoen S8
Client : Eclipse Soils Job No: 102289
Project Name: FWD Eclipse Soils - Abercrombie Road File Name: Westbound
Road Name: Limestone Pad Survey Date: 18/08/2021
Section / Lane: Westbound Tested By: CK /LM
Surface Type: Limestone Testing Interval: 2m
Certificate Number: N/A Certificate Date: NIA
Prepared By: Ck Approved Signatory: Tony Mansour Segment Length 20m
Normalised to Target Load,
DYNATESTFWD | TESTRESULTS TO WA:326.2 (kPa)
566
Localiol] of | Pavement Time of FWD d Deflectigns {micron) )
test point | Temp'tr test Stress Deflection | Curvature
(km) deg °C (kPa) 600 | 750 | 900 | 1500 (mm) (mm)
Sample Number: |N/a
0.001 25.0 14:28 570 910 | 338 | 104 45 1 26 21 21 22 0.904 0.568
0.003 250 14:29 571 887 [ 333 ]| 104 47 32 27 23 21 20 0.880 0.550
0.001 250 14:31 571 893 | 309 | 104 56 44 37 28 23 17 0.885 0.578
0.003 250 14:32 570 865 | 305 | 104 57 45 38 28 24 18 0.859 0.556
0.00%5 250 14:33 567 845 | 300 | 100 | 56 42 40 27 25 16 0.843 0.544
0.007 250 14:34 571 8§30 | 300 | 102 56 42 40 27 26 16 0.823 0.525
0.009 250 14:34 568 807 [ 311 ] 112 59 42 37 24 21 15 0.804 0.494
0.011 250 14:35 572 771 [ 307 | 114 [ 60 43 37 25 22 16 0.763 0.459
0.011 250 14:36 571 698 | 294 | 109 | 63 44 33 24 19 16 0.691 0.400
0.013 250 14:37 569 681 | 282 | 108 | 63 44 34 24 20 15 0.678 0.397
0.015 250 14:38 570 570 | 233 | 117 70 44 32 20 19 13 0.566 0.334
0.017 250 14:39 575 555 [ 232 | 117 72 46 33 21 20 14 0.546 0.318
Mean Segment Value 570 776 | 295 | 108 59 42 35 24 22 16 0.770 0.477
SDEV 2 123 33 6 8 5 5 3 2 2 0.12 0.09
COVR, % 0 16 1 5 13 12 13 1 1 15 16.0 19.5
STATS WA
Perth Laboratory
WW SSALSAAEraRR COM by
Client : Eclipse Soils Job No: 102289
Project Name: FWD Eclipse Soils - Abercrombie Road File Name: Eastbound
Road MName: Limestone Pad Survey Date: 18/08/2021
Section / Lane: Eastbound Tested By: CKJ/LM
Surface Type: Limestone Testing Interval: 2m
Certificate Number: N/A Certificate Date: N/A
Prepared By: CK roved Signatory: Tony Mansour ment Length 20m
Normalised to Target Load,
DYNATESTFWD ( A:326.2 (kPa)
566
Location of | Pavement| . .| FWD Geophone n {mm) and Deflections (micron) .
test point | Temp'tr test Stress Deflection | Curvature
(km) deg ‘C (kPa) [ o [ 200 [ 300 | 400 | 500 | 600 | 750 [ 900 [ 1500 (mm) (mm)
Sample Number:  |N/a
0.002 245 14:43 567 768 [ 327 | 130 | 64 46 40 £ 27 17 0.767 0.440
0.004 245 14-44 572 744 1 319 [ 129 | 65 47 41 3 27 18 0.736 0.420
0.006 245 14:45 568 865 | 333 | 117 | 59 44 40 28 26 17 0.862 0.530
0.008 245 14-46 574 839 [ 324 | 117 | 60 45 42 28 26 17 0.827 0.508
0.010 245 14-47 569 708 | 336 | 132 | 69 48 43 27 25 16 0.704 0.370
0.012 245 14-47 565 692 | 322 [ 131 68 48 42 28 24 16 0.693 0.371
0.014 245 14-54 565 674 | 268 | 129 | 77 60 48 34 30 19 0.675 0.406
0.016 245 145543 571 661 | 265 | 130 [ 80 62 49 35 30 20 0.656 0.393
Mean Segment Value 569 744 | 312 | 127 | 68 50 43 30 27 17 0.740 0.430
SDEV 3 76 28 6 7 7 3 3 2 1 0.07 0.06
COVR, % 1 10 9 5 11 14 8 10 8 7 10.0 14.0
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STATS WA
Perth Laboratory
Client : Eclipse Soils Job No: 102289
Project Name: FWD Eclipse Soils - Abercrombie Road File Name: Eastbound
Road Name: Limestone Pad Survey Date: 18/08/2021
Section / Lane: Eastbound Tested By: CK /LM
Surface Type: Limestone Testing Interval: 2m
Certificate Number: N/A Certificate Date: N/A
Prepared By: CK tory: Tony Mansour S ent Length 20m
Normalised to Target Load,
DYNATESTFWD ( :326.2 (kPa)
700
Locati0|.1 of | Pavement Time of FWD {(mm) and Deflections (micron) )
test point | Temp'tr test Stress Deflection | Curvature
(km) deg °C (kPa) | o ] 200 [ 300 [ 400 [ 500 | 600 | 750 | 900 [ 1500 (mm) (mm)
Sample Number: |Nfa
0.002 248 12:21 711 1176 ] 314 [ 103 | 56 39 37 33 31 21 1.157 0.849
0.004 24 8 12:22 714 1157 | 318 | 108 | 58 41 39 34 32 21 1.134 0.822
0.006 248 12:24 709 [1002] 376 | 129 | 67 47 40 33 29 20 0.990 0.618
0.008 248 12:25 718 966 | 372 | 134 | 70 49 43 34 30 20 0.941 0.578
0.010 248 12:26 710 874 1 410 | 145 [ 77 53 42 30 28 20 0.861 0.457
0.012 248 12:27 719 865 | 401 | 148 | 79 55 43 32 29 20 0.842 0.452
0.014 248 12:29 712 797 | 312 | 122 | 68 47 37 28 28 20 0.783 0.477
0.016 248 13:29 711 786 ] 311 | 126 | 71 49 39 30 28 20 0.773 0.467
|Mean Segment Value 713 953 | 352 | 127 | 68 48 40 32 29 20 0.935 0.590
SDEV 4 151 43 16 8 5 2 2 2 0 0.15 0.16
COVR, % 1 16 12 13 12 11 5] 6 5 2 15.9 277
STATS WA
Perth Laboratory
Client: Eclipse Soils Job No: 102289
Project Name: FWD Eclipse Soils - Abercrombie Road File Name: Westbound
Road Name: Limestone Pad Survey Date: 18/08/2021
Section / Lane: Westbound Tested By: CK /LM
Surface Type: Limestone Testing Interval: 2m
Certificate Number: N/A Certificate Date: MN/A
Prepared By: CK Approved Signatory: Tony Mansour  Segment Length 20m
Normalised to Target Load,
DYNATESTFWD (E044) TESTRESULTS TO WA:326.2 (kPa)
700
Location of | Pavement | _, FWD :
test point | Temp'tr T'?;;Df Stress s (micron) Deflection | Curvature
(km) deg°C (kPa) | 900 [ 1500 (mm) (mm)
Sample Number: N/a
0.001 225 12:03 714 873 | 358 | 153 79 55 49 34 Kl 19 0.856 0.505
0.003 22.5 12:06 706 854 | 353 | 150 | 79 55 47 35 32 20 0.846 0.496
0.003 225 12:06 710 [ 1007 ] 381 | 100 [ 35 33 30 29 25 23 0.993 0618
0.003 225 12:07 711 989 | 373 99 35 33 Kl 30 26 23 0.974 0.607
0.003 225 12:08 709 981 | 367 | 105 41 35 33 30 28 24 0.968 0.606
0.005 225 12:09 710 968 | 359 | 103 41 34 30 30 27 24 0.954 0.600
0.007 225 12:10 705 938 | 295 48 26 33 33 28 29 22 0.931 0.638
0.007 225 12:11 721 932 | 300 | 52 Kl 36 35 33 N 22 0.905 0613
0.009 225 12:13 718 [ 1102 [ 334 86 52 44 40 33 £ 21 1.074 0.749
0.011 225 12:14 706 | 1068 | 319 88 55 45 41 34 EX 21 1.059 0.743
0.013 225 12:15 709 841 | 293 | 107 | 67 49 43 N 30 22 0.830 0.541
0.015 22.5 12:16 716 834 | 295 | 110 | 69 51 44 32 30 22 0.816 0.527
0.017 225 1217 715 707 [ 296 | 135 73 47 34 27 24 18 0.692 0.403
|Mean Segment Value 712 930 | 333 | 103 52 42 38 =)l 29 22 0.915 0.588
SDEV 5 107 34 32 19 9 7 2 3 2 0.11 0.10
COVR, % 1 12 10 3 36 21 18 8 9 8 11.6 16.3
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Back-Analysis model constraints
EFROMD3 SUMMARY RESULTS - Extract of 1_ercrombieRd_Westbond.RXL Layer 1 2 3 4 5
Material GR SG 5G SG 5G
Thickness (mm) 150 250 250 250 0
Emin (Mpa) 50 20 20 20 20
Emax (Mpa) 2000 1000 1000 1000 1000
EviEh 2 2 2 2 2
Poisson Ratio 0.35 0.45 0.45 0.45 0.45
Multiple-Test Results
el | G| Lems LI LI-yzLs Measured FWD Deflection {micron) Calculated FWD Deflection (micron) Calculated Layer Moduli (MPa) Error
at 566kPa at 566kPa
(m) | (kPa) | (mm) | (mm) Do | D200 | D300 | D4oo | Dsoo | D600 | D750 | D900 | D15o0| Do | D200 | D300 | D4oo | Dsoo | Deoo | D7s0 | D9oo | D1son | Ed E2 E3 E4 E5 (%)
1001-001 1 570 0.904 0.568 910 338 104 46 3 26 21 21 22 982 278 109 52 32 26 23 21 13 148 122 999 1000 614 15.3
1001-002 1 571 0.880 0.550 887 333 104 47 32 27 23 21 20 957 275 110 33 34 27 24 22 14 154 125 998 1000 590 13.1
1001-003 3 571 0.885 0.578 893 309 104 56 44 a7 28 23 17 969 248 106 62 44 35 28 24 16 123 195 383 976 530 9.2
1001-004 3 570 0.859 0.556 865 305 104 a7 45 38 28 24 18 911 259 112 63 43 35 29 25 16 150 160 A66 998 507 8.3
1001-005 5 567 0.843 0.544 845 300 100 56 42 40 27 25 16 896 245 106 61 42 34 29 25 16 144 176 A95 986 509 8.9
1001-006 7 571 0.823 0.525 830 300 102 56 42 40 27 26 16 881 243 106 61 43 35 29 25 16 149 179 496 983 511 8.9
1001-007 9 568 0.804 0.454 807 311 112 59 42 a7 24 21 15 860 255 114 64 42 33 26 22 14 162 171 339 973 567 8.7
1001-008 11 572 0.763 0.459 771 307 114 60 43 a7 25 22 16 829 254 116 65 43 33 26 23 15 177 168 350 997 356 8.6
1001-009 11 571 0.691 0.400 £98 294 109 63 44 33 24 19 16 730 251 119 65 42 31 24 21 13 238 158 357 825 602 9.6
1001-010 13 569 0.678 0.397 681 282 108 63 44 34 24 20 15 705 245 118 66 43 32 25 21 13 248 163 394 651 587 7.5
1001-011 15 570 0.566 0.334 570 233 117 70 44 32 20 19 13 590 224 118 69 45 32 22 18 12 317 212 222 951 680 5.9
1001-012 17 575 0.546 0.318 555 232 117 72 46 33 21 20 14 565 228 122 71 46 33 23 19 13 384 192 248 1000 637 4.7
1001-001 2 567 0.767 0.440 768 327 130 64 46 40 =] 27 17 810 282 131 70 46 36 31 28 17 229 121 925 520 475 6.6
1001-002 4 572 0.736 0.420 744 319 129 65 47 41 M 27 18 782 277 130 70 47 37 32 28 18 243 125 945 539 465 6.3
1001-003 3] 568 0.862 0.530 865 333 117 59 44 40 28 26 17 926 272 118 64 44 35 29 26 17 153 146 481 980 491 8.6
1001-004 8 574 0.827 0.508 839 324 117 60 45 42 28 26 17 888 265 118 66 45 36 30 26 17 162 157 430 993 491 8.7
1001-005 10 569 0.704 0.370 708 336 132 69 48 43 27 25 16 746 275 136 76 43 36 28 25 16 258 142 304 922 504 8.8
1001-006 12 565 0.693 0.371 692 322 131 68 48 42 28 24 16 735 271 134 75 43 36 28 25 16 260 144 307 982 498 8.2
1001-007 14 565 0.675 0.406 674 268 129 77 60 48 34 30 19 693 247 131 83 58 45 35 30 19 234 208 232 1000 423 4.4
1001-008 16 571 0.656 0.393 661 265 130 80 62 49 35 30 20 681 247 132 84 60 47 36 30 19 249 204 286 512 430 3.9
Average| 209 163 483 889 534
Standard deviation| 68 29 262 178 69
95th percentile| 148 125 246 537 462
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Eclipse Soils
Back-Analysis model constraints
EFROMD3 SUMMARY RESULTS - Extract of 1_ercrombieRd_Westbond_700kPa.RXL Layer 1 2 3 4 5
Material GR 56 SG 5G 56
Thickness {mm) 150 250 250 250 1]
Emin (Mpa) 50 20 20 20 20
Emax (Mpa) 2000 1000 1000 1000 1000
EviEh 2 2 2 2 2
Poisson Ratio 0.35 0.45 0.45 0.45 0.45
Multiple-Test Results
il || (i | e o ERZLD Measured FWD Deflection (micron) Calculated FWD Deflection (micron) Calculated Layer Moduli (MPa) Error
at 566kPa|at 566kPa
(m) | (kPa) (mm) (mm) D0 D200 | D300 | D400 | D500 | D600 | D750 | D900 | D1500 | DO D200 | D300 | D400 | D500 | D600 | D750 | D900 | D1500 E1 E2 E3 E4 E5 (%)
1001-001 1 714 0.692 0.408 873 368 153 79 55 49 34 31 19 916 315 153 85 56 43 35 30 20 241 154 400 871 521 6.6
1001-002 3 706 0.684 0.401 854 353 150 79 55 47 35 32 20 889 318 154 85 56 43 35 31 20 258 147 432 982 501 5.5
1001-003 3 710 0.803 0.500 1007 381 100 35 33 30 29 25 23 1134 254 94 51 36 30 25 22 14 122 212 1000 1000 734 24.8
1001-004 3 711 0.788 0.491 989 373 99 35 33 £l 30 26 23 1110 252 94 52 37 30 26 23 14 125 215 1000 1000 724 24.6
1001-005 3 709 0.783 0.490 981 a7 105 41 35 33 30 28 24 1093 269 104 36 39 33 28 25 16 137 187 1000 1000 658 20.5
1001-006 3 710 0.772 0.485 968 359 103 41 34 30 30 27 24 1074 265 102 55 38 31 27 24 15 140 190 1000 1000 684 20.3
1001-007 7 705 0.753 0.516 938 295 48 26 33 33 28 29 22 1092 160 54 41 33 28 22 19 11 93 990 902 1000 903 33.2
1001-008 7 721 0.732 0.496 932 300 52 3 36 35 33 31 22 1075 164 60 46 39 33 27 23 14 97 1000 1000 1000 741 29.2
1001-009 9 718 0.869 0.605 1102 334 86 52 44 40 33 31 21 1210 250 95 59 46 39 33 29 18 106 262 1000 1000 571 11.5
1001-010 11 706 0.856 0.601 1068 319 88 55 46 41 34 31 21 1124 248 98 60 A6 40 34 30 19 117 245 1000 1000 547 9.6
1001-011 13 709 0.671 0.437 841 293 107 67 49 43 k3l 30 22 889 251 114 69 50 41 34 30 19 184 224 614 999 541 7.8
1001-12 15 716 0.659 0.426 834 295 110 69 51 44 32 30 22 883 251 116 70 51 42 35 30 19 187 232 568 995 539 7.6
1001013 17 715 0.560 0.326 707 296 135 73 47 34 27 24 18 725 280 138 75 47 35 28 25 16 373 159 509 999 637 5.1
1001-001 2 711 0.936 0.686 1176 314 103 56 39 a7 33 31 21 1229 284 108 61 44 37 32 29 18 115 189 1000 1000 571 8.1
1001-002 4 714 0.917 0.665 1157 318 108 58 41 39 34 32 21 1200 290 113 63 46 39 33 30 19 123 180 1000 1000 552 7.0
1001-003 3] 709 0.800 0.500 1002 376 129 67 47 40 33 29 20 1058 315 135 71 47 38 33 30 19 178 140 852 972 539 6.4
1001-004 8 718 0.761 0.468 966 372 134 70 49 43 34 30 20 1015 318 139 74 49 40 34 31 20 197 142 795 991 523 6.2
1001-005 10 710 0.696 0.369 874 410 145 7 a3 42 30 28 20 929 330 156 83 33 40 32 28 19 251 139 412 1000 248 8.7
1001-006 12 719 0.681 0.365 865 401 148 79 55 43 32 29 20 909 328 156 84 54 41 33 29 19 265 141 435 999 538 7.8
1001-007 14 712 0.633 0.386 797 312 122 68 47 a7 28 28 20 824 282 130 70 46 36 31 28 13 271 157 768 993 581 6.1
1001-008 16 711 0.625 0.378 786 311 126 71 49 39 30 28 20 815 281 134 74 43 39 32 28 18 268 171 510 1000 571 5.5
Average| 183 261 771 991 606
Standard deviation] 76 247 244 28 101
95th percentile] 106 141 432 982 523
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