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St Paul, Minnesota 55117-2004

I N T E RT E C 612-776-7522 Fax 776-7201

Engineers and Scientists Serving
the Built and Natural Environments

June 10, 1993

Mr. Curt Eastlund
Minnesota DOT

Materials and Research Div
1400 Gervais Avenue
Maplewood, MN 55109

Dear Mr. Eastlund:

Enclosed is a copy of the drilling and sampling data sheets that were completed on the
SPS-9 project. The project is located on Highway 169 southbound, approximately 4 miles
south of Belle Plaine, Minnesota. The materials sampling and testing was conducted
June 1-3, 1993. The sampling and testing was performed using Mn/DOT equipment and
personnel.

As indicated previously, the laboratory testing, with the exception of the resilient
modulus test, is to be performed or paid for by Mn/DOT.

The resilient modulus testing will be performed by a laboratory under contract by
FHWA/LTPP. 1t is anticipated that this contract will not be inplace until the fall of
1993, or early 1994. The ten 3-inch thin wall samples should be stored in a vertical
condition and in a controlled environment. After the contract is in place we will provide
instructions for how and where to ship the samples for testing.

I am also including three publications that were submitted to us from FHWA/LTPP:

> guidelines for nomination and evaluation of candidate projects for
experiment SPS-9
> Specific pavement studies, experimental design and research plan for

experiment SPS-9
> materials sampling and testing plan for SPS-9.

All three publications are dated February 1993. These guidelines may be updated at a
later date.

In the materials sampling and testing plan guide, Tables 1 and 2 indicate the tests
required to be run on the subgrade and granular base soils.
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PRE-CONSTRUCTION SAMPLING AND TESTING

SPS-9
BELLE PLAINE, MN
US169 SOUTHBOUND
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@  SHOULDER PROBE 20' BELOW TOP OF SHOULDER

TEST PIT TO OBTAIN NIICLEAR DENSITY AND BULK SAMPLES.

sPS903



ST
o2
B..E-CONSTRUCTION SAMPLING AND TESTING

SPS-9
BELLE PLAINE, MN
US169 SOUTHBOUND
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PRE-CONSTRUCTION SAMPLING AND TESTING

SPS-9
BELLE PLAINE, MN
US169 SOUTHBOUND
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PRE-CONSTRUCTION SAMPLING AND TESTING

SPS-9
BELLE PLAINE, MN
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PRE-CONSTRUCTION SAMPLING AND TESTING
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PRE-CONSTRUCTION SAMPLING AND TESTING
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PRE-CONSTRUCTION SAMPLING AND TESTING
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PRE-CONSTRUCTION SAMPLING AND TESTING
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Table 11 - Samples to be Used for Laboratory Materials Testing

LTPP LTPP | Minimum No. of Sampling Location Test Conducted by:
! Material Type and Properties Designation| Protocol | Tests per Layer Agency FHWA
SUBGRADE (when embankment > 1.2 m [4 R))
No Testing
SUBGRADE
Sieve Analysis $501 P51 6 B1-B6 v
Hydrometer to 0.001 mm §s02 P42 6 B1-B6 v/
Atterberg Limits §503 P43 6 B1-B6 v
Classification S$S04 P52 6 B1-B6 v/
(visual-manual only on thin-wall tubes) 18 Al-Al8 / v
Moisture-Deansity Relations SS05 P55 6 B1-B6 /
Resilient Modulus §s07 P46 6 A2, AS, A9, All, Al4, A17 7/
(if thin-wall tube is not available) 6 B1-B6 /
Unit Weight (if thin-wall tube is not §S08 P56 6 Al, A4, A8, A10, A13, AI6 v/
! available, test is not conducted)
i Natural Moisture Content S$S09 P49 6 B1-B6 v/
i Unconfined Comp. Strength (if thin-wall §S10 P54 6 Al, A4, A8, A0, Al13, Al6 7/
; tube is not available, test is not
conducted)
| Permeability SS1t P57 3 A3, A7, A18 7/
¢ Permeability UG09 P48 6 B1-B6 v/
| EMBANKMENT < 1.2 m (4 i) Thick
! Sieve Analysis $s01 P51 6 B7-B12 v/
| Hydrometer to 0.001 mm $502 P42 6 B7-B12 v
Atterberg Limits $S03 P43 6 B7-B12 v/
Classification S804 P52 6 B7-B12 /
Moisture-Density Relations ' §S05 P55 6 B7-B12 v/
Resilient Modulus §507 P46 6 B7-B12 v/
Natural Moisture Content §509 P49 6 B7-B12 v/
Permeability UGo9 P48 6 B7-B12 7/
AR N R
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Table 11 - Samples to be Used for Laboratory Materials Testing

LTPP

LTPP | Minimum No. of Sampling Location Test Conducted by:
Material Type and Properties Designation | Protocol | Tests per Layer Agency FHWA
EMBANKMENT 2 1.2 m (4 f) Thick
Sieve Analysis $501 P51 6 B1-B6 4
Hydrometer to 0.001 mm S$S02 P42 6 B1-B6 4
Atterberg Limits SS03 P43 6 B1-B6 4
Classification S804 P52 6 B1-B6 v
(visual-manual only on thin wall tube) 18 Al-Al8 v/ v/
Moisture-Density Relations Ss05 P55 6 B1-B6 4
Resilient Modulus Sso7 P46 6 A2, A5, A9, All, Al4, A17 v
(if thin-wall tube is not available) 6 B1-B6 v
Unit Weight (if thin-wall tube is not §508 P56 6 Al, A4, A8, A10, Al3, Al16 4
available, test is not conducted)
Natural Moisture Content S$S09 P49 6 B1-B6 7
Unconfined Comp. Strength (if thin-wall ss10 P54 6 Al, A4, A8, A10, Al3, A16 4
tube is not available, test is not
conducted) -~
Permeability SSit P57 A3, A7, AlI8 v/
Permeability UG09 P48 B1-B6 Ve
UNBCUND GRANULAR BASE
Particle Sizo Analysis UGo1 P41 3 B13-B15 4
Sieve Analysis (washed) UuGo2 P41 3 B13-B15 Ve
Atterberg Limits UGo4 P43 3 B13-B15 /s
Moisture-Density Relations UGO05 P44 3 B13-B1S v/
Resilient Modulus uGo?7 P46 3 B13-B15 v
Classification uGos P47 3 B13-B15 7/
Permeability uGo9 P48 3 B13-B1S v/
Natural Moisture Content UG10 P49 3 B13-B1S v/
PERMEABLE TREATED ASPHALT BASE
Asphalt Content (Extraction) ACH4 P04 3 B16-B18 from paver /
Extracted Aggregato:
Gradation of Aggregate AGO4 P14 3 B16-B18 from paver /

$661 ‘Arenue[ pestaayyseanrepmo) 8umss], pus 3urdwvg steussy [-SdS
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Table 11 - Samples to be Used for Laboratory Materials Testing

LTPP LTPP | Minimum No. of Sampling Location Test Conducted by:
Material Type and Properties Designation | Protocol | Tests per Layer Agency FHWA

ASPHALT TREATED BASE

Core Examination/Thickness ACO1 PO1 34 C1-C10, C21-C34, C47-C56 4 4

Bulk Specific Gravity AC02 P02 34 CI-C10, C21-C34, C47-C56 v/ v/

Maximmm Specific Gravity ACO03 P03 3 »  BI19-B21 from paver 4

Asphalt Content (Extraction) ACO4 PO4 3 B19-B21 from paver 4

Moisture Susceptibility ACOS5 P05 3 B19-B21 from paver v/

Resilient Modulus ACO7 Po7 9 Cs5-C7, C25-C27, C51-C53 v/

Tensile Strength ACO7 PO7 12 C5-C8, C25-C28, C51-C54 7/
Extracted Aggregate:

Specific Gravity;

Coarse Aggregate AGO1 P11 3 B19-B21 from paver v/
Fine Aggregats AGO02 P12 3 B19-B21 from paver 7

Gradation of Aggregate AGO4 P14 3 B19-B21 from paver 4

NAA Test for Fine Aggregate AGO5 P14A 3 B19-B21 from paver 7

Particle Shape
Asphalt Cement:

Atbson Recovery AEO1 P21 3 B19-B21 from paver 7/

Peaetration at 25°C, 46°C (77°F, 115°F) AE02 P22 3 B19-B21 from paver 4

Specific Gravity 16°C (60°F) AEO03 P23 3 B19-B21 from paver v/

Viscosity at 25°C (77°F) AE04 P24 3 B19-B21 from paver v/

Viacosity at 60°C, 135°C (140°F, 275°F) AEO0S P25 3 B19-B21 from paver /
Aspbalt Cement: (From Tanker or Plant)

Penetration at 25°C, 46°C (77°F, 115°F) AEQ02 P22 3 B22-B24 from plant e

Specific Gravity 16°C (60°F) AEO03 P23 3 B22-B24 from plant v

Viscosity at 25°C (77°F) AE04 P24 3 B22-B24 from plant v/

Viscosity at 60°C, 135°C (140°F, 275°F) AEOS P2s 3 B22-B24 from plant v/

$661 ‘Arenusf postaoy/ssunspmy 8unso] pue Sundwres sppUNER [-SdS
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Table 11 - Samples to be Used for Laboratory Materials Testing

LTPP LTPP | Minimum No. of Sampling Location Test Conducted by:
Material Type and Properties Designation| Protocol | Tests per Layer Agency FHWA
ASPHALTIC CONCRETE SURFACE AND
BINDER
Core Examination/Thickness AcCo1 POt 60 C1-C60 v/ v/
Bulk Specific Gravity AC02 PO2 60 C1-C60 v 7/
Maximum Specific Gravity AC03 P03 3 ' B25-B27 from paver v/
Asphalt Content (Extraction) ACO4 P04 3 B25-B27 from paver v/
Moisture Susceptibility ACOS P05 3 B25-B27 from paver v
Creep Compliance ACO06 PO6 3 C3, C23, C47 v
Resilient Modulus ACO7 Po7 18 C5-C7, C15-C18, C25-C28, 4
C35-C37, C41-C43, C51-C54
Teasile Strength AC07 PO7 24 C5-C8, C15C18, C25-C28, /
C35-C38, C41-C44, C51-C54
Extracted Aggregate:
i Specific Gravity:
i Coarse Aggregate AGO1 P11 3 B25-B27 from paver 7
b Fino Aggregate AGO02 P12 3 B25-B27 from paver v
Grudation of Aggregate AGO4 P14 3 B25-B27 from paver v
NAA Test for Fine Aggregate AGOS P14A 3 B25-B27 from paver v/
Particle Shape
Asphalt Cement:
Abson Recovery AEO1 P21 3 B25-B27 from paver v/
Penetration at 25°C, 46°C (77°F, 115°F) AE02 P22 3 B25-B27 from paver v/
Specific Gravity 16°C (60°F) AEQ P23 3 B25-B27 from paver v/
Viscosity at 25°C (77°F) AE04 P24 3 B25-B27 from paver v
Viscosity at 60°C, 135°C (140°F, 275°F) AEO5 P25 3 B25-B27 from paver v/
Asphalt Cement: (From Tanker)
Penetration at 25°C, 46°C (77°F, 115°F) AEQ2 P22 3 B28-B30 from plant v/
Specific Gravity 16°C (60°F) AEO03 P23 3 B28-B30 from plant /
Viscosity at 25°C (77°F) AEO4 P24 3 B28-B30 from plant '
Viscosity at 60°C, 135°C (140°F, 275°F) AEO05 P25 3 B28-B30 from plant 4

$661 *Arenusf pastady/saumaping 3unsa ], puv Jurjdures speumey 1-SdS
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Table 3
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Vah
S SPS-9 LABORATORY TESTING PLANS - ASPHALT MIXES FOR OVERLAY AND NEW/CONSTRUCTION
aterial Type and Properties SHRP Test SHRP Number Samples
. Protocol of Tests

NEW ASPHALT CONCRETE —

Core Examination/Thickness AQCD1 131 21 ci-C21
Bulk Specific Gravity ACD2 PO2 2 a2
Maximum Specific Gravity —— ACH Pa3 3 BVi1-BV3
Asphalt Content (Extraction) ——— ACD4 Po4 3 BVi1-BV3
Moisture Susceptibility — ACDS POS 3 BV1-BV3
Creep Compliance — ACO6 P06 3 BV1-BV3
Resilient Modulus ACO7 PO7 3 ci-cp
Teasile Strength AQO7 PO7 (FROM Mr)
AGGREGATES (Extracted from NEW Asphalt Concrete): —
Bulk Spedific Gravity: —
Coarse Aggregate — AGO1 P11 3 BVi-BV3
Fine Aggregate — AGQO2 P12 3 BV1-BV3
Type and Classification — AGO3 P13 3 BVi.BV3
Gradation of Aggregate — AGO4 P14 3 -BV1-BV3
NAA Test for Fine 7
Aggregate Particle Shape -————) AGOS Pl4A 3 BVi1-BV3
(3 Coarse Aggregate Particle Shape AGO06 P14B 3 BV1-BV3
ASPHALT CEMENT (Recovered from NEW Asphalt Concrete):—
Penetration at 50° F, 7T°F, 90°F  — AEQ2 P2 3 BV1-BV3
Specific Gravity (60°F)  ~— AE03 P3 3 BV1-BV3
Viscosity at 7°F — AED4 P24 3 BV1-BV3
Viscosity at 140°F, 275°F  — AEQS P25 3 BV1-BV3




