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Materials Sampling, Field Testing,
and Laboratory Testing Plan
SPS-1 Experimental Project on I-15 in Montana

This document presents materials sampling and testing plans for the experimental Long-Term
Pavement Performance (LTPP) SPS-1 project on I-15 in Cascade County, Montana. The
experimental test sections will be constructed in the northbound direction.

Background

The LTPP SPS-1 experiment entitled, "Strategic Study of Structural Factor for Flexible
Pavements," consists of the construction of 12 test sections with asphalt concrete (AC) surface
layers and base layers of varying thickness and material types.

Materials sampling, field tests, and laboratory test procedures developed by the Strategic
Highway Research Program (SHRP) must be followed for the experimental test sections
constructed on this project.

SPS-1 Sampling and Testing

This document presents the details of materials sampling, field testing, and laboratory testing
for the SPS-1 experimental test sections to be constructed and monitored. Material sampling
and testing on this project includes the following measurements, tests, and samples from the
various pavement layers:

Existing Embankment

. Bulk and moisture sampling of the existing embankment
. Nuclear moisture and density tests on the existing embankment
. Auger probes through the shoulder to a depth of 20 ft below the existing embankment

Prepared Subgrade (Borrow)

. Bulk and moisture sampling of the prepared subgrade surface

J Nuclear moisture and density tests on the prepared subgrade surface

. Base line elevation surveys on the surface of the prepared subgrade to use as a refer-
ence in determining layer thickness

. Falling Weight Deflectometer (FWD) measurements (to be performed by the Western

Regional Coordination Office Contractor (WRCOCQC))

Dense-Graded Aggregate Base

. Bulk and moisture sampling of the Dense-Graded Aggregate Base (DGAB)
. Nuclear moisture and density tests on the prepared DGAB surface




. Elevation measurements on the prepared DGAB surface
. FWD measurements on the prepared DGAB (to be performed by the WRCOC)

Permeable Asphalt-Treated Base

. Bulk sampling of the Permeable Asphalt-Treated Base (PATB) matenal
. Elevation measurements on the prepared PATB surface

Asphalt-Treated Base

. Bulk sampling of the Asphalt-Treated Base (ATB) materal

. Bulk sampling of the asphalt cement used 1n the ATB

L Nuclear density tests on compacted ATB

. FWD deflection measurements on the compacted ATB (to be performed by the
WRCOC)

. Coring of the ATB for laboratory testing

. Elevation measurements on the prepared ATB surtface

Asphalt Concrete Surface

. Bulk sampling of the Asphalt Concrete (AC) mixture

. Bulk sampling of the Asphalt Cement used 1n the AC mixture

. Nuclear density tests on compacted AC

. Elevation measurements on the prepared AC surface

. Coring of the AC for laboratory testing

. FWD deflection measurements on the compacted AC (to be performed by the
WRCOC)

Sampling for the Materials Reference Library (MRL)

. Bulk sampling of the Asphalt Concrete (AC) mixture and ATB mixture
° Bulk sampling of the Asphalt Cement used 1n the AC, ATB, and PATB
. Bulk sampling of the aggregate used in the AC and ATB

The development of the materials sampling plan was based upon an assumed continuous
construction sequencing. Significant time delays between the construction of the test sections
may require changes to this sampling plan. The details for these samples, tests, and measure-
ments are presented 1n subsequent portions of this document, organized by material layer type.

Referenced Documents
In addition to the appropriate AASHTO and ASTM standards methods and tests referenced in

this document, the following SHRP documents serve as reference material which contain
greater details on the sampling and testing required for the SPS-1 project:



Specific Pavement Studies, Materials Sampling, and Testing Requirements for
Experiment SPS-1, Strategic Study of Structural Factors for Flexible Pavements,
Operational Memorandum No. SHRP-LTPP-OM-021, Strategic Highway Research
Program, Revised January, 1994,

SHRP-LTPP Guide for Field Materials Sampling, Testing, and Handling, Version
2.0, Operational Guide No. SHRP-LTPP-OG-006, Strategic Highway Research
Program, May 1990.

Specific Pavement Studies, Construction Guidelines for Experiment SPS-1,
Strategic Study of Structural Factors for Flexible Pavements, Operational Memo-
randum No. SHRP-LTPP-OM-(017, Strategic Highway Research Program, December,
1993.

SHRP-LTPP Interim Guide for Laboratory Material Handling and Testing (AC,
Bituminous Materials, Aggregates, and Soils), Operational Guide No. SHRP-LTPP-
OG-004, Strategic Highway Research Program, November, 1989, (Revised and
Amended July, 1993).

Test Section Layout

Figure 1 1llustrates the ordering and combination of experimental SPS-1 test section pavement
structures to be constructed. Construction stations are shown 1n this figure. Stylized transi-
tions 1n the pavement structure are shown between the test sections.

The construction stationing and LTPP test section stationing for the location of the SPS-1 test
sections are shown 1n table 1. Test section stationing refers to the method LTPP uses to
reference locations within and adjacent to the ends of individual test sections. The LTPP test
section stations are referenced to station 0+00 assigned to the beginning of the 500 ft
monitoring portion of the test section, and station 5+00 at the end of the monitoring portion.
In this table the six-digit LTPP test section numbers are also shown. The six-digit number is
the official test section number for use on all data forms. The last two numbers of the six-digit

number correspond to the LTPP test section designation The relevant design features of each
test section are shown 1n this table.

The limit of each test section 1s defined in table | as the area between, but including the
destructive testing areas. Each test section consists of three portions, the destructive testing
areas, the monitoring testing area and the transitions. The destructive sampling areas are
located immediately before and after the monitoring portion. These locations are listed 1n
table 1, designated as the area between "begin" and "begin monitoring" and between "end
monitoring” and "end." The monitoring area is a 500 ft length within which no destructive
testing on the surfacing 1s allowed. This monitoring area is designated as the area between the
"begin monitoring” and "end monitoring" stations in table 1. Transition areas are those
designated for the transition from differing matenals, differing thicknesses or differing cross-
sections. No sampling, testing, or monitoring will be performed within the transition areas.



All changes in materials, thicknesses, or properties should occur within the designated
transition zones.

In general, all sampling of compacted material should occur outside of the monitoring portion,
but between the start and end of the test section. The only samples and tests performed within
the 500 ft monitoring portion are elevation measurements, nuclear moisture-density tests, and
FWD measurements.
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Figure 1. Layout of Experimental Test Sections, Montana SPS—1 Project, 1-15



Table 1

Test section location table showing SPS-1 construction and project stations

.Congruction | . Test Secton o 4
Site Location Stutioning Statigring Test Section Noteg
Transition 540+00 to 541+00 100’
Begin 541+00 0-50
Begin Monitoring 541+50 0+00 4" AC
30013 End Monitoring 546450 5+00 8" DGAB
End 547400 5+50
Transition 547400 to 548 +00 100"
Begin 548 +00 0-50
Begin Monitoring 548+50 0400 4" AC
300118 End Monttoring 553450 5+00 8" ATB
End 55400 5+50 4" DGAB
Transition 554+00 to 555+00 100’
Begin 555400 0-50
Begin Monitoring 555450 0+00 4" AC
300116 End Monitoring 560+ 50 5+00 12" ATB
End 561+00 5+50
Transition 561400 to 562400 100°
Begin 562+00 0-50
Begin Monitoring 562+50 0+00 7" AC
300215 End Monitoring 567+50 5+00 8" ATB
End 568+00 5+50
Transition 568 +00 to 569+ 00 100’
Begin 569+00 0-50
Begin Monitoring 569+50 0+00 7" AC
300117 End Monttoring 574+50 5+00 4" ATB
End 575+00 5+50 4" DGAB
Transition 575+00 to 576+00 100’
Begin 576+00 0-50
Begin Monitoring 576+50 0+00 7" AC
300114 End Monitoring 581+50 5+00 12" DGAB
End 582+00 5+50
Transition 582+00 to 583+00 100’
Begin 583400 0+50
Begin Monitoring 583+50 0+00 7" AC
300124 End Monitoring 588+50 5+00 12" ATB
End 589+ 00 5+50 4" PATB
Transition 589400 to 590+00 100°
Begin 590+00 0-50
Begin Monitormg 590+50 0+00 7" AC
300123 End Monitoring 595+50 5+00 8" ATB
End 596+00 5+50 4" PATB
Transition 596400 to 597+00 100
Begin 597+00 0-50
Begin Monitoring 597+50 0+00 7" AC
300119 End Monitoring 602 +50 5+00 4" PATB
End 603+00 5+50 4" DGAB
Transition 603400 to 604+00 100’




Table |

Test section location table showing SPS-1 construction and project stations. (cont’d)

Coanstruction TFest Section :
Site Location Stationing Stationing Test Section Noles
Begin 604 +00 0-50
300120 Begin Monitoring 604450 0+00 4" AC
End Monitoring 609+ 50 5400 4" PATB
End 610+00 5450 8" DGAB
Transition 610+00to 611400 100"
Begin 611+00 0-50
Begin Monitoring 611+50 0+00 4" AC
300122 End Monitoring 616+50 5400 4" ATB
End 617+00 5+50 4" PATB
Transition 617400 to 618+00 100
Begin 618400 0-50
Begin Monitoring 618+50 0+00 4" AC
30012t End Momtoring 623+50 5+00 4" PATB
End 624+00 5+50 12" DGAB




Summary of Sampling and Testing on each Test Section

An overview of the materials sampling and testing to be performed on all test sections 1s
shown in figures 2 through 7. Samples and tests on the existing embankment and all other
pavement layers are 1llustrated in these figures.

Figures 8 through 19 illustrate the sampling and test details for each test section. In these
figures, the surface material present during the various construction stages are shown starting
with the surface of the existing embankment. Locations are specified by the test section
stations relative to the beginning and end of the monitoring portion of each test section. The
construction stations of the beginning and end of the monitoring portion of the test section are
shown for reference. The only measurements not shown in these figures are the FWD
deflection measurements and elevation surveys to be performed on the finished surface of each
material layer. Further details associated with the sampling and testing shown 1n these figures
are provided 1n the tables presented in the following portion of this document, arranged by
layer matenal type.
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Figure 6 Overview of material sampling and testing on Asphalt Treated Base, SPS—1 Montana
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Figure 7. Overview of material sampling and testing on Asphalt Concrete, SPS—1 Montana
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Figure 8. Sampling and test plan for test section 300113, SPS—1 Montana.
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Figure 9. Sampling and test plan for test section 300118, SPS—1 Montana.
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Figure 10. Sampling and test plan for test section 300116, SPS—1 Montana.
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Figure 11. Sampling and test plan for test section 300115, SPS—1 Montana.
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Figure 12. Sampling and test plan for ltgst section 300117, SPS—1 Montana.
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Figure 13. Sampling and test plan for test section 300114, SPS—1 Montana.
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Sampling and test plan for test section 300124, SPS—1 Montana.
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Sampling and test plan for test section 300123, SPS—1 Montana.
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6. Sampling and test plan for test section 300119, SPS—1 Montana.
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Figure 17. Sampling and test plan for test section 300120, SPS—1 Montana.

24



Pavement
Structure

Exist. Emb,

Prep. Sq.
Exst. Emb.

AC
TITATB-T-
PATB
Prep. Sq.
Exist. Emb,

* oM ++0+0+Q®

Figure 18.

1 | 1 | Moterial
B6 Existing
+ + + ] Embankment
6:[ T36 T37 138 T39
S11Q
i I3 1 |
B12
+ + + 2] Prepared
5_-[ 78 79 T80 781 Subgrade
1 1 Ll
\ \ Permeacble
Asphalt
Treated
\\ Base
1 1 1
0 o T B - Asphalt
— — 4 S + _— Treated
ST T127  -T128 — T129 |— - Base
| 1 \ 1 | !
B B25 *
cs1 @ + + + cs3 e Asohoit
1 e T160  T161 L - Asphalt
3 3
OUTSIDE SHOULDER
T T
611+50 616+50
S11 — 20’ shoulder probe
T36—T39 — Moisture—density tests on Existing Embankment
B6 — Bulk sample of Existing Embankment
T78-T81 — Moisture—density tests on Prepared Subgrade
B12 — Bulk sample of Prepared Subgrade
T127-T129 — Density tests on ATB
T160-T162 — Density tests on AC
B25 -~ Bulk sample of AC
C51-C54 — Cores of AC surface and bound layer
B31 — Asphalt cement from plant

Sampling and test plan for test section 300122, SPS—1 Montana.
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Figure 19. Sampling and test plan for test section 300121, SPS—1 Montana.
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Existing Embankment and Prepared Subgrade (Borrow)

The existing embankment is that portion of the onginal fill which remains after removal of the
composite surface, as shown in the plans. This material will be sampled 1n all instances. The
prepared subgrade material consists of the material placed to restore the profile after removal
of the composite surface. This material should be at least 1 ft thick and will always be
sampled and tested.

A summary of the samples, laboratory, and field tests on the existing embankment and
prepared subgrade materials is presented 1n table 2. In this table, B-type samples are bulk
samples of the existing embankment and prepared subgrade maternals.

Bulk Samples

Bulk sampling will need to be performed by digging test pits in the existing embankment and
subgrade material. Excavation of the pits must be performed cautiously to ensure the proper
materials are sampled and are not contaminated. Bulk samples of each material should be
obtained from the locations histed 1n tables 3 and 4. Approximately 400 Ib of each material
should be obtained from each sampling location The sampling operation should be performed
following the procedures contained in section 3.5 of the SHRP-LTPP Guide for Field
Materials Sampling, Testing, and Handling, as appropriate. Separate jar samples for gravi-
metric moisture tests should be collected at each bulk sample location. These sampling
locations must be repaired by placing and compacting similar material.

Density and Moisture Measurements

In-place density and moisture measurements should be performed on the existing embankment
and prepared subgrade surface at the locations specified 1n tables 5 and 6. These tests shall be
performed using a recently calibrated nuclear moisture-density gauge in accordance with the
procedures in AASHTO T238-86, Method B-Direct Transmission, AASHTO T239-86, and
ASTM D2950-82. Each measurement shall be the result of the average of four readings made
during each 90° rotation of the nuclear gauge through a full 360°.

FWD Measurements

FWD measurements will be performed on the finished prepared subgrade surface at each test
section following the procedures and at the locations contained in SHRP Protocol P59,
"Deflection Testing of Subgrade and Base Layers." FWD testing will be performed by the
WRCOC.

Auger Probes
Auger probes to a depth of 20 ft from the surface of the finished existing embankment surface

should be performed at the shoulder locations specified in table 7. The primary purpose of
these probes 1s to determine if bedrock or other significantly dense layers exist within 20 ft of
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the pavement surface elevation. General changes 1n the matenal stratum and the depth to
ground water table can also be i1dentified from these probes. Auguring shall be performed
using a truck mounted drill rig using 4 in or 6 in, continuous flight, solid, helical augers.
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Table 2 Field and laboratory test plan for Existing Embankment and
Prepared Subgrade materials, SPS-1 Montana

: LTPP Test | LTPP | Numberof | Materiaf Source/
Test Name Designation: | Protecol Tests Test Location
Sieve Analysis SSO1 Ship to 12 Bl - BI12
FHWA Lab
Hydrometer to 0 0l mm SS02 Ship to 12 Bl - B12
FHWA Lab
Atterberg Limits SS03 Ship to 12 Bl - BI2
FHWA Lab
Subgrade Classitication and Type SS04 Shup to 12 Bl - BI2
FHWA Lab
Moisture-Density Relations SS05 Ship to 12 Bl - Bi2
FHWA Lah
Resilient Modulus SS07 Ship to 12 Bl - BI2
FHWA Lab
Natural Moisture Content SS09 Ship to 12 Bl - BI2
FHWA Lab
Permeability UGaQoo P48 6 Bi,B3,B6,B7,B9,B12
In-Place Density LTPP 84 T1 - T84
Method
Depth to Rigid Layer LTPP 12 S1-S12
Method
Note  From each 400 b bulk sample, split and quarter 300 Ib tor the FHWA lab and
keep 100 Ib for P48 test
Table 3 Locations of Existing Embankment bulk sampling, SPS-1 Montana.
Sample Location Offset, {t Test Sample
Designation Station Centerline, Rt. | Outside Lane Edge, Lt. | Section Ares
Bl 546+75 6 6 300113 2
B2 560+75 6 6 300116 6
B3 574+75 6 6 300117 10
B4 588+ 75 6 6 300124 14
B5 602+75 6 6 300119 18
B6 616+75 6 6 300122 22
Table 4 Locations ot prepared Subgrade bulk sampling, SPS-1 Montana.
Sample Loeation Offset, 1t TFest Sample
Designation Statian | Centerline, Rt. | Outside Lane Edge, Lt. | Section Area
B7 546+75 6 6 300113 2
B8 560+75 6 6 300116 6
B9 574+75 6 6 300117 10
BIO 588 +75 6 6 300124 14
Bll 602+75 6 6 300119 18
BI2 616+75 6 6 300122 22
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Table 5 Locations for in-place density and moisture tests on

Existing Embankment, SPS-1 Montana
Sample Location Ofiset, Tt Test
Designation Station | Centerfine, Rt. | Outside Lane Edge, Lt. § Section
Tl 542+50 6 6 300113
T2 544+ 00 6 6 303113
T3 545+50 6 6 300113
T4 546+75 6 6 300113
TS 549450 6 6 300118
T6 551400 6 6 300118
T7 552450 6 6 300118
T8 556+50 6 6 300116
T9 558+00 6 6 300116
TI10 559450 6 6 300116
Tl 560+75 6 6 300116
T12 563+50 6 6 300115
T13 565+00 6 6 300115
T14 566+50 6 6 300115
TIS 570+ 50 6 6 300117
T16 572400 6 6 300117
T17 573+50 6 6 300117
T18 574+75 6 6 300117
TI9 577+50 6 6 300114
T20 579+00 6 6 300114
T21 580+50 6 6 300114
T22 584+50 6 6 300124
T23 586400 6 6 300124
T24 587+50 6 6 300124
T25 588+75 6 6 300124
T26 591450 6 6 300123
T27 593+00 6 6 300123
T28 594+ 50 6 6 300123
T29 598 +50 6 6 300119
T30 600+ 00 6 6 300119
T31 601+50 6 6 300119
T32 602+75 6 6 300119
T33 605+50 6 6 300120
T34 607+ 00 6 6 300120
T35 608 +50 6 6 300120
T36 612+50 6 6 300122
T37 614+00 6 6 300122
T38 615+50 6 6 300122
T39 616+75 6 6 300122
T40 619+50 6 6 300121
T41 621+00 6 6 300121
T42 622+ 50 6 6 300121
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Table 6 Locations for in-place density and moisture tests on
prepared Subgrade, SPS-1 Montana.

Sample Location Offset, 1t Test
Designation Station | Centerbine, Rt. | Outside Lane Edpe, Lt. | Seetion
T43 542+50 6 6 300113
T44 544+00 6 6 303113
T45 545+50 6 6 300113
T46 546+75 6 6 300113
T47 549+ 50 6 6 300118
T48 551+00 6 6 300118
T49 552+50 6 6 300118
T50 556+50 6 6 300116
T51 558+00 6 6 300116
T52 559+50 6 6 300116
T53 560+75 6 6 300116
T54 563+50 6 6 300115
T55 565+ 00 6 6 300115
T56 566+ 50 6 6 300115
T57 570+50 6 6 300117
T58 572+00 6 6 300117
T59 573+50 6 6 300117
T60 574+ 75 6 6 300117
T61 577+50 6 6 300114
T62 579+00 6 6 300114
T63 580+50 6 6 300114
T64 584+50 6 6 300124
T65 586+00 6 6 300124
T66 587+50 6 6 300124
T67 588+75 6 6 300124
T68 S91+50 6 6 300123
T69 593+00 6 6 300123
T70 594 +50 6 6 300123
T71 598+50 6 6 300119
T72 600+ 00 6 6 300119
T73 601 +50 6 6 300119
T74 602+75 6 6 300119
T75 605 + 50 6 6 300120
T76 607 +00 6 6 300120
T77 608+ 50 6 6 300120
T78 612+50 6 6 300122
T79 614+00 6 6 300122
T80 615+50 6 6 300122
T81 616+75 6 6 300122
T82 619+50 6 6 300121
T83 621+ 00 6 6 300121
T84 622 +50 6 6 300121




Table 7

Locations ot 20 tt deep shoulder probes, SPS-1 Montana

Sample Location Offset, it Test
Designation Station | Centerline, Rt. | Outside Lane Edge, Li. | Section
Sl 544400 18 6 300113
S2 551+00 18 6 300118
S3 558 +00 18 6 300116
S4 565+00 18 6 300115
S5 572+00 18 6 300117
$6 579+00 18 6 300114
S7 586+00 18 6 300124
S8 593+00 18 6 300123
S9 600+ 00 18 6 300119
SI10 607+ 00 18 6 300120
Sil 614+00 13 6 300122
Si2 621+00 18 6 300121
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Dense-Graded Aggregate Base

The measurements, tests, and samples on the Dense-Graded Aggregate Base (DGAB) layer
should be performed prior to placement of the next pavement layer. The objective 1s to
characterize the properties of the prepared base at the time when the next pavement layer is
placed. It1s, therefore, desired that the moisture-density tests and elevation measurements be
performed just prior to the time when the next pavement layer 1s placed. This is most
important 1n instances when the aggregate base will be left exposed to the elements for a

significant period, depending on climatic events, which might influence the properties of the
material.

A summary of the samples to be taken from the DGAB matenal and tests to be conducted are
presented 1n table 8. Only bulk samples, in-place moisture-density, and FWD deflection
measurements are performed on the DGAB matenal.

Bulk Samples

Bulk samples of the DGAB matenal should be obtained at the approximate locations specified
n table 9. Sampling may be performed prior to compaction to avoid interruptions to construc-
tion activities. Uncontaminated 400 1b samples shall be obtained from each location. The
procedures similar to those contained in section 3.5 of the SHRP-LTPP Guide for Field
Maternials Sampling, Testing, and Handling should be followed. A motsture jar sample of the

prepared base immediately prior to placement of the next layer should be collected at each bulk
sampling location.

Density and Moisture Measurements

Nuclear density and moisture measurements shall be performed on top of the prepared DGAB
at the location specified in table 10. These measurements shall be performed following the
same procedures used for subgrade sols.

FWD Measurements

FWD measurements will be performed on each test section following the procedures and at the
locations contained 1n SHRP Protocol P59, "Deflection Testing of Subgrade and Base Layers."
This testing will be performed by the WRCOC



Table 8. Field and lahoratory test plan for Dense Graded Aggregate
Base matenals, SPS-1 Montana

Test Name LTPP Test LTPP No. of | Material Souree/
Degignation Protocol TFests ‘Fest Location
Particle Size Analysis UGOL Ship to FHWA Lab 3 B13-BI15
Sieve Analysis (washed) UGOo2 Ship to FHWA Lab 3 B13-BI5
Atterberg Limits UG0o4 Ship to FHWA Lab 3 BI13-BI5
Mousture-Density Relations UG0S Ship to FHWA Lab 3 B13-BIS
Resilient Modulus UGQo7 Ship to FHWA Lab 3 B13-B15
Classification UG08 Ship to FHWA Lab 3 B13-Bl15
Permeability UGQ09 P48 3 B13-BI5
Natural Moisture Content UGI0 Ship to FHWA Lab 3 BI3-B15
In-Place Density LTPP Method 24 T85-T108

Note

keep 100 Ib for P48 tests

From each 400 Ib bulk sample, split and quarter 300 Ib for the FHWA lab and

Table 9 Bulk sampling of uncompacted Dense Graded Aggregate Base,
SPS-1 Montana

Sample Location Offset, ft TFest Sample
Designation Station | Centerline, Rt, | Outside Lane Edge, L{, | Section Area
B13 546+75 6 6 300113 2
Bi4 574+75 6 6 300117 10
BlS 623+75 6 6 300121 24
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Table 10 Locations for in-place density and moisture tests on Dense Graded
Aggregate Base, SPS-1 Montana

Saniple Location Offset, £t Test
Designation Station | Centerfine, Rt. | Outside Lane Edpe, Lt. | Section
T85 542+50 6 6 300113
T86 544400 6 6 300113
T87 545+50 6 6 300113
T88 546+75 6 6 300113
T89 549+50 6 6 300118
T90 551+00 6 6 300118
T91 552+50 6 6 300118
T92 570+50 6 6 300117
T93 572+00 6 6 300117
T94 573+50 6 6 300117
T95 574+75 6 6 300117
T96 577+50 6 6 300114
T97 579+00 6 6 300114
T98 580+50 6 6 300114
T99 598+50 6 6 300119
T100 600+00 6 6 300119
T10] 601+50 6 6 300119
T102 605 +50 6 6 300120
T103 607+00 6 6 300120
T104 608+50 6 6 300120
T105 619+50 6 6 300121
T106 621+00 6 6 300121
T107 622+50 6 6 300121
T108 623+75 6 6 300121




Permeable Asphalt-Treated Base

The field and laboratory test plan for the Permeable Asphalt-Treated Base (PATB) materials 1s

presented 1n table 11. Samphng of this materal includes bulk samples of the uncompacted
miX.

Bulk Samples

Bulk sampling of the uncompacted mix should be performed at the test site from the paver or
the roadway. Care should be taken to obtain the designated samples of the materials to be
placed 1n the test sections shown 1n figure 5. These samples shall be obtained in accordance
with AASHTO T168 and shipped to the laboratory in suitable containers. If samphng from
the paver or roadway at the test site 1s not feasible, then bulk sampling can be performed at the
mix plant, provided that the material sampled is the same matenal being placed in the
designated test section. Each sample shall consist of 100 1b of matenal.
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Table 11 Field and laboratory test plan for Permeable Asphalt Treated
Base (PATB) materials, SPS-1 Montana

SHRP Test | SHRP | Number Material Source/
Test Name Designation i Protocol | of Tests Test Location
Asphalt Content (Extraction) AC04 P04 4 B16-B19 from roadway

Extracted Aggregate

Aggregate Gradation

[

AGO4

|

Pi4

I

4

| B16-B19 from roadway
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Asphalt-Treated Base

The field and laboratory test plan for the Asphalt-Treated Base (ATB) materials is presented in
table 12. Sampling of this material includes bulk samples of the uncompacted mix, bulk
asphalt cement samples and cores obtained after placement of the AC surface material. Field
measurements of the density of the compacted mix should also be performed.

Bulk Samples

Bulk sampling of the uncompacted mix should be performed at the test site from the paver or
the roadway. Care should be taken to obtain the designated samples of the materials to be
placed 1n the test sections shown in figure 6. These samples shall be obtained 1n accordance
with AASHTO T168 and shipped to the laboratory 1n suitable containers. If sampling from
the paver or roadway at the test site 1s not feasible, then bulk sampling can be performed at the
mix plant, provided that the material sampled 1s the same material being placed 1n the
designated test section. Each sample shall consist of 100 1b of material.

Samples of the asphalt cement used for the ATB mix should consist of three S-gallon samples
obtained from the mix plant. Collect samples from the mix plant after asphalt has been heated
for mixing.

Cores

Cores of the ATB shall be obtained at the same tume the AC surface material 1s cored. The
core locations are listed in table 15. The cores of the ATB material designated for resilient
modulus and indirect tensile strength tests must be shipped to the designated FHWA labora-
tory.

Density Measurements

Nuclear density measurements shall be performed on top of the prepared ATB at the location
specified 1n table 13. These measurements shall be performed using AASHTO T238-86
backscatter mode As with unbound materials, each testing location shall have four readings
with the density instrument rotated 90° between each reading.

FWD Measurements

FWD measurements will be performed on each test section following the procedures and at the
locations contained in SHRP Protocol P59, "Deflection Testing of Subgrade and Base Layers."
This testing will be performed by the WRCOC.
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Table 12 Field and laboratory test plan for Asphalt Treated Base materials, SPS-1 Montana

SHRP Test SHRP Number Material Sourcef
Test Name Desigrtation Protocol uf Tests Fest Location
Core Examination/ ACOI Ship to FHWA 15 C7,C8,C9,C10,C15,C21,
Thickness Lab C22,C23,C24,C31,C32,
C33,C34,C35,C53
Core Examunation/ ACO! POl 19 Cll,C12,C13,Cl4,Cl6,
Thickness Cl17,C18,C19,C20,C25,
C26,C36,C37,C38,C39,
C40,C51,C52,C54
Bulk Specific Gravity AC02 Ship to FHWA 15 C7,C8,C9,C10,Cl15,C21,
Lab C22,C23,C24,C31,C32,
C33,C34,C35,C53
Bulk Specific Gravity ACO02 P02 19 Cl1,C12,C13,C14,Cl6,
C17,C18,C19,C20,C25,
C26,C36,C37,C38,C39,
C40,C51,C52,C54
Maximum Specific Gravity ACO3 PO3 3 B20-B22 from roadway
Asphalt Content (Extraction) AC04 P04 3 B20-B22 from roadway
Mousture Susceptibility ACO0S POS 3 B20-B22 from roadway
Resthient Modulus ACQ7 Ship to FHWA 9 C8,C9,C10,C22,C23,C24,
Lab C32,C33,C34
Indirect Tensile Stiength ACO7 Ship to FHWA 12 C7,C8,C9,C10,C21,C22,
Lab C23,C24,C31,C32,C33,C34
In-Place Density SHRP-LTPP Method 21 T109-T129
Extracted Aggregate
Specific Gravity Coaise AGOl Pl 3 B20-B22 from roadway
Aggregate
Specific Gravity Fuie Aggregate AGO2 P12 3 B20-B22 trom roadway
Aggregate Gradation AGO4 P14 3 B20-B22 from roadway
NAA Test for Fine Aggre- AGOS Pl14A 3 B20-B22 from roadway
gate Particle Shape
Asphalt Cement
Abson Recovery AEO] P21 3 B20-B22 trom roadway
Penetration @ 50°F.77°F 90°F AEQ2 P22 3 B20-B22 trom roadway
Specific Gravity (60°F) AEQ3 P23 3 B20-B22 from roadway
Viscosity @ 77°F AE04 P24 3 B20-B22 from roadway
Viscosity @ 140°F,275°F AEQS P25 3 B20-B22 from roadway
Asphalt Cement (from plant)
Penctration @ 50°F 77°F 90°F AEQ02 P22 3 B26-B28 trom plant
Specific Gravity (60°F) AEO03 P23 3 B26-B28 from plant
Viscosity @ 77°F AEQ4 P24 3 B26-B28 from plant
Viscosity @ 104°F,275°F AEQS P25 3 B26-B28 from plant




Table 13. Locations tor in-place density measurements on compacted
Asphalt Treated Base, SPS-1 Montana

Samiple Location Offset, teet Fest
Designation Station | Center Line, Rt | Outside Lane Edge, 1t |  Section
T109 549+50 6 6 300118
TL10 551+00 6 6 300118
TI11 552+50 6 6 300118
TLI2 556 +50 6 6 300116
TII3 558+00 6 6 300116
Ti14 559+50 6 6 300116
TLI5 563+50 6 6 300115
TL16 565+00 6 6 300115
TI17 566+ 50 6 6 300115
TII8 570+50 6 6 300117
TL19 572+00 6 6 300117
TI120 573+50 6 6 300117
Ti21 584+50 6 6 300124
TI22 586+00 6 6 300124
T123 587+50 6 6 300124
T124 591+50 6 6 300123
T125 593+00 6 6 300123
T126 594+50 6 6 300123
TI27 612+50 6 6 300122
TI128 614+00 6 6 300122
T129 615+50 6 6 300122
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Asphalt Concrete

The field and laboratory test plan for the Asphalt Concrete (AC) matenals 1s presented in table
14.  Sampling of this material includes bulk samples of the asphalt cement, aggregate,
uncompacted mix, cores obtained after placement, and compaction of the AC surface material.

Bulk Samples

Bulk sampling of the uncompacted mix should be performed at the test site from the paver or the
roadway. Care should be taken to obtain the designated samples of the matenals to be placed in
the test sections shown 1n figure 7. These samples shall be obtained in accordance with AASHTO
T168 and shipped to the laboratory 1n suitable contamers. If sampling from the paver or roadway
at the test site 1s not feasible, then bulk sampling can be performed at the mix plant provided that
the material sampled 1s the same matenal being placed in the designated test section. Each sample
shall consist of 100 lb of matenal.

Samples of the asphalt cement used for the asphalt concrete mix should consist of three 5-gallon
samples obtained from the mix plant Collect samples from the mix plant after asphalt has been
heated for mixing

Cores

All cores of the asphalt concrete and underlying asphalt-treated base materials shall have a 4 1n
diameter and be obtained from the same core hole. The core locations are listed 1n table 15. The
cores of the AC matenial designated for resilient modulus, indirect tensile strength, and creep
modulus must be shipped to the designated FHWA laboratory.

Care shall be taken to ensure that cores are obtained at a 90° angle to the pavement surface and
that the edges are straight, intact, smooth, and suitable for laboratory testing. Details on
tolerances and quality control of coring operations are contained in section 4 of the SHRP-LTPP
Guide for Field Matenals Sampling, Testing, and Handling.

Care shall be taken to package all cores for transport and shipping 1n suitable containers to prevent
damage or degradation of the cores during transport.

Density Measurements
Nuclear density measurements shall be performed on top of the prepared AC at the locations
specified in table 16. These measurements shall be performed using AASHTO T238-86

backscatter mode. As with unbound matenals, each testing location shall have four readings with
the density instrument rotated 90° between each reading.
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Table 14 Field sampling and laboratory test plan tor Asphalt Concrete
surface matcnals, SPS-1 Montana

SHRP Test ' Mo, al Matorial Sondreef
Tagt Name Designation SHRP Protacol Fosts “Test Location

Core Examination/Thickness ACO01 Ship to FHWA Lab 27 C1,C2,C3,C4,C7,C8,C9,C10,C15,
C21,C22,C23,C24,C31,C32,C33,
C34,C35,C41,C42,C43,C44,CS53,
C55,C56,C57,C58

Core Examination/Thickness ACOl POl 33 C5.,C6,C11,C12,C13,C14,C16,
C17,C18,C19,C20,C25,C26,C27,
C28,£29,C30,C36,C37,C38,C39,
C40.C45,C46,C47,C48,C49,C50,
C51,C52,C54,C59,C60

Bulk Specific Gravity ACO2 Ship to FHWA Lab 27 C1,C2,C3,C4,C7,C8,C9,C10,C15,
C21,£22,C23,C24,C31,C32,C33,
C34,C35,C41,C42,C43,C44,C53,
C55,C56,C57,C58

Bulk Specific Gravity ACO2 P02 33 C5.C6.C11,C12,C13,C14.C16,
C17.C18,C19,C20,C25.C26,C27,
C28,C29,C30,C36,C37,C38,C39,
C40,C45,C47,C48,C49,C50,C51,
C52,C54,C59,C60

Maximum Specific Gravity ACO3 P03 3 B23-B25 from roadway

Asphalt Content (Extraction) AC04 P04 3 B23-B25 from roadway

Mozsture Susceptibility ACOS POS 3 B23-B25 {rom roadway

Creep Modulus ACO06 Ship to FHWA Lab 3 C15,C35,C53

Resithent Modulus ACO7 Ship to FHWA Lab 18 C2,C3,C4.C8,C9,Cl10,C22,C23,
C24,C32,C33,C34,C42,C43,C44,
C56,C57,C58

Indirect Tensile Strength ACO7 Ship to FHWA Lab 24 C1,C2,C3,C4,C7.C8,C9.,C10,C21,
C22,£23,C24,C31,C32,C33,C34,
C41,C42,C43,C44,CS55,C56,C57,
C58

In-Place Density SHRP-LIPP Mcthod T130-T165

Extracted Aggregate

Bulk Specific Gravity of CA AGOL P11 3 B23-B25 from roadway

Bulk Specific Gravity ot FA AGO2 P12 3 B23-B25 from roadway

Aggregate Gradation AGO04 P14 3 B23-B25 from roadway

NAA Test for Fine AGOS5 P14A 3 B23-B25 from roadway

Aggregate Particle Shape

Asphalt Cement

Abson Recovery AEOIL P21 3 B23-B25 from roadway

Penctration @ 50°F 77°T 90" F AEQ2 p22 3 B23-B25 from roadway

Spectfic Gravity (60°F) AEQ3 P23 3 B23-B2S from roadway

Viscosity @ 77°F AEO04 P24 3 B23-B25 from roadway

Viscosity @ 140°F,275°F AEOS P25 3 B23-B25 from roadway

Asphalt Cement (from plant)

Penetration @ 50°F 77°F 90°F AEQ02 P22 3 B29-B31 from plant

Specific Gravity (60°F) AEQ3 P23 3 B29-B31 from plant

Viscosity @ 77°F AEQ4 P24 3 B29-B31 from plant

Viscosity @ 140°F,275°F AEOS P25 3 B29-B31 from plant
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Table 15. Asphalt Concrete and Bound Base core locations, SPS-1 Montana.

Sample Location Offsst, Feet Tast | Swmple
. Degignation Station Certer Line, Rt | Outside Lane Fdge, Lt | Section | Area
Cl 541+25 4.5 75 300113 1
C2 541+25 60 60 300113 1
C3 541425 75 45 300113 1
C4 541425 90 30 300113 1
C5 546+75 60 60 300113 2
C6 546+75 90 30 300113 2
C7 548 +25 45 75 300118 3
C8 548 +25 60 60 300118 3
C9 548+25 75 45 300118 3
Cl0 548 +25 90 30 300118 3
Cll 553+75 60 60 300118 4
Cl2 553+75 90 3.0 300118 4
Cl13 555+25 6.0 60 300116 )
Cl4 555+25 90 30 300116 5
Cl15 560+75 60 60 300116 6
Cl6 560+75 90 30 300116 6
Cl17 562+25 6.0 60 300115 7
Cl8 562+25 90 30 300115 7
C19 567+75 60 60 300115 8
C20 567+75 90 30 300115 8
C21 569+125 45 75 300117 9
C22 569+25 60 60 300117 9
C23 569+25 75 45 300117 9
C24 569425 90 30 300117 9
C25 574+75 60 60 300117 10
C26 574475 90 30 300117 10
Cc27 576425 60 60 300114 11
C28 576425 90 30 300114 11
Cc29 S81+75 60 60 300114 12
C30 581+75 90 30 300114 12
C31 583+25 45 75 300124 13
C32 583+25 60 60 300124 13
C33 583+25 75 45 300124 13
C34 583+25 90 30 300124 13
C35 588+75 60 60 300124 14
C36 588+175 90 30 300124 14
C37 590+25 60 60 300123 15
C38 590+25 90 30 300123 15
C39 595+75 60 60 300123 16
C40 595+75 990 3.0 300123 16
C41 597+25 45 75 300119 17
C42 597425 60 60 300119 17
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Tabile 15. Asphalt Concrete and Bound Base core locations, SPS-1 Montana. (cont'd)

Sample Locatioa Offset, Feet Test | Sample
" Designation. Statiog Center Line, Rt | Outside Lane Edge, Lt § Sucion | Aren
C43 597+725 75 45 300119 17
C44 597+25 9.0 30 300119 17
C45 602 +75 60 60 300119 18
C46 602+75 9.0 3.0 300119 18
C47 604 +25 6.0 6.0 300120 19
C48 604 +25 90 30 300120 19
C49 609+75 60 60 300120 20
C50 609+75 90 30 300120 20
Csl1 611+25 60 6.0 300122 21
C52 611+25 90 30 300122 21
C53 616+75 60 60 300122 22
C54 616+75 90 30 300122 22
C55 618+25 45 75 300121 23
C56 618+25 60 60 300121 23
C57 618+25 75 45 300121 23
C58 618+25 90 30 300121 23
C59 623+75 60 60 300121 24
C60 623+75 90 30 300121 24
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Table 16 Locations for in-place density measurements on compacted
Asphalt Concrete Surfacing, SPS-1 Montana.

Sample Lovation Offget, feet Test
Designation Staton Center Line, Rt. | Outside Lane Edge, Lt. | Section
T130 542+50 6 6 300113
T131 544400 6 6 300113
T132 545+50 6 6 300113
T133 549+50 6 6 300118
T134 551+00 6 6 300118
T135 552+50 6 6 300118
T136 556+ 50 6 6 300116
T137 558 +00 6 6 300116
T138 559+50 6 6 300116
T139 563+ 50 6 6 300115
T140 565+00 6 6 300115
T141 566+ 50 6 6 300115
T142 570+50 6 6 300117
T143 572+00 6 6 300117
T144 573+ 50 6 6 300117
T145 577+50 6 6 300114
T146 579+00 6 6 300114
T147 580+ 50 6 6 300114
T148 584 +50 6 6 300124
T149 586+ 00 6 6 300124
T150 587+50 6 6 300124
T151 591+50 6 6 300123
T152 593+00 6 6 300123
T153 594+50 6 6 300123
T154 598 +50 6 6 300119
T155 600+ 00 6 6 300119
T156 601+50 6 6 300119
T157 605 + 50 6 6 300120
T158 607 +00 6 6 300120
T159 608 +50 6 6 300120
T160 612+50 6 6 300122
T161 614400 6 6 300122
T162 615+50 6 6 300122
T163 619+ 50 6 6 300121
T164 621400 6 6 300121
T165 622 +50 6 6 300121
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Materials Reference Library (MRL)

Duning pavement construction, additional sampling of all asphalt layers will be conducted. This
includes the asphalt-treated base layer, the permeable asphalt-treated layer and the finished asphalt
concrete surface. It should be noted that this requirement refers to layers of asphalt materials.
Different lifts of the same material are not to be considered independent layers. The samples
obtained will be used as a record of the materials being used on the project and will be sent to a
special facility for long-term storage. The matenal to be obtained for this purpose shall consist
of the following samples from gach mixture design:

J Three 5-gallon pails of asphait cement (from the plant)

. One 55-gallon drum of the combined and graded coarse and fine aggregate for all
different mixtures except PATB

. Three 5-gallon pails of the finished mix uncompacted (from the paver or roadway
immediately prior to lay-down)

One sample of asphalt cement shall be obtained from the plant for each type of asphalt cement
used on the project. Therefore, if only one type of asphalt cement was used for both the PATB
and ATB layers on the project, only one sample unit (three 5-gallon pails) of the asphalt cement
shall be sampled and this one sample will represent both asphalt-treated layers. The asphalt
cement shall be sampled from the plant using AASHTO T40, "Sampling Bituminous Matenals,"
after the asphalt has been heated for mixing. It should be noted that a sample for long-term
storage of the graded aggregates for the PATB layer 1s not required

One sample of the combined and graded aggregates shall be obtained from the plant for each
asphalt layer (mix design) of the project (except PATB) This matenal shall be sampled 1n
contformance with applicable portions of AASHTO T2, "Sampling Aggregates." For drum plants,
the aggregates should be obtained from the charging (inclined) conveyor using the bypass chute,
if possible. Otherwise, the sample should be taken from the belt on the charging conveyor. For
batch plants, the aggregates can be sampled from the inclined conveyor at the dryer.

The sample of finished asphalt concrete mix used in the construction of the test sections shall be
sampled from the paver or roadway immediately prior to lay-down. These matenals shall be
sampled 1in conformance with AASHTO T168, "Samplhng Bituminous Paving Mixtures."

Containers (barrels and buckets) for the storage of these samples will be provided to the Montana
Department of Transportation by the LTPP Matenals Reference Library (MRL) at no cost to the
State. These contamers are of special manufacture to accommodate long-term storage. It will be
necessary that scheduling information be furmshed to the LTPP MRL contractor as soon as this
information 1s avaitable. This information should, at the mmimum, contain:

. date containers needed
] State agency contact name
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. shipping address
] telephone number

The contact names and telephone numbers for the LTPP MRL are as follows:

Contact Name Affiliation Phone No.
Mr. Rodney Soule | Nichols Consulting Engineers, Chtd. | 702/329-4955
Mr. Jim Nichols Nichols Consulting Engineers, Chtd. 702/329-4955

The SPS-1 samples to be shipped to the MRL will be by a common carrier and the cost will be
borne by the MRL contractor (Nichols Consulting Engineers Chtd.). The participating agency
should contact the MRL office for exact coordination and sample shipping details. Any of the
three names listed above may be contacted but, 1t 1s preferable that Mr. Rodney Soule be the
primary contact point for the participating agencies.

A copy of Field Operations Information Form 1 should be completed and included with the
shipment and another copy of the form should be mailed separately. This will allow a trace of
the shipment 1f 1t does not arrive 1n a timely manner.

Elevation Measurements

Elevation measurements shall be made on the surface of each pavement layer: prepared subgrade,
base layers, and surface layers. Measurements should be made at five points located transversely
across the outside lane (outside lane edge, wheelpath, center of the lane, inside wheelpath, and
inside lane edge). These five transverse points should be at offsets from the centerhine of 0, 3 ft,
6 ft, 9 ft, and 12 ft. Measurements should be made at 50 ft intervals starting at test section station
0+00 and extending to test section station 5+00 (eleven stations per test section). Test section
statton locations are specified in figure 20. Measurements must be made to an accuracy of 0.01
ft. Care must be taken to re-estabhish the same points on the surface of each succeeding material
layer to ensure accurate determination of the thickness of each layer.
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Shipping Tracking Tables

This section contains shipping tracking tables which contains instructions for disposition of
samples retrieved from the field. Using these tracking tables (tables 17 and 18), sampling
personnel can determine where each sampie 1s to be shipped and tested.

Each sample (core, bulk, mosture, Shelby tube, splitspoon) shall be assigned a four-digit number
that must be recorded on the appropriate data forms. The sample number will consist of two

letters on the left side and up to three numbers on the right side.

The first letter on the left 1dentifies the sample type in one of the following categories:

. C (core sample)
. B (bulk sample)
. M (motsture sample)
. ] (sphitspoon sample)

The second letter from the left identifies the material type of the material in the sample 1n one of
the following categories.

. A (asphalt concrete)

. C (asphalt cement)

. T (treated material (base/subbase))

° G (untreated, unbound material (base/subbase))
. S (subgrade soil or fill material)

The numbers on the night will designate the sample number. The numbers shall be assigned
consecutively for each sample type For example, samples taken at C-type locations can be
designated CTO1, CT02, CT03, etc. for the ATB material. If a bulk sample of one layer 1s
contained 1n more than one bag, then the number of bags and the same bulk sample number should
be recorded on each bag.

The following is a hist of valid combinations of letters and numbers making up sample code
numbers:

Asphalt concrete cores

Treated base cores

Bulk samples from granular base or subbase. BGO1-BG10 for subgrade
material, BG1[-BG19 for existing embankment material and BG20-BG29
for dense-graded aggregate base.

Bulk samples of uncompacted asphalt concrete. Assign numbers consecu-
tively as samples are obtained, BAOI through BA19 for binder course
material and BA20 or higher for surface course matenal.

Bulk samples of uncompacted asphalt-treated base. Assign numbers
consecutively as samples are obtained, BTO! through BT19 for permeable

[ ]
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asphalt-treated base and BT20 or higher for dense-graded asphalt- treated
base.

. BSO1 Bulk samples of subgrade material from different sampling areas within the
test site. Assign sample numbers consecutively (BSOI, BS02, etc.) as
samples are obtained.

. MGQ! Granular base samples obtained from bulk sampling locations solely for
determining natural moisture content
. MSQ1 Subgrade samples obtained from bulk sampling locations for moisture

content determination

Each sample shall be labeled before packing in boxes and cartons. As a mimimum, the following
information shall be included on tags and labels:

. State Code

. SPS Project Code

. Test Section Number

. Core/Sample Location (as marked on sample layout plans)

» Sample Number (four digit code)

. Date (mm-dd-yy, sampling date)

] Field Set (one digit number which will be 1 for the first round of sampling)

50



Table 17. Samples to be Shipped to the State Laboratory
(or their designee), SPS-1 Montana.

Sample Location Sample Labh Test
Nembey Number Numbet ~ Type of Samiple
Cs CAO0S 2 4" AC Core
C6 CAQ06 2 4" AC Core
Cli CAll 2 4" AC Core
Cl2 CAl2 2 4" AC Core
Cl13 CAl3 1 4" AC Core
Cl4 CAl4 1 4" AC Core
Cl6 CAl6 2 4" AC Core
Cl17 CAl7 I 4" AC Core
Cl8 CAIS 1 4" AC Core
Cl19 CAI19 2 4" AC Core
C20 CA20 2 4" AC Core
C25 CA25 2 4" AC Core
C26 CA26 2 4" AC Core
C27 CA27 l 4" AC Core
C28 CA28 l 4" AC Core
C29 CA29 2 4" AC Core
C30 CA30 2 4" AC Core
C36 CA36 2 4" AC Core
C37 CA37 1 4" AC Core
C38 CA38 1 4" AC Core
C39 CA39 2 4" AC Core
C40 CA40 2 4" AC Core
C45 CA45 2 4" AC Core
C46 CA46 2 4" AC Core
C47 CAA47 1 4" AC Core
C48 CA438 1 4" AC Core
C49 CA49 2 4" AC Core
C50 CA50 2 4" AC Core
C51 CAS1 1 4" AC Core
Cs2 CAS2 I 4" AC Core
Cs54 CA54 yA 4" AC Core
C59 CAS59 2 4" AC Core
C60 CA60 2 4" AC Core
Cll CTl1 2 4" ATB Core
Cl2 CTI12 2 4" ATB Core
Cl3 CT13 1 4" ATB Core
Cl4 CTl4 1 4" ATB Core
Cl6 CTI6 2 4" ATB Core
cl17 CTI7 1 4" ATB Core
Ci8 CTI8 1 4" ATB Core
C19 CTI19 2 4" ATB Core
C20 CT20 2 4" ATB Core
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Table 17 Samples to be shipped to the State Laboratory
(or their designee), SPS-1 Montana (cont'd)

Sampls Location Sample. Lab Fast
Number Number Number Type of Sample

C25 CT25 2 4" ATB Core
C26 CT26 2 4" ATB Core
C36 CT36 2 4" ATB Core
C37 CT37 1 4" ATB Core
C38 CT38 1 4" ATB Core
C39 CT39 2 4" ATB Core
C40 CT40 2 4" ATB Core
C51 CTsl 1 4" ATB Core
C52 CT52 1 4" ATB Core
C54 CT54 2 4" ATB Core
B23 BA20 3 Bulk AC Mixture
B24 BA21 3 Bulk AC Mixture
B25 BA22 3 Bulk AC Mixture
B29 BC23 3 Bulk Asphalt Cement
B30 BC24 3 Bulk Asphalt Cement
B3l BC25 3 Bulk Asphalt Cement
B20 BT20 3 Bulk ATB Mixture
B2t BT21 3 Bulk ATB Mixture
B22 BT22 3 Bulk ATB Mixture
B26 BC20 3 Bulk Asphalt Cement - ATB
B27 BC21 3 Bulk Asphalt Cement - ATB
B28 BC22 3 Bulk Asphalt Cement - ATB
B16 BTO! 3 Bulk PATB Mixture
B17 BT02 3 Bulk PATB Mixture
BI38 BTO3 3 Bulk PATB Mixture
BI9 BT04 3 Bulk PATB Mixture
BI3 BG13 2 Bulk DGAB (100 Ibs)
Bl4 BG4 2 Bulk DGAB (100 Ibs)
B1S BG15 2 Bulk DGAB (100 lbs)
Bl BSO1 2 Bulk Existing Embankment (100 1bs)
B2 BS02 2 Bulk Existing Embankment (100 Ibs)
B3 BS03 2 Bulk Existing Embankment (100 1bs)
B4 BS04 2 Bulk Existing Embankment (100 lbs)
BS BS05 2 Bulk Existing Embankment (100 Ibs)
B6 BS06 2 Bulk Existing Embankment (100 Ibs)
B7 BSO7 2 Bulk Prepared Subgrade (100 Ibs)
B8 BS03 2 Bulk Prepared Subgrade (100 Ibs)
B9 BS09 2 Bulk Prepared Subgrade (100 Ibs)
Bi0 BSI10 2 Bulk Prepared Subgrade (100 ibs)
Bll BS11] 2 Bulk Prepared Subgrade (100 lbs)
B2 BS12 2 Bulk Prepared Subgrade (100 Ibs)
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Table 18. Samples to be shipped to the FHWA Contract Laboratory,
SPS-1 Montana.

3
Cl CAOl 4" AC Core
C2 CAQ2 1 4" AC Core
C3 CAQ3 | 4" AC Core
C4 CAQ4 | 4" AC Core
c7 CAO07 1 4" AC Core
C8 CA08 1 4" AC Core
C9 CAQ9 1 4" AC Core
Cl10 CAIlO 1 4" AC Core
Cl15 CAlS 2 4" AC Core
C21 CAZl 1 4" AC Core
Cc22 CA22 1 4" AC Core
C23 CA23 1 4" AC Core
C24 CA24 1 4" AC Core
C31 CA31 l 4" AC Core
C32 CA32 1 4" AC Core
C33 CA33 1 4" AC Core
C34 CA3¥M4 I 4" AC Core
C35 CA35 2 4" AC Core
C41 CA41 I 4" AC Core
C42 CA42 ! 4" AC Core
C43 CA43 1 4" AC Core
C4d4 CA44 1 4" AC Core
C53 CAS3 2 4" AC Core
C55 CAS5 1 4" AC Core
C56 CAS56 1 4" AC Core
C57 CAS57 1 4" AC Core
Cs8 CAS8 1 4" AC Core
C7 cTo7 l 4" ATB Core
C8 CTO8 | 4" ATB Core
C9 CTO9 1 4" ATB Core
C10 CTI10 | 4" ATB Core
Cl5 CT15 2 4" ATB Core
C21 CT2!t l 4" ATB Core
Cc22 CT22 | 4" ATB Core
C23 CT23 1 4" ATB Core
C24 CT24 I 4" ATB Core
C31 CT31 2 4" ATB Core
C32 CT32 | 4" ATB Core
C33 CT33 1 4" ATB Core
C34 CT34 i 4" ATB Core
C35 CT35 2 4" ATB Core




Table 18 Samples to be shipped to the FHWA Contract Laboratory,
SPS-1 Montana

Sample Location Sample Lab Fest
Number Number Number Type of Sample

C53 CTS3 2 4" ATB Core
Bl BSO1 2 Bulk Existitng Embankment (300 Ibs)
B2 BS02 2 Bulk Existing Embankment (300 Ibs)
B3 BS03 2 Bulk Existing Embankment (300 lbs)
B4 BS04 2 Bulk Existing Embankment (300 lbs)
BS BSOS 2 Bulk Existing Embankment (300 lbs)
B6 BS06 2 Bulk Existing Embankment (300 Ibs)
B7 BSO7 2 Bulk Prepared Subgrade Material (300 1bs)
BS BSO8 2 Bulk Prepared Subgrade Material (300 lbs)
B9 BS09 2 Bulk Prepared Subgrade Material (300 lbs)
B10 BS10 2 Bulk Prepared Subgrade Material (300 lbs)
Bll BSI! 2 Bulk Prepared Subgrade Material (300 Ibs)
BI2 BS12 2 Bulk Prepared Subgrade Material (300 Ibs)
B13 BG13 2 Bulk DGAB (300 lbs)
Bl4 BG14 2 Bulk DGAB (300 Ibs)
B1S BG1S 2 Bulk DGAB (300 1bs)
Bl MSO01 2 Existing Embankment Moisture Content Samples
B2 MS02 2 Existing Embankment Moisture Content Samples
B3 MS03 2 Existing Embankment Moisture Content Samples
B4 MS04 2 Existing Embankment Moisture Content Samples
B5 MSO0S 2 Existing Embankment Moisture Content Samples
B6 MS06 2 Existing Embankment Moisture Content Samples
B7 MSO07 2 Prepared Subgrade Moisture Content Samples
B3 MSO08 2 Prepared Subgrade Moisture Content Samples
B9 MS09 2 Prepared Subgrade Moisture Content Samiples
BI0 MS10 2 Prepared Subgrade Moisture Content Samples
Bl MSI1 2 Prepared Subgrade Moisture Content Samples
B12 MSI12 2 Prepared Subgrade Moisture Content Samples
B3 MGI13 2 DGAB Moisture Content Samples
Bl4 MGl14 2 DGAB Moisture Content Samples
BIS MGI15 2 DGAB Mosture Content Samples
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Laboratory Tracking of Samples

This section contains Laboratory Sample Tracking Tables which contain instructions for sample
handling and tracking throughout the laboratory testing process. Tables 19 through 23 detaul the
sample handling and testing for the State agency laboratory and tables 24 through 27 detail the
sample handling and testing for the FHWA-LTPP Laboratory Matenials Testing Contractor.

These tables provide the laboratories with the following information and directions:

Tracking of samples as they are taken for the field and tested 1n the laboratory
Laboratory test sequences for each pavement matenal type

Dedicated sample(s) for each test

Designation of extra samples for future use

Instructions for sample storage

Special instructions and other remarks

The following 1s a description of the column headings used for the tracking table:

Layer Number - is assigned beginning with layer number 1. Layer number 1 1s
always assigned for the subgrade and the last layer number 1s always the pavement
surface layer.

Layer Description Code - 1s used to describe the material layer. Vahd codes for
this project are.

-- Onginal Surface Layer: 03

-- AC Layer Below Surface (Binder Coarse): 04
-- Base Coarse: 05

-- Subgrade: 07

-- Embankment (Fill): 11

Layer Type - 1s used to classify the type of layer. Valid codes for this project are:

- AC: for asphalt concrete layer

-- TB:  for bound (treated) base layer

-- GB:  for unbound (granular) base layer

-- GS:  for unbound (granular) subbase layer
-~ SS:  for subgrade layer

Test Secrion Number - 1s the number of the test section for which the sample
pertains

Sample Locarion Number - 1s the location the sample was taken and should be
shown on sample tags and labels.
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J Sample Number - is the number identifying each individual sample and should be
shown on sample tags and labels.

. Lab Test Number - shall be assigned as per the following:

-- Beginning of the section (station 0-) samples of each layer that are
retrieved from areas in the approach end of the test section (stations
preceding 0+00) shail be assigned Laboratory Test Number '1'.

-- End of the section (stations 5+): samples of each layer that are retrieved
from areas n the leave end of the test section (stations after 5+00) shall be
assigned Laboratory Test Number '2".

-- Middle of the section (stations 0+00 to 5+00): samples of each layer that
are retrieved from areas in the middle of the test section (from the paver)
shall be assigned Laboratory Test Number '3'.

. Required Laborarory Tests Per Layer - order in which testing shall proceed.
. Exrra Sample - 1s the sample to be saved as a backup for other tests. A "yes" in
this column imples that this 1s a dedicated extra sample saved for future use. A

"no" indicates that a sample can be discarded after use.

. Sample Srorage - the following codes are used to specify the sample storage
conditions for samples

-- environmentally-protected and controlled storeroom at 5-21°C (40-70°F)
- environmentally-protected and controlled storeroom at 5-38°C (40-100°F)
. Sample Disposal? - indicates whether or not a sample can be disposed of after
testing. Generally all samples, or portions of samples that are not tested, are saved

unti] further notice.
Tables 19 through 23 and tables 24 through 27 should be completed (layer number), checked and
modified as necessary to reflect the actual samples received and then submitted to Nichols

Consulting Engineers for approval before any testing commences by the State testing lab and the
FHWA-LTPP testing lab, respectively.
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Table 19 Tracking table of Asphaltic Concrete testing in the State Labo

ratory (or their designee), SPS-1 Montana.

gﬁgg Deigafi " *%X;f 8:—3?;“ im Snjgg*‘ ’Iffft Steps Involved in Laborntory Handling and Testing Sequence
Nowt- 1 Py Mo No ) N, Reguired Laboratory Tests Per Layet Sf;‘ge gf;“cfg*: ﬁfng
Figat Second Third Fousth
03 AC 300113 Co05 CAO0S 2 AC01/P01 AC02/P02 Yes (a) No
03 AC 300113 C06 CAQ06 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300118 Cll CAll 2 ACO01/PO1 AC02/P02 Yes @) No
03 AC 300118 Cl12 CAl2 2 ACO01/P0O1 AC02/P02 Yes @) No
03 AC 300116 Cl13 CAl3 1 ACO1/P01 AC02/P02 Yes (a) No
03 AC 300116 Cl4 CAl4 1 ACO01/P01 AC02/P02 Yes (a) No
03 AC 300116 Cl16 CAl6 2 ACO01/P01 AC02/P02 Yes (a) No
03 AC 300115 Cc17 CAl7 | ACO01/P01 AC02/P02 Yes (a) No
03 AC 300115 C18 CA18 1 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300115 C19 CAIl9 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300115 C20 CA20 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300117 C25 CA25 2 AC01/P01 AC02/P02 Yes (a) No
03 AC 300117 C26 CA26 2 ACO1/P01 ACO02/P02 Yes (a) No
03 AC 300114 c27 CA27 | ACO01/PO1 ACO02/P02 Yes (a) No
03 AC 300114 C28 CA28 1 ACO01/PO1 AC02/P02 Yes (a) No
03 AC 300114 c29 CA29 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300114 C30 CA30 2 ACO01/P01 AC02/P02 Yes a) No
03 AC 300124 C36 CA36 2 ACO01/P01 AC02/P02 Yes (a) No
03 AC 300123 Cc37 CA37 1 ACO01/PO! AC02/P02 Yes (a) No
03 AC 300123 C38 CA38 1 ACO01/PO! ACO02/P02 Yes (a) No
03 AC 300123 C39 CA39 2 ACO01/P01 ACO02/P02 Yes () No
03 AC 300123 C40 CA40 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300119 C45 CA4S 2 ACO1/P01 AC02/P02 Yes (a) No
03 AC 300119 C46 CA46 2 ACO01/PO1 AC02/P02 Yes (a) No
03 AC 300120 Cc47 CA47 1 ACO01/PO1 ACO02/P02 Yes (a) No
03 AC 300120 C48 CA48 1 AC01/P01 AC02/P02 Yes (a) No
03 AC 300120 C49 CA49 2 ACO01/P01 AC02/P02 Yes (a) No
30 AC 300120 C50 CAS0O 2 ACO01/P01 AC02/P02 Yes (a) No
03 AC 300122 CS51 CAS1 1 ACO01/P01 AC02/P02 Yes (a) No

Note I Layer Number to be completed by testing lab after reviewing field sampling logs.




(or their designee), SPS-1 Montana. (cont'd)

Table 19. Tracking table of Asphaltic Concrete testing in the State Laboratory

fayer Layar Layer Test Sample Sample Fab Steps Involved m Laboratory Handling and Testing Sequance
Ramber | Dascrigtion { Typa Section Location Mo, Test - p
Mo } Cods No o, No Requirert Luboratory Tests Pet Luyer Extra i“;?f;i Dfmi N
Fiest Secand Third Fouetls j ‘ )
03 AC 300122 Cs2 CAS2 | ACO01/P01 ACO02/P0O2 Yes (a) No
03 AC 300122 C54 CAS4 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300121 C59 CA59 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300121 C60 CA60 2 ACO01/P01 ACO02/P02 Yes (a) No
03 AC 300118 B23 BA20 3 ACO03/P03 ACO04/P04 ACO5/P05 Note 2 No (a) Yes
03 AC 300123 B24 BA21 3 ACO03/P03 AC04/P04 ACO05/P05 Note 2 No (a) Yes
03 AC 300122 B25 BA22 3 ACO03/P03 ACO04/P04 ACO05/P0S Note 2 No (a) Yes
03 AC 300100 B29 BC23 3 AEQ2/P22 AEOQ3/P23 AE04/P24 AE05/P25 No (®) Yes
03 AC 300100 B30 BC24 3 AE02/P22 AEQ3/P23 AE04/P24 AEOQS/P25 No (a) Yes
03 AC 300100 B3l BC2S5 3 AEQ02/P22 AEQ3/P23 AE04/P24 AEO0S5/P25 No (a) Yes

Note | Layer number to be completed by testing lab after reviewing field samplmg logs
Note 2 Run tests AEO1/P21 - AEOS/P25 on recovered asphalt cement and tests AGO1/P11 - AG06/P14B on extracted aggregate

Note 1: Layer Number to be completed by testing lab after reviewing field samphing logs.
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Table 20 Tracking table of Asphalt Treated Base in the State

Laboratory (or their designee), SPS-1 Montana.

Steps Tnvolved m Laboratory Handimg and Testing Sequence
Layer | Layer | layec Test | Samp lo | Sample |Lab Test Required Labaratacy Tests Per Layer Extra | Sample } Sample
Number | Desoription | Type Section } Location § Number | Number . - Sample | Storage | Disposed?
{Note iy| Eeode Nurgber | Number First Second Thivd Fonrth ampie 1 °
05 TB 300118 Cl1 CTl1 2 ACO1/PO1 ACO02/P02 Yes (a) No
05 TB 300118 Cl2 CTI2 2 ACO01/P01 AC02/P02 Yes () No
05 TB 300116 Cl13 CTI3 1 ACO01/P0O1 ACO02/P02 Yes (a) No
05 TB 300116 Cl4 CTl4 1 ACO01/PO1 AC02/P02 Yes (a) No
05 TB 300116 Clé CTI16 2 ACO01/P01 AC02/P02 Yes (a) No
05 TB 300115 c17 CTI17 1 ACO01/P01 AC02/P02 Yes (a) No
05 TB 300115 Ci8 CTI8 i ACO01/PO1 AC02/P02 Yes (a) No
05 TB 300115 c19 CTI19 2 AC01/P01 ACO02/P02 Yes (a) No
05 TB 300115 C20 CT20 2 ACOL/PO1 ACO02/P02 Yes (a) No
05 TB 300117 C25 CT25 2 AC01/P0! AC02/P02 Yes () No
05 TB 300117 C26 CT26 2 ACO01/P0O1 AC02/P02 Yes (a) No
05 TB 300124 C36 CT36 2 ACO1/PO! ACO02/P02 Yes (a) No
05 TB 300123 C37 CT37 l ACO01/P01 AC02/P02 Yes (a) No
05 TB 300123 C38 CT38 1 ACO01/PO1 ACO02/P02 Yes (a) No
05 TB 300123 C39 CT39 2 ACO01/P0O! ACO02/P02 Yes (a) No
0s TB 300123 C40 CT40 2 ACO01/P01 ACO02/P02 Yes @) No
05 TB 300122 C51 CTs1 1 ACO01/P0! ACO02/P02 Yes (@) No
05 TB 300122 C52 CTS52 1 ACO01/P0O! ACO02/P02 Yes ) No
0s TB 300122 C54 CT54 2 ACO01/PO1 ACO02/P02 Yes (a) No
05 TB 300118 B20 BT20 3 AC03/P03 ACO04/P04 | ACO5/PO5 Note 2 No (a) Yes
05 TB 300115 B21 BT21 3 AC03/P03 AC04/P04 | ACO05/P05 Note 2 No (a) Yes
0s TB 300123 B22 BT22 3 ACO03/P03 AC04/P04 | ACO05/P05 Note 2 No (a) Yes
05 TB 300100 B26 BC20 3 AE02/P22 AEQ3/P13 AEQ04/P24 | AEOS/P25 No (a) Yes
05 TB 300100 B27 BC21 3 AE02/P22 AEO3/P13 AE04/P24 | AE05/P25 No (&) Yes
05 TB 300100 B28 BC22 3 AEQ02/P22 AE03/P13 | AE04/P24 | AE05/P25 No (a) Yes

Note 1: Layer Number to be completed by testing lab after reviewing field sampling logs.
Note 2: Run tests AEO1/P21 - AE05/P25 on recovered asphalt cement and tests AGO1/P11 - AGO6/P14B on extracted aggregate




09

Table 21 Tracking Table of Permeable Asphalt Treated Base n the State Laboratory (or their designee), SPS-1 Montana

Steps fnvolved in Laberstory Handiing and Testing Sequence
Layes La}f&i Layer Tef:t Samg}e Sample | Lab Test Required Laboratory Tests Per Layer Extra | Sumple | Sample
Number | Description| Type | Section Location | Number | Namber . Sample | Starage | Disposed?
Mate 1} | Code Nmpber | Number Firgt Secoud Therd Fourth N
05 TB 1} 300124 B16 BTO1 3 AC04/P04 | AGO04/P14 No (a) Yes
05 TB | 300123 B17 BTO2 3 AC04/P04 | AGO04/P14 No (a) Yes
05 TB | 300119 B18 BTO3 3 AC04/P04 | AGO04/P14 No @) Yes
05 TB | 300121 B19 BT04 3 AC04/P04 | AGO4/P14 No (a) Yes
Note 1 Layer Number to be completed by testing lab after reviewing field sampling logs.
Table 22 Tracking Table of Dense Graded Aggregate Base m the State Laboratory (or their designee), SPS-1 Montana
Steps Involved it Laborstory Haadling sad Testing Sequence
Layer Layer | Layerj Test Sample Sample | Lab Test Requirad Labovatory Tests Per Layer Extra | Sample | Sample
Number | Description | Type | Section § Location | Nougber | Number - Sample | Storage | Dispased?
(Note 13 | €Cods Number | Number First Second Thrd Fourth
05 GB 300113 Bi3 BG13 2 UGO09/P48 No ) Yes
05 GB 300117 B14 BG14 2 UG09/P48 No ®) Yes
05 GB 300121 B15 BGI1S 2 UG09/P48 No ®) Yes

Note | Layer Number to be completed by testing lab after reviewing field sampling logs

Table 23 Trackmg Table of Existing Embankment and Prepared Subgrade Testing  the State Laboratory (or thetr designee), SPS-1 Montana

Steps Invalved in Laboratory Handling and Testing Sequence
Layer L“)’*“; Layer Te‘:';t; . Samq]e Sample f“'ib Test Required Labaratary Tests Per Layer Egtra | Sample | Sample

Number | Description | Typs | Section | Location } Nuwber Nambat - . ‘ Saruple | Storage | Disposed?

(Noter 1y | Code Nuwber | Number First Second Third Fourth » orRge | Hpe
07 SS 300113 B1 BSO! 2 UG09/P48 No L) Yes
07 SS 300116 B2 BS02 2 No testing - sample stored Yes (b) No
07 ss | 300117 B3 BS03 2 UG09/P48 | No ®) Yes
07 SS 300124 B4 BS04 2 No testing - sample stored Yes ®) No
07 SS 300119 BS BSOS 2 No testing - sample stored Yes L) No
07 SS 300122 B6 BS06 2 UG09/P48 No ®) Yes
11 GS 300113 B7 BS07 2 UG09/P48 No ®) Yes
11 GS 300116 B8 BS08 2 No testing - sample stored Yes ®) No
11 GS 300117 B9 BS09 2 UG09/P48 I | No (b) Yes
11 GS 300124 B10 BS10 2 No testing - sample stored Yes L) No
11 GS 300119 B11 BS11 2 No testing - sample stored Yes ®) No
11 GS | 300122 B12 BS12 2 UG09/P48 | | No ) Yes

Note 1 Layer Number to be completed by testing lab after reviewing field sampling logs.
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Table 24. Tracking Table of Asphaltlc Concrete Testing 1n the FHWA Contract Laboratory, SPS-1 Montana.

. Steps Involved in Laboratory Handling and Testng Sequence
Layer ) Layer Layer ’i‘e{;t Sam[f]a Sample }Lab Test Reequired Lekoratory Tasts Par Layer Extra | Semple | Samipie
Number | Description { Type | Section | Location Number | Number - . Seaple | Starage | Disposed?
Hote )| Ceda Number | Number First Second Third Fourth :
03 AC | 300113 Ci CAO01 1 ACO01/P01 ACO02/P02 | ACO07/PO7 (ITS) No (a) Yes
03 AC | 300113 C2 CAO02 1 ACO01/P01 ACO02/P02 ACO7/P07 ACO07/P07 (ITS){ No (a) Yes
03 AC | 300113 C3 CAO03 1 ACO01/PO1 AC02/P02 ACO07/P07 ACO07/P07 (ITS)| No (a) Yes
03 AC | 300113 C4 CA04 1 ACO01/P0O1 AC02/P02 ACO07/P0O7 ACO07/P07 (ITS) No (a) Yes
03 AC | 300118 Cci CAO07 1 ACO01/P01 ACO02/P02 ACO06/P06 No (a) Yes
03 AC | 300118 Cc8 CAO08 1 ACO01/P01 ACO02/P02 | ACO7/PO7 (ITS) No (a) Yes
03 AC | 300118 C9 C09 1 ACO01/P01 ACO02/P02 ACO07/P07 ACO07/P07 (ITS){ No (a) Yes
03 AC | 300118 C10 CAIQ 1 ACO01/P0! AC02/P02 ACO07/P07 ACO7/P07 (ITS)| No (a) Yes
03 AC | 300116 Cl15 CAlS 2 ACO1/PO! AC02/P02 ACO07/P07 ACO07/P07 (ITS)| No (a) Yes
03 AC | 300117 C2i CA21 1 ACO1/PO1 ACO02/P02 | ACO7/P07 (ITS) No (a) Yes
03 AC | 300117 Cc22 CA22 1 ACO01/POl ACO02/P02 ACO07/P07 ACO07/P07 (ITS) No (a) Yes
03 AC | 300117 C23 CA23 | ACO01/P01 AC02/P02 ACO7/P0O7 ACO07/PQ7 (ITS) No (a) Yes
03 AC | 300117 C24 CA24 1 ACO01/P01 ACO02/P02 ACO07/PO7 ACO07/P07 (ITS) No @) Yes
03 AC | 300114 C31 CA3l 1 ACO01/P0O1 ACO02/P02 | ACO7/PO7 (ITS) No (a) Yes
03 AC | 300114 C32 CA32 1 ACOL1/POt AC02/P02 ACO07/P07 ACO07/P07 (ITS)| No (a) Yes
03 AC | 300114 C33 CA33 1 ACO1/PO1 ACO02/P02 ACO7/PO7 ACO07/P07 (ITS)| No (a) Yes
03 AC | 300114 C34 CA34 i ACO1/POl ACO02/P02 ACO7/P07 ACO07/P07 (ITS) No (a) Yes
03 AC | 300114 C35 CA3S 2 ACO1/POI ACO02/P02 | ACO7/PO7 (ITS) No (a) Yes
03 AC | 300119 C41 CA4l1 1 ACO1/P0O1 ACO02/P02 ACO07/P07 ACO07-P07 (ITS)| No (a) Yes
03 AC | 300119 Cc42 CA42 | ACO01/P0O1 ACO02/P02 ACO07/P0O7 ACO07/P07 (ITS)| No (a) Yes
03 AC | 300119 C43 CA43 1 ACO01/P01 ACO02/P02 ACO07/PO7 ACO07/P07 (ITS)}] No (a) Yes
03 AC | 300119 C44 CA44 1 ACO1/P01 AC02/P02 ACO06/P06 No (a) Yes
03 AC 1} 300122 C53 CAS3 2 ACO1/PO1 AC02/P2 | ACOT/PO7 (ITS) No (a) Yes
03 AC | 300121 C55 CASS 1 ACO1/P0O1 AC02/P02 ACO07/PO7 ACO07/P07 (ITS) No (a) Yes
03 AC | 300121 C56 CAS6 1 ACO01/P0! AC02/P02 ACO07/P07 ACO07/P07 (ITS)} No (@) Yes
03 AC | 300121 C57 CAS7 1 ACO1/PO1l | ACO02/P02 ACO7/PQ7 ACO7/P07 (ITS){ No (a) Yes
03 AC | 300121 C58 CAS8 1 ACO01/P01 AC02/P02 AC06/P06 No (a) Yes

Note I Layer Number to be completed by testing lab after reviewing field samphing logs
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Table 25 Tracking Table of Asphalt Treated Base i the F

HWA Contract Laboratory, SPS-1 Montana.

Steps Tnvolved in Laboratory Handling and Testing Sequence
Layer Layer |Layer; Test Sample | Sample | Lah Test Required Lahoratory Tests Per Layer Extra | Sample | Sample
MNumber | Descripfion | Type | Section | Location | Number | Number - ' - Sample | Storage | Disposed?
(Note 1) | Code Nunher | Nomber Fist | Second | Third Fourth
05 TB | 300118 C7 CTO7 1 ACO01/P01 | AC02/P02 Yes (a) No
05 TB | 300118 C8 CTO8 1 ACO1/PO1 | AC02/P02 | ACO7/POT (ITS) No (a) Yes
05 TB | 300118 C9 CTO9 1 ACOI1/PO1 | ACO2/P02 | ACO7/P07 | ACO7/POT (ITS) No (a) Yes
05 TB | 300118 C10 CT10 1 ACO1/PO1 | ACO2/P02 | ACOQ7/PO7 | ACOT/POT (ITS) No (a) Yes
05 TB | 300116 Ci5 CTI5 2 ACO1/PO1 | ACO2/P02 | ACO7/P07 | ACOT/POT (ITS) No (a) Yes
05 TB | 300117 C21 CT21 ] ACO1/P01 | AC02/P02 | ACO7/POT (ITS) No (a) Yes
05 TB | 300117 C22 CT22 1 ACO1/POL | ACO2/P02 | ACO7/P07 | ACOT/POT (ITS) No (a) Yes
05 TB | 300117 C23 CT23 1 ACOI/PO1 | ACO2/P02 | ACO07/P07 | ACOT/POT (ITS) No (a) Yes
05 TB | 300117 C24 CT24 1 ACO1/PO1 | ACO2/P02 | ACO07/PQ7 | ACOT/POT UTS) No (a) Yes
05 TB | 300114 C31 CT31 2 ACO1/PO1 | ACO02/P02 Yes (a) No
05 TB | 300114 C32 CT32 1 ACO1/P01 | ACO02/P02 | ACOT/POT (ITS) No (a) Yes
05 TB | 300114 C33 CT33 1 ACO1/PO1 | ACO2/P02 | ACO07/P07 | ACO7/POT (ITS) No (a) Yes
05 TB | 300114 C34 CT34 | ACO1/PO1 | ACO2/P02 | ACO7/PO7 | ACOT/POT (ITS) No (a) Yes
05 TB | 300114 C35 CT35 2 ACOI1/PO1 | ACO2/P02 | ACO7/P07 | ACOV/POTUTS) No (a) Yes
05 TB | 300122 C53 CTS53 2 ACO01/P01 | AC02/P02 Yes (a) No
Note | Layer Number to be completed by testing lab after reviewing field samphing logs
Table 26 Tracking Table of Dense Graded Aggregate Base mn the FHWA Contract Laboratory, SPS-1 Montana
) Steps Involved in Laboratory Handling sand Testing Sequence
oNote 1y| | Code Number | Number T T Second | Toid | Towth | Fih | Sith | Swuple | Storage | Disposed?
05 GB 300113 B13 BG13 2 UGO1/P41 | UG02/P41 | UG04/P43 | UG08/P47 | UGO5/P44 [ UG07/P46 No (b) Yes
05 GB 300117 B14 BGl14 2 UGO01/P41 | UG02/P41 ] UG04/P43 | UG08/P47| UGO5/P44 | UG0O7/P46 No (b) Yes
05 GB 300121 B15 BG15 2 UGO1/P41 | UG02/P41 | UG04/P43 | UG08/P47 | UGO5/P44 | UG07/P461 No (b) Yes
05 GB | 300113 B13 MG13 2 UG10/P49 No (b) Yes
05 GB 300117 B14 MG14 2 UG10/P49 No (b) Yes
05 GB 300121 B15 MG15 2 UG10/P49 No (b) Yes
Note |  Layer Number to be completed by testing lab after reviewing field sampling logs
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Table 27. Tracking Table of Existing Embankment and Prepared Subgrade

Testing n the FHWA Contract Laboratory, SPS-1 Montana.

Stepy Invalvad in Laboratory Hundbng and Testing Sequence
Layet Layer  jlayery Tost Sample | Sample |Lab Test Required Laboratory Tests Per Layer Bxtre. | Sample § Sampls
Nuwmber | Description § Type Section | Location] Number | Number : . . Snipls | Storage Disposexi?
Note 13 Code Number | Number Frst Secomd | Thid | Fourth Fifth Sixth
11 GS 300113 B7 BSO7 2 SSO1/PSt | SS02/P42 | SS03/P43 | SS04/P52 SS05/P55 | SS07/P46 No M) Yes
11 GS 300116 B8 BS08 2 SSO1/PS1 | $502/P42 | SS03/P43 | SS04/P52 SS05/P55 | SS07/P46 No (b) Yes
11 GS 300117 B9 BS09 2 SS01/PS1 | SS02/P42 | SS03/P43 | SS04/P52 SS05/P55 | SS07/P46 No ®) Yes
11 GS 300124 B10 BS10 2 SSO1/PS1 | SS02/P42 | SS03/P43 | SS04/P52 SS05/P55 | SS07/P46 No « (b) Yes
11 GS 300119 BIl BSI11 2 SSO1/PS1 | SS02/P42 | SS03/P43 | SS04/P52 SS05/PS5 | SS07/P46 No L) Yes
11 GS 300122 B12 BS12 2 SSO1/PS1 | 8502/P42 | $S03/P43 | SS04/P52 SS05/P55 | SS07/P46 No ®) Yes
11 GS 300113 B7 MSO07 2 S$S09/P49 No ®) Yes
11 GS 300116 B8 MSO08 2 $S09/P49 No (b) Yes
11 GS 300117 B9 MS09 2 SS09/P49 No ®) Yes
Il GS 300124 B10 MS10 2 SS09/P49 No ®) Yes
11 GS 300119 Bll MS1t 2 $S09/P49 No L) Yes
11 GS 300122 Bl12 MSI12 2 SS09/P49 No L) Yes
07 SS 300113 Bl BSO1 2 SSO1/PS| | $S02/P52 | SS03/P43 | SS04/P52 SS05/P55 | SS07/P46 No M) Yes
07 SS 300116 B2 BS02 2 SS01/PS1 | $502/P42 | $S03/P43 | SS04/P52 SS05/P55 | SS07/P46 No L) Yes
07 SS 300117 B3 BS03 2 SSO1/PS1 | SS02/P42 | $S03/P43 | SS04/P52 SS05/P55 | SS07/P46 No ®) Yes
07 SS 300124 B4 BS04 2 SSO1/PS! | SS02/P42 | $S03/P43 | SS04/P52 S$S05/P55 | SS07/P46 No L) Yes
07 SS 300119 BS BSOS 2 SSO1/P51 | $S02/P42 | $S03/P43 | SS04/P52 SS05/P55 | $S07/P46 No ®) Yes
07 SS 300122 B6 BS06 2 SSO1/PS1 | SS02/P42 | $S03/P43 | SS04/P52 SS05/P55 | SS07/P46 No o) Yes
07 SS 300113 Bl MSO1 2 $S09/P49 No ®) Yes
07 SS 300116 B2 MS02 2 S$S09/P49 No ®) Yes
07 SS 300117 B3 MSO03 2 $S09/P49 No ®) Yes
07 SS 300124 B4 MS04 2 $S09/P49 No b) Yes
07 SS 300119 BS MSO0Ss 2 S$S09/P49 No ®) Yes
07 SS 300122 B6 MS06 2 S$S809/P49 No (b) Yes

Note 1: Layer Number to be completed by testing lab after reviewing field sampling logs
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Data Forms

Data forms and instructions for all field sampling and measurements described in this document
are contained 1n "Specific Pavement Studies, Materials Sampling, and Testing Requirements
for Experiment SPS-1, Strategic Study of Structural Factors for Flexible Pavements."
Copies of blank data forms are included 1n attachment A. These data forms must be completed
at the time of the work. Completed forms shall be submitted to the designated LTPP representa-
tive.

Sampling and Testing Quantities

The estimated quantities for materials sampling, field testing, and laboratory testing for the SPS-1
project are contained in table 28. It should be noted that the SHRP sampling and test procedures
referenced in these tables and in other portions of this document must be followed 1n conducting
this work. This includes completion and submission of all required data forms.
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Table 28 Estimated quantities of laboratory materials testing, SPS-1 Montana

EXISTING EMBANKMENT
Sieve Analysis . ..........
Hydrometer to 0.01 mm
Atterberg Limits .
Classification and Type of Subgrade
Mossture-Density Relations . . .
Resilient Modulus
Natural Moisture Content .
Permeability
In-Place Density .
Depth to Rigid Layer . .

PREPARED SUBGRADE
Sieve Analysis .
Hydrometer to 0 Ol mm . .......
Atterberg Limits .
Classification and Type of Subgrade .
Moisture-Density Relations .
Resilient Modulus .. ... ...
Natural Moisture Content .
Permeability ... ..
In-Place Density

DENSE GRADED AGGREGATE BASE
Particle Size Analysis
Sieve Analysis (Washed)
Atterberg Limuts
Moisture-Density Relations
Resilient Modulus
Classification
Permeability ..
Natural Moisture Content .
In-Place Density

PERMEABLE ASPHALT TREATED BASE

Asphalt Content (Extraction)
Aggregate Gradation
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LTPP TEST
Designation

SSO1 .

SS02
S$S03
. 5S04
SS05
§S07
SS09
UG09

. SS01 .

SS02

SS03 ..

S804

SS05 .

SS07
SS09
UG09

UGOlI
UGO02
UG0O4
UGO05
uGo7
UG08
UG0o9
UGI0

ACO4
AGO4

. Ship to FHWA Lab
. Ship to FHWA Lab

LTPP
Protocol
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Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
P48 ..
SHRP-LTPP Method . .
SHRP-LTPP Method

N
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fa—

Stup to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
P48
SHRP-LTPP Method

NWAARSANANONOD

N

Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
Ship to FHWA Lab
P48
Ship to FHWA Lab .
SHRP-LTPP Method 24

G L W L L W W W

po4 . .... 4
Pl4 . 4



Table 28 Estimated quantities of laboratory matenals testing, SPS-1 Montana (cont'd)

BITUMINOUS TREATED BASE
Core Examination/Thickness . . . . .
Core Examination/Thickness .

Bulk Specific Gravity

Bulk Specific Gravity .
Maximum Specific Gravity . . . ..
Asphalt Content (Extraction) .
Moisture Susceptibility . .
Resilient Modulus . .. .. ..
Indirect Tensile Strength
In-Place Density

Extracted Aggregate
Specific Gravity of Coarse Aggregate
Specific Gravity of Fine Aggregate . .
Aggregate Gradation
NAA Test for Fine Aggregate Particle Shape

Asphalt Cement
Abson Recovery
Penetration @ 50°F, 77°F, 90°F . .
Specific Gravity (60°F)
Viscosity @ 77°F
Viscosity @ 140°F, 275°F

Asphalt Cement (from plant)
Penetration @ 50°F, 77°F, 90°F . ... ..

Specific Gravity (60°F) . ............

Viscosity @ 77°F
Viscosity @ 140°F, 275° F

ASPHALTIC CONCRETE SURFACE
Core Examuination/Thickness .
Core Examination/Thickness
Bulk Specific Gravity
Bulk Specific Gravity
Maximum Specific Gravity
Asphalt Content (Extraction)
Moisture Susceptibility
Creep Modulus
Resilient Modulus
Indirect Tensile Strength
In-Place Density
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ACOl
ACOl
ACO2
ACQ2
ACQO3
AC04
ACO05

ACO7

ACO7

AGOl
AGO2
AGO4
AGOS

AEOQ]
AEQ2
AEQ03
AEQ4
AEQS

AEQ2
AEQ3
AEO4
AEQS

ACO]
ACOl
ACO02
ACQ2
ACQ3
AC04
ACO5
ACO06
ACO7
ACO7

Ship to FHWA Lab
PO1
Ship to FHWA Lab
. P02
. PO3 .
. P04 .

...... P05

Ship to FHWA Lab
Ship to FHWA Lab
SHRP-LTPP Method

P11
P12
pl4
Pl4A .

P21
P22
. P23
P24
P25

P22
P23
P24
P25

Ship to FHWA Lab
POl
Ship to FHWA Lab
P02
P03
..... P04
PO5
Ship to FHWA Lab
Ship to FHWA Lab
. Ship to FHWA

SHRP-LTPP Method .
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Table 28 Estimated quantities of laboratory materials testing, SPS-1 Montana (cont'd)

Extracted Aggregate
Bulk Specific Gravity of Coarse Aggregate
Bulk Specific Gravity of Fine Aggregate
Aggregate Gradation . . .. ..

NAA Test for Fine Aggregate Partxcle Shape .

Asphalt Cement
Abson Recovery
Penetration @ 50°F, 77°F, 90 F .
Specific Gravity (60°F)
Viscosity @ 77°F . ... ...
Viscosity @ 140°F, 275°F . .

Asphalt Cement (from plant)
Penetration @ 50°F, 77°F, 90°F
Specitic Gravity (60°F)
Viscosity @ 77°F .

Viscosity @ 140°F, 275°F
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AGO1
AGO2
AGO4
AGO5

AEQI
AEQ2
AEQ3
AEQ4
AEOQS

AEQ02

. AEQ3

AE(04
AEQS

P1!
P12
P14

. Pl14A

. P21

P22
P23

. P24

P25

P22

.. P23 ..
P24

P25
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