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CTLITHOMPSON

March 12, 2019

Albert Frei and Sons, Inc.
PO Box 700
Henderson, Colorado 80640

Afttention: Mr. Joe Frei

Subject: Physical Properties Testing (ASTM)
Riprap and Boulders, Pit 6
Project No. CT16542.000-400

Dear Mr. Frei:

This report presents results of physical properties testing performed on material
delivered to our laboratory on January 3, 2019. Representative samples delivered were
identified as Riprap and Boulders from Pit 6 and sampled on January 2, 2019. Testing
was performed to determine the materials compliance with ASTM specifications. The
following testing was performed in general conformance with the applicable standards.

1) Specific Gravity & Absorption — ASTM C 127

2) Sodium Sulfate Soundness — ASTM D 5240

3) Magnesium Sulfate Soundness — ASTM D 5240
4) Los Angeles Abrasion — ASTM C 131

5) Los Angeles Abrasion — ASTM C 535

6) Compressive Strength -~ ASTM C 170

7) Freeze-Thaw Testing — ASTM D 5312

A summary of the aggregate test results is attached, followed by the complete
test results. If you have any questions regarding this report, please call.

Respectfully submitted,
CTL | THOMPSON MATERIALS ENGINEERS, INC. §

Manager
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Aggregate Qualification Summary - ASTM Specifications (ASTM C 33)
Albert Frel and Sons, Inc. - Pit 6, Riprap and Boulders

Project No. CT16542.000-400

Report Date: March 11, 2019

Specific Gravity (ASTM C 127) 2.98 -
Absorption (ASTM C 127) 0.1% -
Sodium Suifate Soundness (ASTM D 5240) 0% Average Loss 12% Max
Magnesium Sulfate Soundness (ASTM D 5240) 0% Average Loss 18% Max
Los Angeles Abrasion (ASTM C 131) 28% 50% Max
Los Angeles Abrasion (ASTM C 535) 22% 50% Max
Compressive Strength psi (perpendicular to rift) 29,740 Average of 5
Compressive Strength psi (parallel o rift) 27,660 Average of 5
Freeze-Thaw Testing (ASTM D 5312) 0% Average of 5




ATTACHMENT A

LABORATORY TEST RESULTS

ALBERT FRE! AND SONS, ING.
PHYSICAL PROPERTIES TESTING (ASTM)
CTL | TPROJECT NO. CT16542.000-400




PHYSICAL PROPERTIES OF AGGREGATES

Albert Frei and Sons, Inc.
Pit 6
Riprap and Boulders

Company Name:
Material Source:
Material Type:

Project No, CT16542.000-400
Report Date: March 11, 2019

Specific Gravity and Absorption of Coarse Aggregate
{ASTM C 127)

OvenDry [ SSDin | Submerged | ~ Bulk |Bulk (§SD)|Absorption

Weight {ibs) | - Air * | Weight (lbs) | Volume | Spegific - (%)

. |weight(bs) | .| Gravity |
89.7 89.8 | 50.7 30.1 2.98 0.1

Soundness of Riprap by Use of Sodium Sulfate
{ASTM D 5240)

Sampletp | Welght -1 Weight | Percent.
- | Before{g) | After{(g) | -Loss
1 3567.4 3116.0 0.1
2 28909 3562.1 0.1
3 3020.2 3378.0 0.1
4 3062.8 3525.9 0.1
5 2986.1 3549.9 0.0
Total Weighted Loss: 0%

Soundness of Riprap by Use of Magnesium Sulfate
(ASTM D 5240)

Sample ip | Weight 1 - Weight | Percent
L - Before (g) .| - After (g) "'Loss
1 3545.4 3540.8 0.1
2 3494.3 3493.3 0.0
3 3344.6 3342.9 0.1
4 3687.7 3685.8 0.1
5 3195.7 3193.9 0.1
Total Weighted Loss: 0%

Resistance to Degradation of Small-Size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine

{ASTM C131)

~ “Initial - :|" _Final | ‘Percent

_Weight |- Weight " | - Loss.
4990.4 3505.7 28

Resistance to Degradation of Large-Size Coarse Aggregate
by Abrasion and Impact in the Los Angeles Machine
(ASTM C 535)

[ - mitial: | Final | Percent
Grading | . Weight | -Weight | Less
[ 1 10,052.3 7850.2 22

Fig. A-1




TEST REPORT FOR COMPRESSIVE STRENGTH OF STONE
Tested in general accordance with ASTM C 170

Sample ID: Riprap and
Client: Albert Frei and Sons, Inc. Boulders

Project: 2019 Qualification Testing Pit Name: 6
Project No. CT16542.000-400

TEST INFORMATION: Cores were tested in an oven-dry condition.

COMPRESSIVE STRENGTH RESULTS

Sample ID: Riprap
Perpendicular to the rift

1 2.97 2.97 6.93 1 218,500 31,530
2 2.97 2.97 6.93 1 206,700 29,830
3 2.97 2.97 6.93 1 203,000 29,290
4 2.97 2.97 6.93 1 200,700 28,960
5 2.97 2.97 6.93 1 201,600 29,090

Average, (psi): 29,740

Sample ID: Riprap
Parallel to the rift

Average, (psi):

6 2.97 2.97 6.93 1 201,300 29,050
7 2.97 2.97 6.93 1 201,700 29,110
8 2.97 2.97 6.93 1 205,900 29,710
9 2.97 2.97 6.93 1 200,400 28,920
10 2.97 2.97 6.93 1 149,100 21,520

27,660

Fig. A-2




Evaluation of Durability of Rock for Erosion Control
ASTM D 5312

Client: Albert Frei and Sons, Inc.
Project: 2019 Qualification Testing
Project No. CT16542.000-400

Sample ID: Riprap and Boulders
Pit Name: 6

TEST INFORMATION

30 manual cycles in our laboratory freezer and thawing tank.

FREEZE-THAW TEST RESULTS

Sample [D: Riprap

1 3267.0 3264.8 0.1%
2 2972.1 2968.7 0.1%
3 3396.8 3394.7 0.1%
4 3258.7 3257.7 0.0%
5 3325.8 3324.4 0.0%

Average: 0.0%

Fig. A-3




