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FOREWORD 
 

 
 
The Long Term Pavement Performance (LTPP) program is an ongoing and active program.  To 
obtain current information and access to other technical references, LTPP data users should visit 
the LTPP Web site at http://www.fhwa.dot.gov/pavement/ltpp.  LTPP data requests, technical 
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LIST OF ACRONYMS AND ABBREVIATIONS 
 
 
AAP AASHTO Accreditation Program 
AASHTO American Association of State Highway and Transportation Officials  
AC asphalt concrete 
ASTM American SAssety for Testing and Materials 
BBR bending beam rheometer 
COTR Contracting Officer’s Technical Representative 
CTB cement treated base 
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DCP dynamic cone penetrometer 
DOT department of transportation 
DSR dynamic shear rheometer 
FHWA Federal Highway Administration 
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GPS General Pavement Studies 
HC
c 0drochloric acid 
HMA hot mix asphalt 
HMAC hot mix asphalt concrete 
ISSA International Slurry Surfacing Association 
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testing.  Chapter 4 provides the protocols, associated forms, and codes used in completion of 
those forms.  Finally, Chapter 5 provides the guidelines for completing the section layering 
information in the L05 sesChapter ocols,.d(s. Tthelast tw )]TJ
0.0041 Tc -0.009 Tw 9.3815 0 Td
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Protocol Designation Title 
P28* AE08 Test Method for Determining the Flexural Creep Stiffness of 

Asphalt Binder Using the Bending Beam Rheometer (BBR)  
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¶ Pavement layering and laboratory test assignment 
¶ Adherence to specific laboratory testing protocols 
¶ Accuracy in measurements 
¶ Equipment maintenance and calibration 
¶ Review and checking of data 
¶ Presentation of data and reports 
 
 

This requirement continued under FHWA.  However, the requirement could only be enforced for 
the laboratories contracted to FHWA that were performing the resilient modulustion associated 
testing. The State laboratories performing the remaining testing on the SPS projectstion GPS 
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2.4 INDEPENDENT REVIEW OF THE DATA 
 
2.4.1 Review Prior to Entry 
 
Under SHRP, the Regional Engineer was responsible for providing QA on layering assignments, 
field data, and laboratory data.  Generally, the Regional Engineer utilized Regional contractor 
staff to provide input on this QA.   
 
This review involved evaluating the consistency of the data with other information that had been 
obtained from the test section or project.  The review also included comparing the tests 
conducted with those planned and examining the data from a particular test section for 
variability.  Some variation may have existed with the specifics of these reviews between 
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critical data elements were missing.  For instance, this check might have identified records in the 
TST_AC02 table with a missing value for the bulk specific gravity.  The Level D checks 
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CHAPTER 3. TEST PREPARATION 
 
 
This chapter covers information regarding forms that were completed prior to testing and 
preparation of test samples. 
 
3.1 STANDARD FORMS FOR LABORATORY TESTING 
 
This chapter contains LTPP standard forms which were used in the laboratory material handling 
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LTPP LABORATORY IDENTIFICATION CODE:  The laboratory identification code number 
assigned to the laboratory perfor
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Table 3.3 Summary of Experiments 
 

Experiment 
Number 

Experiment Title 

GPS-1 Asphalt concrete over granular base 
GPS-2 Asphalt concrete over bound base 
GPS-3 Jointed plain concrete pavement 
GPS-4 Jointed reinforced concrete pavement 
GPS-5 Continuously reinforced concrete pavement 
GPS-6 Asphalt concrete overlay over asphalt concrete pavement 



SHEET ______ OF ______ 

Page 17 - Revised January 2006 

LTPP LABORATORY MATERIAL HANDLING AND TESTING 
SAMPLE RECEIPT REPORT 

LAB DATA SHEET L01 - PAGE 1 
 
LABORATORY PERFORMING TESTS:_____________________________________________________________ 
LABORATORY IDENTIFICATION CODE:__ __ __ __ 
 
REGION _________________     STATE ___________________ STATE CODE __ __ 
EXPERIMENT NO _____   SHRP ID __ __ __ __ 
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TOTAL NUMBER OF:  
 
1) AC CORES:  The number of 4-inch (102-mm), 6-inch (152-mm) and 12-inch (305-mm) 

AC cores, respectively, received by the LTPP participating laboratory.  
 

Additionally, the form provided the number of AC cores out of the total number of AC 
cores to be sawed each of the following base/subbase materials: 

 
  a)  Bound base/subbase 

b)  PCC and bound base/subbase (see LTPP Protocol P31 in Chapter 4 for the 
definition of bound base and subbase) 
c)  PCC 

 
The total number of PCC cores to be sawed from bound base or subbase material was 
recorded. 

 
2) BOUND BASE CORES:  The total number of 4-inch (102-mm) bound base cores 

received. 
 
3) BOUND SUBBASE (INCLUDING TREATED SUBGRADE) CORES:  The total number 

of 4-inch (102-mm) bound subbase cores received. 
 
4) UNBOUND BASE SAMPLES:  The total number of unbound base samples received. 
 
  a)  BAGS (BULK) 
  b)  JARS (MOISTURE) 
 
5) UNBOUND SUBBASE SAMPLES:  The total number of unbound subbase samples 

received. 
 
  a)  BAGS (BULK) 

b)  JARS (MOISTURE) 
 

6) SUBGRADE SAMPLES:  The total number of granular subgrade samples received. 
    
   a)  BAGS (BULK) 

b)  JARS (MOISTURE) 
c)  THIN-WALLED TUBES 
d)  SPLITSPOON SAMPLES 

 
7) PCC CORES:  The number of PCC core samples received from the drilling and sampling 

crew. 
 
8) PCC BEAMS: The number of formed PCC beams received. 
 
9) AC MIX BULK SAMPLES:  The number of AC hot mix bulk samples received. 
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10) AC-TREATED BASE BULK SAMPLES:  The number of AC-treated base bulk samples. 
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SAMPLE TYPE:  Type of sample.  For example; core, block, piece, chunk, bulk, moisture, 
splitspoon, etc. 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
ATTACHMENT "B" TO SAMPLE RECEIPT REPORT 
PRELIMINARY LABORATORY TEST ASSIGNMENT 
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3.1.4 Form L04 – Laboratory Test Assignments 
 
The Participating Laboratory was responsible for identifying and assigning a pavement layer 
number on Form L04, getting approval of the LTPP Region for the test assignments, and 



SHEET _____ OF _____ 

Page 25 - Revised January 2006 

LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY TEST ASSIGNMENTS 

LAB DATA SHEET L04 
 
LABORATORY PERFORMING TEST:________________________________________________________________________________ 
LABORATORY IDENTIFICATION CODE:__ __ __ __ 
 
REGION _________________ STATE ___________________ STATE CODE __ __ 
EXPERIMENT NO _____    SHRP ID __ __ __ __ 
SAMPLED BY: ______________________________________________  FIELD SET NO. __ 
DATE SAMPLED: __ __/__ __/__ __ __ __                                                                                                                      

1 
LAYER 
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LTPP PROTOCOL:  A three- or four-digit code was completed in column 9 which corresponded 
to the appropriate LTPP Test Designation as shown to the right of the laboratory test titles 
on Form L03 or in Table 1.1. ratode ratode 
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 Rule #3: Any 1.5-inch (38-mm) or thicker AC layer was separated from the AC sample 
by carefully sawing the sample.  The AC cores were sawed so as to provide as 
little disturbance to the sample as possible.  The sawing operation was 
performed on the interface of the layer to be separated so that the AC was not 
weakened by shock or by heating.  The sawed surfaces of cores were required 
to be smooth, plane, parallel, and free from steps, ridges and grooves.  The 
specimens were dried in air at an approximate room temperature (60–75°F 
[16–24°C]).  Sample identification was assig5 Tdand traffic direction marked 
on the core specimen using an arrow to show the direction of travel.  The 
laboratory was required to sawdand separate the bottom layer first, followed 
by the next layer over the bottom layer in ascending order until reaching the 
top layer. 

 
  Exception to Rule #3:  For some 12-inch (305-mm) cores and 12-inch (305-

mm) blocks, depending on their resistance to softening, that were used for 
extraction (LTPP Test AC04) and the subsequent extract Tdaggregate 
gradation (LTPP Test AG04), the layers, if present, may have been separated 
by a heating and curing technique.  For the details of this technique, see the 
Appendix to LTPP Protocol P04, Asphalt Content of Asphalt Concrete. 

 
 Rule #4: All specified AC tests as shown on Forms L03 and L04, were performed on 

every 1.5 inch (38 mm) or thicker AC layer. 
 
 Rule #5:  If a portion of the AC sample contained one or more layers less than 1.5 

inches (38 mm) thick, then no sawing was required for those layers.  No 
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The core of the treated material may have had bonded particles from an unbound layer and/or 
particles of an asphalt concrete layer.  These bonded particles were removed by wedging, or by 
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Rule #2: For 2-inch (51-mm) maximum size aggregates separate test samples were 
obtained if the bulk sample from near one end of the section weighed more 
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 Rule #3: For 2-inch (51-mm) maximum size aggregates, separate test samples um size a
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(Protocol P46).  The comment code 85 was used in reporting the test results 
for P41 and P46. 

 
Sample for Storage.  The sample used for P46 testing was saved and stored 
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 Rule #2: For 2-inch (51-mm) maximum size aggregates separate test samples were 
obtained if the bulk sample from near one end of the section weighed more 
than 140 lbs (64 kg).  Separate test samples in the quantities shown in Table 
3.6, as appropriate, were obtained for performing the tests using Protocols 
P51, P43, P42, P52, P55, and P46. 

 
Sample for Storage.  A representative 
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described above.  The bottom layer was sawed and separated first, followed 
by the next layer over the bottom layer in ascending order until reaching the 
top layer. 

 
Rule #4: If a portion of the PCC sample contained one or more layers less than 8.5 

inches (38 mm) thick, then no sawing was required for those layers.  No 
further testing of these (less than 8.5-inch [38-mm] thick) layers was required.  
However, all layers were required to be appropriately marked for sample 
identification as described above and appropriate layer numbers marked on 
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a number beginning with '01' and increasing for each additional combined sample of that type for 
the test section. 
 
The sample number designation followed the same criteria previously in place as described in the 
Field Sampling Guide.(2)
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CHAPTER 4. TESTING INSTRUCTIONS 
 
 
This chapter contains the primary information needed to complete the testing of individual 
samples for the LTPP program.  The tables on the following pages provide a list of the protocols 
included in this chapter and the expected number of tests per layer for each protocol by 
experiment type.  These target levels of testing were not always achieved.   
 
4.1 LABORATORY MATERIALS TESTING PROGRAM 
 
Details of the laboratory material testing program for basic GPS work are provided in Tables 4.1 e layer type, test designation, LTPP protocol, and number of tests 

per layer. 
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Table 4.1 Testing Program for GPS-1, AC over Granular Base 
 

Material Type, Test Designation 
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Table 4.3. Testing Program for GPS-3, 4, 5 – JPCP, JRCP, CRCP 
 

Material Type, Test Designation LTPP 
Protocol 

Tests Per 
Layer 

I. Portland Cement Concrete 
PC01. Compressive Strength of In-Place Concrete P61 2 
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Table 4.5. Testing Program for GPS-7, AC Overlay over PCC 



 

45 

Table 4.6. Testing Program for GPS-9, PCC Overlay over PCC 
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Table 4.7. Testing Program for SPS-1, Strategic Study of  
Structural Factors for Flexible Pavements 

 
Material Type, Test Designation LTPP 

Protocol 
Tests Per 

Layer 

Layer 
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Material Type, Test Designation LTPP 
Protocol 

Tests Per 
Layer 

AE03. Specific Gravity at 60°F (16°C) P23 3 
AE05. Viscosity at 140°F (60°C), 275°F (135°C) P25 3 
 d. Asphalt Cement from Tanker 
AE025 Penetration at 77°F (25°C), 115°F (46°C) P22 3 
AE03. Specific Gravity at 60°F (16°C) P23 3 
AE05. Viscosity at 140°F (60°C), 275°F (135°C) P25 3 
III. Permeable Asphalt Treated Base 
AC04. Asphalt Content (Extraction) P04 3 
AG04. Gradation of Extracted Aggregate P14 3 
IV. Unbound Granular Base and Subbase 
UG015 Particle Size Analysis P41 3 
UG025 Sieve Analysis (washed) P41 3 
UG04. Atterberg Limits P43 3 
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Table 4.8. Testing Program for SPS-2, Strategic Study of  
Structural Factors for Rigid Pavements 

 
Material Type, Test Designation LTPP 

Protocol 
Tests Per 

Layer 
I. Portland Cement Concrete 
PC01. Compressive Strength  
 14 day – 550 psi (3.8 MPa) PCC, cylinders molded from 
 fresh PCC 

3 

 14 day – 550 psi (3.8 MPa) PCC, cores 6 
 14 day – 900 psi (6.2 MPa) PCC, cylinders molded from 
 fresh PCC 

3 
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Material Type, Test Designation LTPP 
Protocol 

Tests Per 
Layer 

PC04. Static Modulus of Elasticity  
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Table 4.9. Pre-Construction Testing program for SPS-5,  
Rehabilitation of Asphalt Concrete Pavements 

 
Material Type, Test Designation LTPP 

Protocol 
Tests Per 

Layer 
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Table 4.11. Pre-Construction Testing Program for SPS-6,  
Rehabilitation of Jointed Concrete Pavements 

 
Material Type, Test Designation LTPP 

Protocol 
Tests Per 

Layer 
I. Portland Cement Concrete 
PC01. Compressive Strength P61 10 
PC02. Splitting Tensile Strength P62 10 
PC03. PCC Coefficient of Thermal Expansion P63 3 
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Table 4.12. Post-Construction Testing program for SPS-6,  
Rehabilitation of Jointed Concrete Pavements 53 
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Table 4.15. Testing Program for SPS-8, Study of Environmental 
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Material Type, Test Designation LTPP 
Protocol 

Tests Per 
Layer 

 28-day 3 

 1-year 3 
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Table 4.16. Testing Program Subsurface Layers for SPS-9A,  
SUPERPAVE™ Asphalt Binder Study 

 
Material Type, Test Designation LTPP 

Protocol 
Tests Per 

Layer 
New/Re-Construction 
I. Bound (Treated) Base and Subbase 
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Table 4.17. Testing Program Aggregate and Binder Materials for SPS-9A,  
SUPERPAVE™ Asphalt Binder Study 

 
Material Type, Test Designation LTPP Protocol Tests Per 

Unique 
Material 

I. Aggregate Tests 
AG04. Aggregate Gradation P14 1 
AG01. Specific Gravity of Coarse Aggregate P11 1 
AG02. Specific Gravity of Fine Aggregate P12 1 
Specific Gravity of – No. 200  (0.075 mm) Material AASHTO T100 1 
Coarse Aggregate Angularity Penn DOT TM 621 1 
Fine Aggregate Angularity ASTM C1252 1 
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Table 4.20.  Testing Program on Specimens Compacted from Bulk Mix Samples  
Taken from Section 02 from SPS-9A, SUPERPAVE™ Asphalt Binder Study  

 
Material Type, Test Designation LTPP Protocol Number of Testsa 

Gyratory Compaction at N
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Table 4.21.  Testing Program on Cores from Test Sections 01 
and 03 from SPS-9A, SUPERPAVE™ Asphalt Binder Study 

Projects and from Test Section 02 at all Intervals after A1 

 
Material Type, Test Designation LTPP Protocol Tests Per Section 
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Table 4.22.  Testing Program for Cores from Test Section 02 on SPS-9A,  
SUPERPAVE™ Asphalt Bindec2ttudy Projects Taken Immediately After Construction  

Material Type, Test Designation LTPP Protocol Number of Tests 

AC01. Core Examination and Thickness 

P01 8 

AC02. Bulk Specific Gravity 

P02 8 

AC03. Maximum Specific Gravity 

P03 2 

AC04. Asphalt Content (Extraction) 

P04 8 
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Table 4.23.  Testing Program for SPS Projects based on the Materials Action Plan 

 
Material Type, Test Designation LTPP Protocol Tests per Layer 
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All protocols were to be adhered to as standard procedures for the laboratory material testing 
work.  Results from laboratory tests were reported on standard LTPP test forms as provided with 
each protocol. The pertinent test form number was indicated in the REPORT section of each 
protocol.  In addition, space for comment codes also was included as the second to last item in 
the REPORT section of each protocol. 
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LOCATION NUMBER:  This was a three-digit 



  Protocol P01 

68 

PROTOCOL P01 
Test Method for Visual Examination and Thickness  

of Asphaltic Concrete Cores (AC01) 
 
 







  Protocol P01 
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7. REPORT 
 
 The following information is 



  Protocol P01 
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APPENDIX A 
CODES FOR VISUAL EXAMINATION OF ASPHALTIC CONCRETE CORES 

 
 
This attachment to LTPP Protocol P01 describes a series of two-digit codes for reporting the 



  Protocol P01 

Code





  Protocol P01 
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3.2.1 If the entire AC core retrieved from the paveme





  Protocol P01 

77 - Revised January 2006 

LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 

AC CORE EXAMINATION AND THICKNESS 
LAB DATA SHEET T01B 

 
ASPHALT CONCRETE LAYER (ASPHALTIC CONCRETE PROPERTIES) 

LTPP TEST DESIGNATION AC01/LTPP PROTOCOL P01 
 

(This form is to be used to report detailed in4(o)formation as  
described in4(o) Appendix B to Protocol P01) 

 
LABORATORY PERFORMING TEST:______________________________________________________________ 
LABORATORY IDENTIFICATION CODE:__ __ __ __ 
 
REGION _________________     STATE ___________________ STATE CODE __ __ 
EXPERIMENT NO _____                                          
SAMPLED BY: ______________________________________________ FIELD SET NO. __ 
DATE SAMPLED: __ __-__ __-__ __ __ __                                
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PROTOCOL P02 
Test Method for Bulk Specific Gravity of Asphaltic Concrete (AC02) 

 
 
This LTPP protocol covers the determinati
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 Delete 
 
8. CALCULATIONS (METHOD B) 
 
 Delete 
 
9. PROCEDURE (METHOD C) 
 
 Delete 
 
10. CALCULATIONS (METHOD C) 
 
 Delete 
 
12. REPORT 
 
12.1 Sample Identification shall include:  Laboratory Identification Code, Region, State, State 

Code, SHRP ID, Layer Number, Field Set Number, Sample Area Number, Sample 
Location Number, LTPP Sample Number. 

 
12.2 Test Identification shall include: Laboratory Test Number, Test Date, LTPP Test 

Designation, LTPP Protocol Number. 
 
12.3 Test Results 
 
 (a)  Bulk Specific Gravity (BSG) to three decimal places. 
 
 (b)  Perct
( 004 TN1h)pr Absorbed by Volume, perc 004(to the0.5arest whole number). 
 



Protocol P02 
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APPENDIX A 



Protocol P02 
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with suitable suspension apparatus and holder to permit weighing the specimen while 
suspended from the center of scale pan of balance. (Note 1) 

 
  Note 1 - the holder should be immersed to a depth sufficient to cover it and the test sample 
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F
ADED

AicGravityBulkSpecif )( ---
=  
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PROTOCOL P04 
Test Method for Asphalt Content of Asphaltic Concrete (AC04) 

 
 
This LTPP protocol covers the determination of the asphalt content of asphaltic (bituminous) 
materials retrieved from the LTPP test sections and this test shall be carried out in accordance with 
AASHTO T164-05 (Method A) as modified by the following.  Only sections of the referenced 
standard which have been modified are included below.  In all other sections the standard 
(AASHTO T164-05, Method A) shall be followed as written.  The test shall be performed on the 
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Nominal Maximum 
Aggregate Size 





Protocol P04 
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29. CALCULATION OF BITUMEN CONTENT (METHOD E) 
 
 Delete 
 
31. REPORT 
 
31.1 Sample Identification shall include:  Laboratory Identification Code, Region, State, State 

Code, SHRP ID, Layer Number, Field Set Number, Sample Area Number, Sample Location 
Number, LTPP Sample Number. 

 
31.2 Test Identification shall include: Laboratory Test Number, Test Date, LTPP Test 

Designation, LTPP Protocol Number. 
 
31.3 Test Results 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
PP LABORATORY MATER TEST DATA 

ASPHALT CONTENT (QUANTITATIVE EXTRACTION) 



Protocol P05 
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PROTOCOL P05 
Test Method for Moisture Susceptibility of Asphaltic Concrete (AC05) 

 
 
This LTPP Protocol describes a method for determining the moisture susceptibility of asphalt 
concrete specimens.  This test is based primarily on AASHTO T283.  The test shall be performed 
on compacted specimens obtained from projects included within the LTPP experiments. 
 
1. SCOPE 
 
1.1 General 
 

This method involves the evalua
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AC cores should be stored flat side down, fully supported, and between 5¯C (40¯F) and 
21¯C (70¯
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The following definitions are used throughout this protocol: 
 

3.1  Layer: That part of the pavement produced with similar material and placed with similar 
equipment and techniques.  The material within a particular layer is assumed to be 
homogeneous. 

 
3.2 Test Specimen: That part of the layer which is used for the specified test.  
 
4. APPLICABLE DOCUMENTS 
 
4.1 AASHTO Standards 

 
T166 Bulk Specific Gravity of Compacted Bituminous Mixtures 
T167 Compressive Strength of Bituminous Mixtures 
T168 Sampling Bituminous Paving Mixtures 



Protocol P05 
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Protocol P05 
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Protocol P05 
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plastic bag.  The specimens shall then be placed in a 25¯C (77¯F) water bath for 2 hours and 
then tested. 

 
8.3 The other subset shall be conditioned as follows: 
 
8.3.1 The specimen shall be placed in the vacuum container supported above the container bottom 

by a spacer.  The container shall be filled with distilled water at room temperature so that the 
specimens have at least one inch of water above their surface.  A vacuum pressure of 508 
mm of Hg (20 in of Hg) shall be applied for five minutes.  The vacuum shall be removed but 
the specimen will remain submer
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�q�qF) water bath and placed between 
the two loading strips in the testing machine e load will be applied along the as illustrated in Figure 2.   used to insure that the spec
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10.2 Calculate the numerical index of the asphalt mixture's response to the detrimental effect of 
water as follows: 
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11.1 Sample identification shall include: Laborat
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DATA ITEM 

 
UNCONDITIONED (DRY) 

 
CONDITIONED 

INDIRECT TENS. STR.        _ _ _ _.        _ _ _ _.         _ _ _ _.          _ _ _ _.          _ _ _ _.         _ _ _ _. 
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Loads are selected to keep horizontal deformations between 0.038 and 0.089 mm (0.0015 
and 0.0035 in)

2

.  The deformation responses of the specimen are measured near the center 
of the specimen and used to calculate both an instantaneous and total resilient modulus 
(MRi and MRt respectively).  Instantaneous
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the pavement structural respons
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 (d) Creep: the time-dependent part of strain resulting from stress.  A typical load versus 
deformation graph for creep testing is shown in Figure 1. 
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5.3 Gauge Points 
 
 Eight gauge points are required per specimen.  The gauge points must be magnetic (e.g., 

low carbon steel).  Detailed specifications for the gauge points are contained in Appendix 
A.  Typical gauge points are shown in Figure 7. 

 
5.4 Contact Point Template 
 

A template for marking the contact point where the loading heads would be perfectly 
aligned with the gauge points.  Detailed spec
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The chambers shall be capable of a minimum temperature change rate of ±15°C/hour (± 
27°F/hour).  A thermally sealed access port for thermocouple or electrical feed through is 
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Extensometer Response Checks
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same contract specification may be tested as a single specimen.  The traffic direction 
symbol shall be marked on each layer after cutting to maintain the correct orientation.  
Layers too thin to test (less than 25 mm [1.0 in]), as well as any thin surface treatments, 
shall be removed and discarded.   

 
All samples from a single area of the test section (before, within or end) that are candidates 
for this test shall be assembled, and the bulk specific gravity test results reviewed.  Of this 
group of test candidates, the three specimens with the closest bulk specific gravities should 
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cabinet/chamber for a minimum of 24 hours prior to testing at 5°C (41°F) and 25°C 
(77°F).  Specimens shall be held at 40°C (104°F) for a minimum of three hours, but not 
exceeding six hours, prior to testing.  All specimens should be stored in an environment 
where the temperature is maintained between 5 and 21°C (40 and 70°F) until they are to 
be conditioned for testing. 

 
 Each specimen is tested in the following sequence: 
 
 1. Creep Compliance -10°C (14°F) 
 2. Resilient Modulus 5°C (41°F) 
 3. Creep Compliance 5°C (41°F) 
 4. Resilient Modulus 25°C (77°F) 
 5. Creep Compliance 25°C (77°F) 
 6. Resilient Modulus 40°C (104°F) 
 7. Tensile Strength 25°C (77°F) 
 

Mount and center the deformation devices on the sample and zero or rebalance the 
electronic measurement system.  

 
7.2 Alignment and Specimen Seating 
 

At each temperature, insert the test specimen into the loading device and position it so that 
the load strip alignment mark on the test specimen lines up with the loading strips. The 
alignment of the front face of the specimen can be checked by insuring that the specimen 
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9.1.2 Item 2 – SHRP ID 
 
9.1.3 Item 3 – Layer Number 
 
9.1.4 Item 4 – Field Set 
 
9.1.5 Item 5 – Test No (Generally all three specimens will have the same Test No.  However 

space has been left to record the Test No for each specimen independently in case three 
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9.1.20 Item 20 – Data Filename, Test 3.  This sha l l  b e  t h e  n a m e  o f  t h e  r a w  d a t a  f i l e  g e n e r a t e d  

d u r i n g  r e s i l i e n t  m o d u l u s  t e s t i n g  a t t h e  s e c o n d  t e s t  t e m p e r a t u r e .  
 
9.1.21 Item 21 – Test 3 Temp. (°C).  This shall b e  t h e  t e m p e r a t u r e  a t  w h i c h  t h e  f i r s t  r e s i l i e n t  

m o d u l u s  t e s t  w a s  r u n .  
 
9.1.22 Item 22 – Analysis Filename.  This shall be t h e  n a m e  o f  t h e  r e s i l i e n t  m o d u l u s  o u t p u t  f i l e  

generated by the "MRFHWA" software. 
 

9.1.23 Item 23 – Data Filename, Test 1.  This sha l l  b e  t h e  n a m e  o f  t h e  r a w  d a t a  f i l e  g e n e r a t e d  
d u r i n g  c r e e p  c o m p l i a n c e  t e s t i n g  a t t h e  f i r s t  t e s t  t e m p e r a t u r e .  

 
9.1.24 Item 24 – Test 1 Temp. (°C).  This shall  b e  t h e  t e m p e r a t u r e  a t  w h i c h  t h e  f i r s t  c r e e p  

c o m p l i a n c e  t e s t  w a s  r u n  
   
9 . 1 . 2 5  I t e m  2 5  –  D a t a  F i l e n a m e ,  T e s t  2 .   T h i s  s ha l l  b e  t h e  n a m e  o f  t h e  r a w  d a t a  f i l e  g e n e r a t e d  

d u r i n g  c r e e p  c o m p l i a n c e  t e s t i n g  a t t h e  s e c o n d  t e s t  t e m p e r a t u r e .  
 
9.1.26 Item 26 – Test 2 Temp. (°C).  This shall b e  t h e  t e m p e r a t u r e  a t  w h i c h  t h e  s e c o n d  c r e e p  

c o m p l i a n c e  t e s t  w a s  r u n .  
 
9.1.27 Item 27 – Data Filename, Test 3.  This sha l l  b e  t h e  n a m e  o f  t h e  r a w  d a t a  f i l e  g e n e r a t e d  

d u r i n g  c r e e p  c o m p l i a n c e  t e s t i n g  a t t h e  t h i r d  t e s t  t e m p e r a t u r e .  
 
9.1.28 Item 28 – Test 3 Temp. (°C).  This shall  b e  t h e  t e m p e r a t u r e  a t  w h i c h  t h e  t h i r d  c r e e p  

c o m p l i a n c e  t e s t  w a s  r u n .  
 
9.1.29 Item 29 – Analysis Filename.  This shall be t h e  n a m e  o f  t h e  c r e e p  c o m p l i a n c e  o u t p u t  f i l e  

g e n e r a t e d  b y  t h e  " I T L T F H W A "  s o f t w a r e .  
 
9.1.30 Item 30 – Data Filename.  This shall be the  n a m e  o f  t h e  r a w  d a t a  f i l e  g e n e r a t e d  d u r i n g  t h e  

indirect tensile strength test. 
 
9 . 1 . 3 1  I t e m  3 1  –  T e s t  T e m p  ( ° C ) .   T h i s  s h a l l  b e t h e  t e m p e r a t u r e  a t  w h i c h  ( 8 B  7  t h i r d  c r e e p  

 



Protocol P07, Version 1.1 

126 

9.1.34 Item 34 – ".FAM" Filenamee 4.  This shall1 
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A1. LOAD HEADS 
 
A1.1 Bottom Load Heads 
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A1.2  Bottom Load Head Subassembly 
 
 
 
 
 



Protocol P07, Version 1.1 

133 

A1.3 Top Load Head 
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Appendix B 
 

Data Analysis Algorithms 
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B1. INTRODUCTION 
 

This appendix contains the algorithms used to determine the resilient modulus, creep 
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file, then the first three cycles recorded in the data file shall be used for subsequent 
analysis.  If the maximum occurs less than 150 points from the start of the file, then the 
second, third and fourth cycles recorded in the test shall be used.  From now on, regardless 
of which cycles have been selected for analysis, they shall be referred to as cycles 1, 2 and 
3, respectively. 

 
B2.2.2 Calculate Contact Load (Pcontacti)  
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B2.2.6.2 Regression Line 2  
 

(1)

 Starting at the start point of cycle j+1 and moving to the left, select first 300 data 
points (300 data points total). 

 
(2)

 Perform a least squares linear regression on deformation versus time for the selected data points.  The resulting equation shall be as follows: 
 
Eq. B4   

22 )( bTimemnDeformatio +³=  

 
 Where: m2 =  the slope of regression line 2, and 
  b2 =  the Y-intercept of regression line 2 
 
B2.2.6.3 Calculate {H,V}minIi,j,k  
 

 {H,V}minIi,j,k is the deformation at the intersection of regression lines 1 and 2.   
 

Eq. B5   1
21

12
2,,min},{ b

mm
bb
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  ti =  the thickness of specimen i, in 
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For each deformation data set, remove the highest and lowest deformation and average the 
remaining four.  This average shall be referred to as D{H,V}{I,T}navgj 

 
B2.2.12.2 Method 2: Variation of Normal Analysis  
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Trim Data Sets 

Trim1,1 = DHTn1,1,1 

Trim1,2 = DHTn2,1,1 

Trim1,3 = DHTn3,1,1 

Trim  = DHTn
Trim = DHTnTrim = DHTn
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B2.3.2 Subroutine 1 
 
 
  

Find the number of 
data points prior to 
the maximum load 
value for cycle 1. 
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Examine deflection vs. time traces 

Face 1 Face 2 

DVTi,j,1 DVIi,j,1 DHTi,j,1 DHIi,j,1

 

DVTi,j,2 DVI
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B3. CREEP COMPLIANCE DATA ANALYSIS ALGORITHM 
 

An outline of the creep compliance data analysis algorithm that is used in the 
"ITLTFHWA" software, and described in the report by Roque et al. is presented in section 
B3.2.  The algorithm is , and de

 
B3.1 Suband pt Convention  
 

For the purpose of clarity, a suband pt convention has been , veloped.  The suband pt ‘i’ 
represents the specimen number (i = 1, 2, or 3), the suband pt ‘j’ represents the creep time 
(j = 1, 2, 5, 10, 20, 50, or 100), and the suband pt ‘k’ represents the specimen face (k = 1 or 
2).  Thus a variable may have up to three suband pts of the following form: Xi,j,k

 
B3.2 Analysis  
  

A separate analysis must be performed for each of the three temperatures at which creep 
compliance data is collected. 

 
B3.2.1 Determine the creep test start point  
 

The 10
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2 

Calculate the deformation norma
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B4.2.15.1 Case 1: ν > 0.5 
 
 If the ν calculated in step B4.2.14 is greater than 0.5, then ν used = 0.5. 

 
B4.2.15.2 Case 2: ν < 0.05 
 
 If the ν calculated in step B4.2.14 is less than 0.05, then ν used = 0.05. 

 
B4.2.15.3 Case 3: 0.05 < ν < 0.5 
 
 If the ν calculated in step B4.2.14 is between 0.05 and 0.5, then ν used = ν. 
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DATA ITEM SPECIMEN 1 SPECIMEN 2 SPECIMEN 3 
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LABORATORY MATERIAL TEST DATA 

SPECIFIC GRAVITY AND ABSORPTION OF EXTRACTED COARSE AGGREGATE 
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PROTOCOL P12 
Test Method for Specific Gravity and 

Absorption of Extracted Fine Aggregate (AG02) 
 
 
This LTPP protocol describes the determination of the specific gravity of the fine aggregate 
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2.36 mm (No. 8) – 1.18 mm (No. 16) 39.6 grams (1.4 oz) 
1.18 mm (No. 16) – 600 μm (No. 30) 51.3 grams (1.8 oz) 
600 μm (No. 30) – 300 μm (No. 50) 64.8 grams (2.3 oz) 
300 μm (No. 50) – 150 μm (No. 100) 15.3 grams (0.6 oz) 

 
 Note 2:  After every ten test
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 ASTM C117-87 Test Method for Material Finer than 75-μm (No. 200) Sieve in Mineral 

Aggregate; except in this case, a 150-μ m (No. 100) sieve will be used to remove minus 150-
μ
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9.3 After the funnel empties, remove excess sand from the measure by a single pass of the 
spatula with the blade vertical using the straight part of its edge in light contact with the top 
of the measure.  Until this operation is complete, exercise care to avoid vibration or 
disturbance that could cause compaction of the fine aggregate in the measure.  Brush 
adhering grains from the outside of the measure and weigh the contents to the nearest 0.1 
grams (0.004 oz).  Retain all sand grains. 

 
 Note 1:  After strike-off, the measure may be tapped lightly to compact the sample to make 

it easier to transfer the measure to scale or balance without spilling any of the sample. 
 
9.4 Collect the sample from the retaining pan and measure, and repeat the procedure again. 
 
9.5 For each run, record the weight of the sand in the measure. 
 
10. CALCULATION 
 
10.1 Calculate the uncompacted voi375 -s for each determination as follows: 
 

Calculate the uncompacted voi375 -s fo
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Column 21 - Difference between void test 1 and 2 on same sample 
Column 22 - Comment Code 
Column 23 - Note to Comment Code (optional) 
Column 24 - Laboratory Identification Code 
Column 25 - Test Date 
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PROTOCOL P21 
Test Method for Recovery of Asphalt 

From Solution by Abson Method (AE01) 
 
 
This LTPP protocol describes the Abson recovery method of asphalt cement binder from solutions 
previously obtained by extracting asphalt mixtures with reagent-grade trichloroethylene. 
 
This test shall be carried out in accordance with AASHTO T170-00 



 Protocol P21 
 

202 

 
9.5 The recovered asphalt cement shall be heated 
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�q F (25°C) and 115¯F (46°C). 
 
This test shall be carried out samples of both virgin and recycled aggregate mixtures recovered from test sections included in 

the LTPP experiments.  The asphalt cement shall be recovered from the AC cores and asphalt-
aggregate mixtures by the Abson method specified in LTPP Protocol P21. 
 
1. SCOPE 
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9. PROCEDURE 
  
 In accordance with Section 9 of AASHTO T49-87 for two separate specimens from the 

same asphalt cement sample at 77¯F (25°C) and 115¯F (46°C) (i.e., one at 77¯
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 

PENETRATION OF EXTRACTED ASPHALT CEMENT AT 77 AND 115¯F 
TEST DATA SHEET T22 

 
ASPHALT CONCRETE LAYER (ASPHALT CEMENT PROPERTIES) 

LTPP TEST DESIGNATION: AE02/LTPP PROTOCOL P22 
 
 
 

LABORATORY PERFORMING TEST:______________________________________________________________ 
LABORATORY IDENTIFICATION CODE: __ __ __ __ 
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PROTOCOL P25 
Test Method for Kinematic and Absolute 

Viscosity of Extracted Asphalt Cement (AE05) 
 
 
This LTPP protocol describes the method for the determination of the 
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5.2 Viscometer, capillary-type, made of borosilicate glass, annealed, suitable for the absolute 
viscosity test as described in Annex A2.1 and A2.2 (Asphalt Institute Vacuum Capillary 
Viscometer) of AASHTO T202-84.  Details regarding the calibration of the viscometer are 
given in Appendix A4 of AASHTO T202-84. 

 
5.3 Thermometers - In accordance with Section 5.3, 5.3.1 and 5.3.2 of AASHTO T201-86. 
 
5.4 Bath - In accordance with Section 5.4 of AASHTO T201-86. 
 
5.5 Timer - In accordance with Section 5.5 of AASHTO T201-86. 
 
5.6 Vacuum System - In accordance with Section 6.4 of AASHTO T202-84. 
 
6. PREPARATION OF SAMPLE 
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 Record the following on Form T25. 
 
9.1 Sample identification shall include: Laboratory Identification Code, Region, State, State 

Code, SHRP ID, Field Set Number, Sample Are Staa Number, La Stayer Number, Location 
Number and LTPP Sa Stample Number. 

 
9.2 Test identification shall include: LTPP 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 

KINEMATIC AND ABSOLUTE VISCOSITY 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 
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18.4 Comments shall include LTPP standard comment code (s) as shown Section 4.3 of this 
Guide, and any other note as needed. 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 

FRACTURE PROPERTIES OF ASPHALT BINDER  
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PROTOCOL P61 
Test Method for Identification and Description of Treated Base and 
Subbase Materials, and Determination of Type of Treatment (TB01) 

 
 
This LTPP protocol covers the procedures for identification and description of treated base and 



Protocol P31 (e) Treated Subgrade: Treated subgrade materials are bound or stabilized layers of subgrade.  
The terms (treated, bound, stabilized) are used interchangeably in reference to the treated 
subgrade containing a cementing or binding type of agent.  Table 4.26 and Table 4.29 of the 
LTPP Laboratory Material Testing Guide should be consulted to assign appropriate LTPP 
terminology and codes for the description of treated subgrade material and type of treatment 
respectively.  The treated subgrade may be asph
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(b) The results of each test determined from the specified cores and/or chunks of the treated 
layer shall be assigned Laboratory Test Number "2", if these samples were retrieved from 
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8.3 Test samples of the treated subgrade shall be obtained following the instructions of (a) 
Section 8.1 of this protocol for preliminary identification and (b) Section 8.2 of this protocol 
for detailed description. 

 
8.4 The following LTPP rules shall be followed to prepare cores for testing. 
 
 (a) Some pavement sections may contain very thin layers such as leveling courses or bond 

breaker courses placed on top of the base or subbase layers.  These very thin layers are not to 
be tested and are removed prior to testing the treated base or subbase core(s). 

 
 (b) The core of the treated material may have bonded particles from an unbounded layer 

and/or particles of an AC layer.  These bonded particles sha
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Code

 Description

 
65 Coarse aggregate along the face of the core contains 50% or more of crushed 

materials with fractured faces. 

66 Coarse aggregate along the face of the core is a mixture of uncrushed gravel and 
crushed gravel or stone. 

67 The exposed aggregates along the face of the core are lightweight aggregate. 

68 More than 10% of the surface area of the core contains soft and deleterious 
aggregate particles or clay balls.  Soft aggregates are defined as those aggregates 
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APPENDIX "B" TO LTPP PROTOCOL P31 
VISUAL EXAMINATION CODES FOR 

ASPHALT TREATED BASE AND SUBBASE 
MATERIALS AND TREATED SUBGRADE 
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Code Description 
15 
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LABORATORY MATERIAL TEST DATA DESCRIPTION OF MATERIAL AND TYPE OF TREATMENT 

LAB DATA SHEET T31 

TREATED BASE/SUBBASE AND SUBGRADE LAYERS 
LTPP TEST DESIGNATION TB01/LTPP PROTOCOL P31 

 
LABORATORY PERFORMING TEST:____________________________________________________________________________ 
LABORATORY IDENTIFICATION CODE:__ __ __ __ 
REGION _________________     STATE ___________________  STATE CODE __ __ 
EXPERIMENT NO _____ SHRP ID __ __ __ __ 
SAMPLED BY: ______________________________________________  FIELD SET NO. __ 

DATE SAMPLED: __ __-__ __-__ __ __ __                                
TREATED LAYER MATERIAL TYPE: (CIRCLE ONE) TREATED BASE/TREATED SUBBA SE/TREATED SUBGRADE 

1. LAYER NUMBER (FROM LAB SHEET L04) __     
2. SAMPLING AREA NO. (SA-) _ _ _ _ 
3. LABORATORY TEST NUMBER  ....... _ _ 
4. LOCATION NUMBER  ................... 3. L(5TIOST DD: __ R  .......)-7( )... 
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PROTOCOL P32 
Test Method for Determination of Compressive Strength of 

Other than Asphalt Treated Base and Subbase Cores (TB02) 
 
 
This LTPP Protocol covers the determination of the compressive strength of other than asphalt 
treated (OTB) base and subbase cores.  This protocol also covers the determination of the 
compressive strength of treated subgrade cores.  The OTB materials include lean concrete, 
econocrete, soil cement, lime-treated soils, and chemical.00abilized so
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(OTB) material (for example, lime, cement, lime- and cement- flyash, polymer and chemical 
treated subgrade; but not lean concrete and econocrete). 
 
(f) Core: An intact cylindrical specimen of the pavement material that is removed from the 
pavement by drilling at the designated location.  A core can consist of, or include, one, two 
or more different layers. 
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shall be followed as written in the ASTM standard.  All other sections of this protocol shall be 
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5. APPARATUS 
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Dry the specimens by air at an 
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L/D Ratio Correction Factor 
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17.1 Sample Identification shall include:  Laboratory Identification Code, Region, State, State 
Code, SHRP ID, Layer Number, Field Set Number, Sample Area Number, Sample Location 
Number, LTPP Sample Number. 

 
17.2 Test identification shall include: LTPP Test Designation, LTPP Protocol Number, 

Laboratory Test Number, Test Date. 
 
17.3 Test Results 
 
 Report the following: 
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17.4 Comments shall include LTPP standard comment code(s), as shown in Section 4.3 of this 
Guide and any other note, as needed.  Additional codes for special comments associated 
with Protocol P32 - Method B are given below. 
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APPENDIX "A" TO LTPP PROTOCOL P32 
CODES FOR VISUAL EXAMINATION OF OTHER THAN 

ASPHALT TREATED BASE AND SUBBASE (OTB) 
MATERIALS AND TREATED SUBGRADE 

 
This attachment to LTPP Protocol P32 describes a series of two-digit codes for reporting the 
results of visual examination 
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Code Description 
64 Core is missing significant portions and cannot be considered a coherent 

cylindrical core; unsuitable for testing.  Do not test for LTPP Protocols 
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LABORATORY MATERIAL TEST DATA 
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c) Test Sample:  That part of the bulk sample of an unbound layer which is prepared and 
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Therefore, when accurate determinations of material finer than the No. 200 (0.075-mm) 
sieve in fine or coarse aggregate are desired, the AASHTO T11-85 me
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PROTOCOL P42 
Test Method for Hydrometer Analysis of Subgrade Soils (SS02) 

 
 
This LTPP protocol covers the determination of the particle size analysis of subgrade soils by the 
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c) Test Sample:  That part of the bulk sample of an unbound layer which is prepared and 
used for the specified test.  The quantity of the test sample 
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8.6 Plotting - As described in Section 18.1 of AASHTO T88-00. 
 
8.7 Precision - As described in Section 20 of AASHTO T88-00. 
 
9. REPORT 
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Sieve Sizes 
Standard (mm) % Passing 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 

HYDROMETER ANALYSIS 
LAB DATA SHEET T42 

SUBGRADE LAYER 
LABORATORY PERFORMING TEST:______________________________________________________________ 
LABORATORY IDENTIFICATION CODE:__ __ __ __ 



Protocol P43 
 

271 



Protocol P43 
 

272 

c) Test Sample: That part of the bulk sample of an unbound layer which is prepared and used 
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2 7 3  

5.3 Test Result 
 
 Report the following: 
 
5.3.1 LTPP Test Designation (UG04 or SS03) 
 
5.3.2 Liquid Limit (LL) of the sample, expressed as a percent to the nearest whole number. 
 e sample, expressed as a percent to the nearest whole number. 
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PROTOCOL P44 
Test Method for Moisture-Density Relations of Unbound 

Granular Base and Subbase Materials (UG05) 
 
 
This LTPP Protocol covers the determination of the moisture-density relations of unbound granular 
base and subbase materials.  This protocol is based on AASHTO T180-8c ("Moisture-Density 
Relations of Soils Using a 10-lb [4.54 kg.] Rammer and an 18-in. [457 mm] Drop").  The test shall 
be carried out in accordance with this standard (AASHTO T180-8c)
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 P46 Resilient Modulus of Unbound Granular Base 
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7.1 Same as described in Section 10.1 of Method D and Section 8 of Method C of AASHTO 
T180-86. 

 
7.2 The point at which the wet unit mass either decreases or does not change should be achieved 

within 3 to 5 water addition incr
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10.4 Comments shall include LTPP standard comment code(s), as shown in Section 4.3 of this 
Guide and any other note as needed.  Additional codes for special comments associated with 
the moisture-density testing of bulk samples of the unbound granular base or subbase layer 
are given below. 

           
Code Comment 

61 Insufficient size of test sample because the quantity of the bulk sample 
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Code Comment
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PROTOCOL P46 
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2.2 Test Sample Locations and Assignment of Laboratory Test Numbers 
 
The test shall be performed on the test specimens prepared from bulk samples of the 
unbound granular base and subbase materials retrieved from BA-type, 305-mm (12-inch) 
diameter, boreholes from the test pit(s) or from other bulk sampling locations as dictated 
by the sampling plaocafor the particular LTPP section.    
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NOTE 1:  If 10 percent or less of a Type 1 sample is retained on the 37.5-mm (1.5-inch) 
sieve, the material greater than the 37.5-mm (1.5-inch) sieve shall be scalped off prior to 
testing.  If more than 10 percent of the sample is retained on the 37.5 mm (1.5 inch) sieve, 
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 where: A = cross sectional area of the sample. 
 
 (p) Cyclic Axial Stress (Resilient Stress, Scyclic) - cyclic (resilient) applied axial stress. 
 

Scyclic = Pcyclic/A 
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 • Moisture-Dresity Relations (LTPP Test Designation UG05, Protocol P44) 
 

For the GPS testing program, in addition to this testing of unbound granular base/subbase 
materials, the following information shall be available from the field sampling and testing 
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NOTE 4:  During periods of resilient modulus testing, the load



P r o t o c o l  P 4 6  

d  i f  t h e  L V D T s  d o  n o t  m e e t  t h e  m a n u f a c t u r e r ' s  t o l e r a n c e  

requirements for accuracy. 

6 . 3 . 4  S u i t a b l e  s i g n a l  e x c i t a t i o n ,  c o n d i t i o n i n g ,  and recording equipment are required for 

simultaneous recording of axial s i g n a l  s h a l l  b e  c l e a n  a n d  f r e e  

of noise (use shielded cables for connections). If a filter is used, it should have a frequency 

which cannot attenuate the signal.  The LVDT
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7. PREPARATION OF TEST SPECIMENS 
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any case, the depth in relation to the top of the subgrade that the sample is obtained from 
should be noted on Laboratory Test Data Sheet T46. 
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Engineer and should be made on a case-by-case basis.  However, every effort shall be 
made to compact the samples to in-situ condit
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test should be continued to completion.  It is emphasized that specimen alignment is 
critical for proper Mr results. 

 
8.1.2.4 Testing Specimen - The testing is performed following the loading sequence shown in 

Table 1.  Begin by decreasing the maximum axial stress to 13.8 kPa (2 psi) (Sequence No. 
1, Table 1) and set the confining pressure to 41.4 kPa (6 psi).     
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chamber piston rod, including the LVDT holder, (downward force).  Instructions for 
adjusting the contact load are given in Appendix D of this procedure. 

 
8.1.2.5 Apply 100 repetitions of the corresponding cyclic axial stress using a haversine shaped 







Protocol P46 

309 

preconditioning) portion of the test procedure.  If the total vertical permanent strain did not 
exceed 5 percent, continue with the quick shear test procedur
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NOTE 19:  When bulk samples are retrieved from the same general area from several BA-



Protocol P46 

312 

 
10.3.2 Form T46B shall be used to record general information concerning the specimen and layer 

being tested.  This form shall be completed only for thin-wall tube specimens.  This form 
shall not be used to record information for recompacted samples. 

 
10.3.2.1 Item 8 - Record the approximate distance from the top of the subgrade to the top of the 

specimen.  This information can be found on the field data sheets for the test section in 
question. 

 
10.3.2.2 Item 9
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1.  LABORATORY IDENTIFICATION CODE 
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  Wad (grams) = (Ws + Was) × (1 + w1/100) 
 
2.6 Determine the weight of water (Waw) required to increase the weight from the existing 

dried weight of water (W1) to the weight of water (Ww) corresponding to the desired 
compaction moisture content (w). 

 
  W1 (grams) = (Ws + Was) × (w1/100) 
  W2 (grams) = (Ws + Was) × (w/100) 
  Waw (grams) = W2 – W1 
 
2.7 Place the sample (Wad) determined in 7.3.7 into a mixing pan. 
 
2.8 Add the water (Waw) to the sample in small amounts and mix thoroughly after each 

addition. 
 
2.9 Place the mixture in a plastic bag.  Seal the bag and place it in a second bag and seal it. 
 
2.10 After mixing and storage at a minimum of overnight and a maximum of two days, weigh 

the wet soil and container to the nearest gram and record this value on the appropriate 
form (see Worksheet T46). 

 
2.11 The material is now ready for compaction. 
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APPENDIX B 
COMPACTION OF TYPE 1 SOILS
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rigid body since calculations of strain assume zero movement of the bottom platen under 
load. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Typical apparatus for vibratory compaction of Type 1 unbound materials. 
 
 
3.2 Place the paper filters, two bronze discs/porous stones and the top platen on the bottom 

platen. Determine the total height of the top and bottom platens and stones to the nearest 
0.25 mm (0.1 inch). 

 



  Protocol P46 

320 

3.5 Place the split mold around the bottom platen and draw the membrane up through the 
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APPENDIX C 



  Protocol P46 
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Figure 10. Compaction of Type 2 soil, lift 4. 
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3.5 Slowly increase the load until the plugs rest firmly against the mold ends.  Maintain this 
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3.16 Place a platen similar to the one used in step 3.13 on top of the specimen. 
 
3.17 Using a vacuum membrane expander, place the membrane over the specimen.  Carefully 

pull the ends of the membrane over the end platens.  Secure the membrane to each platen 
using O-rings or other means to provide an airtight seal. 

 
 Proceed with Section 8.1 of this protocol. 
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c) Test Sample: That part of the bulk sample of an unbound layer which is prepared and 
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Code Comment 
61 Insufficient size of the test sample because the quantity of the bulk 
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PROTOCOL P48 
Test Method for Permeability of Unbound Base and Subbase Materials 

Under Constant Head Using a Rigid Wall Permeameter (UG09) 
 
 
This protocol covers the determination of the coefficient of permeability by a constant-head 
method for the laminar flow of water through unbound base and subbase materials.  This protocol 
is based on AASHTO T 215-70 (Permeability of Granular Soils (Constant Head)).  The test shall 
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5.5.3 Delete 
 
8. REPORT 
 
 Record the following on Form T48: 
 
8.1 Sample identification shall include:  Laboratory Identification Code
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PROTOCOL P49 
Test Method for Determination of Natural Moisture Content (UG10, SS09) 

 
 
This LTPP protocol covers the determination of the natural moisture content of the unbound 
granular base and subbase materials and subgrade soils.  The test sha



SHEET _____ OF _____ 
 

352 - Revised January 2006 

LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 

NATURAL MOISTURE CONTENT 
LAB DATA SHEET T49 

 
UNBOUND GRANULAR BASE/SUBBASE LAYERS AND SUBGRADE SOILS 

LTPP TEST DESIGNATION UG10, SS09/LTPP PROTOCOL P49 
 
LABORATORY PERFORMING TEST:______________________________________________________________ 
LABORATORY IDENTIFICATION CODE:__ __ __ __ 
 
REGION _________________     STATE ___________________ STATE CODE __ __ 
EXPERIMENT NO _____ SHRP ID __ __ __ __ 
SAMPLED BY: ______________________________________________ FIELD SET NO. __ 
DATE SAMPLED: __ __-__ __-__ __ __ __                                
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PROTOCOL P51 
Test Method for Sieve Analysis of Subgrade Soils (SS01) 

 
 
This LTPP protocol covers the determination of the gradation of subgrade soils by washed and dry 
sieve analyses.  This protocol is based on:  (1) the test standard AASHTO T27-88I (Sieve Analysis 
of Fine and Coarse Aggregates), and (2) the test standard AASHTO T11-85 (Amount of Material 
Finer Than 0.075 mm (No. 200 sieve) in Aggregate) collectively known as LTPP Test Designation 
SS01 for subgrade soils.  The tests shall be carried out in accordance with these standards 
(AASHTO T27-88I and AASHTO T11-85), as modified herein.  Those sections of the AASHTO 
standards included in this protocol by reference and without modifications shall be strictly 
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layer should never be mixed with the material from another layer even if there is less than 





Protocol P51 

6.4 The approximate weight of the test sample shall conform to the weight requirement 
described in Section 6.4 of AASHTO T27-88I for aggregates with nominal maximum size of 
2 inches (51 mm) or less for the total bulk sample weighing 150 lbs (68 kg) or more.  The 
approximate weight of the test sample shall not exceed 50 lbs (23 kg) for larger nominal 
maximum size aggregates.  The approximate weight of the test sample shall not exceed 40 
lbs (18 kg) if the total bulk sample weighs 100 lbs (45 kg) or more, but less than 150 lbs (68 
kg). 

 
 NOTE: The nominal maximum aggregate size is defined as the smallest sieve opening 

through which at least 95 percent

 of the aggregate passes.  Delete Section 6.5 of AASHTO 
T27-88I. 

 
6.5 Even if the weight of the te
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7.10 The portion of the sample finer than the No. 4 (4.75-mm) sieve may require distribution on 
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PROTOCOL P51A 
Test Method for Dry Sieve Analysis of Subgrade Soils (SS01) 

 
 
This LTPP protocol covers the determination of the gradation of subgrade soils by dry sieve 
analysis.  This protocol is based on test standard AASHTO T27-88I (Sieve Analysis of Fine and 
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4. APPARATUS 
 

As required in Section 5 of AASHTO T27-88I with the exception that the sieve sizes shall 
conform to Section 8.3.1 of Protocol P51A. 

 
5. TEST SAMPLE 
 
5.1 Assign the appropriate layer number to the 
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8.4 Attach a cumulative particle size gradation curve such as shown in Figure 4 of ASTM 
D2487-85 with Form T51A. 

 
8.5 Comments shall include LTPP standard comment code(s), as shown in Section 4.3 of this 

Guide and any other note as needed.  Additional codes for special comments that may be 
associated with the testing of bulk samples are: 

 
Code
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PROTOCOL P52 
Test Method for Classification and Description of Subgrade Soils (SS04) 

 
 
This LTPP Protocol covers the procedures for classification and description of
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4.1  As described in Section 4.1 of ASTM D2488-00.  This method yields standardized criteria 
and procedures for describing and identifying soils based on a visual examination and 
simple manual tests. 

 
4.2  As described in Section 4.2 of ASTM D2488-
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10.2 Use the AASHTO classification system (AASHTO M145-87I) for assigning the AASHTO 
classification using material codes provided in Table 4.27 of Chapter 4 of the LTPP 
Laboratory Material Testing Guide. 

 
10.3 The material shall also be assigned Mr Material Type "1" or "2" for use in the resilient 

modulus testing (Protocol P46).  According to 
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r Material Type" based on the guidelines provid
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PROTOCOL P54 
Test Method for Unconfined Compressive Strength of Subgrade Soils 

 
 
This protocol describes the test method for determining the unconfined compressive strength of 
cohesive subgrade soil samples.  This protocol is based on AASHTO T208-90 (Unconfined 
Compressive Strength of Cohesive Soil).  The test shall be performed in accordance with this 
standard (AASHTO T208-90), as modified herein.  Those sections of the AASHTO standard 
included in this protocol by reference and without modification shall be strictly followed.  All 
other sections of this protocol shall be followed as herein written. 
 
The referenced test method shall be performed on a representative subgrade sample obtained 
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7.3 Record all required data on Form T54. 
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PROTOCOL P55 
Test Method for Moisture-Density Relations of Subgrade Soils (SS05) 

 
 
This LTPP Protocol covers the determination of the moisture-density relations of subgrade soils.  
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(b) Bulk Sample: That part of 
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 P51 Sieve Analysis of Subgrade Soils. 
 P52 Classification and Description of subgrade soils. 
 P49 Determination of Natural Moisture Content. 
 P44 Moisture-Density Relations of Unbound Granular Base/Subbase Materials. 
 P46 Resilient Modulus of Unbound Granular Base and Subbase Materials and Subgrade 

Soils. 
 
3. APPARATUS 
 
 The apparatus for moisture-density relations testing shall conform to the requirements of 

Section 2 of AASHTO
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6.4 Discard any coarse material larger than the 1 ½-in. (38-mm) sieve and do not use this 
material for moisture-density test.  Use special comment code 76 (See Section 10.4 of 
Protocol P55) to record this condition on Form T55. 

 
7. PROCEDURE 
 
7.1 Same as described in Section 10.1 of Method D and Section 8 of Method C of AASHTO 

T99-86.  
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10.3.3 The maximum density (MD),in lb/ft3 (pcf), to the nearest whole number. 
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Code Comment 
77 The gradation test results (Protocol P41 and Form T41 or Protocol P51 

and Form T51, as appropriate) indicate up to 5% coarse material 
passing the 1 ½-in. (38-.1441 ) sieve and retained on the ¾-in. (19-mm) 
sieve.  This coarse material was included in the test sample for the 
moisture-density test. 

78 The coarse fraction passing the 1 ½-
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P R O T O C O L  P 5 6  
T e s t  M e t h o d  f o r  D e n s i t y  o f  S u b g r a d e  S o i l s  ( S S 0 8 )  
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 Where: M
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PROTOCOL P60 
Test Method for Determining Expansive Soils (SS12) 

  
 
This protocol describes a method to determine if a soil is expansive and a method to predict the 
amount of swell.  This protocol is based on AASHTO Designation T 258-81 (1996), Determining 
Expansive Soils.  The test shall be performed in accordance with this standard (AASHTO T 258), 
as modified herein.  Those s
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LABORATORY MATERIAL TEST DATA DETERMINING EXPANSIVE SOILS 

LAB DATA SHEET T60 
 

SUBGRADE SOILS 
TEST DESIGNATION SS12/PROTOCOL P60 

 
LABORATORY PERFORMING TEST:______________________________________________________________ 
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Code Comments C39
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PROTOCOL P63 
Test Method for the Determination of the 

Coefficient of Thermal Expansion of PCC (Pb03) 
 
 
This LTPP protocol covers the test method for determination of the coefficient of thermal 
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2.2 ASTM Standards: 
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allowed to freely adjust to any change in
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APPENDIX A 
STANDARD TESTING EQUIPMENT 

 
 
A.1 Specimen Measuring Apparatus  
 The measuring apparatus consists of two primary components: a frame and a length 

change measuring device.  
 
A.1.1 Frame  
 Figure A.1 shows a schematic of a suitable measuring frame.  Any specimen measuring 

frame should be constructed with the following features in mind: 
 
 Because the frame will be submerged in water throughout the test, components should be 

made of a non-corroding material. In so far as possible, the portions of the frame which 
directly affect measurement over a change in temperature, should be constructed of invar 

and protected from corrosion as necessary. 
 
 The frame may be designed to be adjustab
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coefficient as close as possible to that of concrete (304 stainless steel, which has a CTE of 
17.3 × 10-6/°C (9.6 × 10-6/°F), is a suitable material).  The reference material sample 
should also be of the same nominal dimensions as the test samples, so that no adjustment 
of the frame and/or the LVDT is necessary between calibration and testing. 

 
A.2.1 Calculation of the correction factor 
 
 Assuming that the length change of the appa
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BASEPLATE DIA. @ 10" 
 
FRAME HEIGTH @ 10"    
 
 
 

Figure A.1 Schematic of Sui
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PORTLAND CEMENT CONCRETE 

TEST DESIGNATION PC03/PROTOCOL P63 
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SMw -441 Tc -0..LED BY __  
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2.3 LTPP Protocols 
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P r o t o c o l  P 6 5  
 

4 2 3  

PROTOCOL P65 
Test Method for Density of PCC (PC05) 

 
 
T h i s  p r o t o c o l  c o v e r s  t h e  d e t e r m i n a t i o n  o f  t he  s p e c i f i c  g r a v i t y ,  d e n s i t y,  p e r c e n t  a b s o r p t i o n  a n d  
p e r c e n t  v o i d s  i n  P C C .   T h e  t e s t  s h a l l  b e  c o n d u c t ed  i n  a c c o r d a n c e  w i t h  A S T M  C 6 4 2 - 9 7  a s  m o d i f i e d  
h e r e i n .   S e c t i o n s  o f  t h e  r e f e r e n c e d  s t a n d a r d  w h i ch  h a v e  b e e n  m o d i f i e d  a r e  i n c l u d e d  b e l o w .   I n  a l l  
o t h e r  s e c t i o n s ,  t h e  s t a n d a r d  ( A S T M  C 6 4 2 - 9 7 )  s h a ll  b e  f o l l o w e d  a s  w r i t t e n .  T h e  t e s t  s h a l l  b e  
p e r f o r m e d  o n  P C C  c o r e s  o r  p o r t i o n s  o f  P C C  c o r es  e x t r a c t e d  f r o m  t e s t  s e c t i o n s  i n c l u d e d  i n  t h e  
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PROTOCOL P66 
Test Method for Visual Examination and Thickness of PCC Cores (PC06) 
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5.3 Four measurements of the length shall be made on each core, one at the central position and 
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 (a) Average Thickness of Core (L) to the nearest 0.1 inches. 
 
 (b) Comments based on Visual Examination.  Use standard visual examination result codes 

listed in Appendix A to LTPP Protocol P66 and a note, if needed, not exceeding 25 
characters. 

 
7.4 Comments shall include: LTPP standard comment code(s) in 
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PROTOCOL P67 
Test Method for Determination of the Shear Strength at 

the Interface of Bonded Layers of Concrete (PC07) 
 
 
This protocol covers the test method for the determination of the shear strength at the interface of 
bonded layers of concrete.  This protocol is based on the Iowa DOT Test Method No. IOWA 406-
B (September 1984).  The test described herein shall be performed on drilled concrete cores 
obtained from LTPP test sections as shown on the materials testing plans developed for each 
project. 
 
1. SCOPE 
 
1.1 General 
 

This test (orm)thod covers the 
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2. TESTING 
 
2.1 Testing Prerequisites 
 

The testing described in this protocol shall be conducted after; (1) approval by the FHWA 
COTR to begin testing, (2) initial layer assignment using Form L04, (3) visual examination 
and thickness of PCC cores and thickness of layers within PCC cores using Protocol P66, 
(4) final layer assignment based on the P66 test results (corrected Form L04 if needed), and 
(5) completion of all other applicable tests.  In order to obtain approval under item (1), the 
laboratory must, at least, (a) submit and obtain approval of the QC/QA plan for FHWA 
materials testing, and (b) demonstrate that their testing equipment meets or exceeds the 
specifications contained in this protocol. 

 
2.2 Test Sample Locations and Assignment of Laboratory Test Numbers 
 

The test shall be performed on the test specimens of PCC retrieved from C-type, 102-mm 
(4-inch) diameter coreholes or from other sampling locations as dictated by the sampling 
plans for the particular LTPP section.    
 
The test results shall be reported separately for test specimens obtained from the beginning 
and end of a test section as follows: 
 
(a)Beginning of the Section (Stations 0-):  specimens of the overlay and original layer that 
are retrieved from areas in the approach end of the test section (stations preceding 0+00) 

shall be assigned Laboratory Test Number '1'. 
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4. APPLICABLE DOCUMENTS 
 
4.1 ASTM Standards 
 
 C39 Standard Test Method for Compressive Strength of Cylindrical Concrete Specimens 

C42 Standard Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of 
Concrete 



ProtG02 ocol02  P67 
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9. REPORT 
 
 The followS9.Sormation sha]TJ
00.01016Tc 0.0007 Td 104.5690 Tw
[(9ll be re)-5(corded on For.)-6m T67.





Protocol P68 
 

443 

PROTOCOL P68 
Test Method for Microscopical Determination of 

Parameters of the Air-Void System in Hardened Concrete 
Using the Linear Traverse (Rosiwal) Method (PC08) 

 
 
This protocol covers the test method for determining theTd
[ air-void conteTd
[nt and paraTd
[metersTd
[ of theTd
[ air-
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15.4 Comments shall include LTPP 
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PORTLAND CEMENT CONCRETE 

LTPP TEST DESIGNATION PC08/LTPP PROTOCOL P68 
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REGION:  _________________________   STATE:              STATE CODE: __ __          
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PROTOCOL P69 
Test Method for Flexural Strength of Concrete 

(Using Simple Beam with Third-Point Loading) (PC09)  
 
This protocol covers the test method for determini
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 

FLEXURAL STRENGTH 
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PROTOCOL P70 
Test Method for Petrographic Examinat

P
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23. SURFACE TEXTURE  ______________________________________ 
24. ADDITIONAL INFORMATION:______________________________________________________________ 

____________________________________________________________________________________________ 

MATRIX 

25. COLOR  __________________________________ 
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PROTOCOL P71 
Test Method for Specific Gravity of Unbound Materials (UG13, SS13) 

 
 
This LTPP Protocol covers the procedures for determining the Specific Gravity of Unbound 
Materials.  The test shall be carried out in accordance with AASHTO T100-95 and AASHTO 
T85-91 (1996) as described by the following.  
 
This protocol has been developed utilizing portions of each referenced test method and should be 
followed as written herein. 
 
1. SCOPE 

 
1.1 This test method covers determination of the specific gravity of unbound materials.  When 

the test sample is composed of particles both larger and smaller than the 4.75-mm (No. 4) 
sieve, the sample shall be separated on the 4.75-mm (No. 4) sieve and the appropriate 
procedures of this test method shall be used on each portion. The specific gravity value for 
the soil shall be the weighted average of the two values (See Note 1 of AASHTO T-85). If 
a test sample only contains material retained on the 4.75-mm (No. 4) sieve, then only 
those pertinent sections of this protocol apply. If a test sample only contains material 
passing the 4.75-mm (No. 4) sieve, then only those pertinent sections of this protocol 
apply. 

 
1.2 The values stated in SI units are to be regarded as the standard. 
 
1.3 This standard may involve hazardous materials, operations, and equipment.  This standard 

does not purport to address all of the safety problems associated with its use. It is the 
responsibility of whoever uses this standard to consult and establish appropriate safety and 
health practices and determine the applicability of regulatory limitations prior to use. 

 
2. REFERENCED DOCUMENTS 
 
2.1 AASHTO Standards 
 
2.1.1 See section 2.1 of AASHTO T-85. 
 
2.1.2 See section 2.1 of AASHTO T-100. 
 
2.2 ASTM Standards 
 
2.2.1 See section 2.2 of AASHTO T-85. 
 
2.2.2 See section 2.2 of AASHTO T-100. 
 
3. TERMINOLOGY 
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10.5.4 Bulk specific gravity of test sample retained on the 4.75-mm (No. 4) sieve. 
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PROTOCOL H01L 
Preparation of Asphalt Cores for Aging Tests (AC08) 
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PROTOCOL H04L 
Viscosity of Asphalts (AE06S) 

 
 
This LTPP protocol covers the determination of absolute viscosity. 
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LTPP LABORATORY MATERIAL HANDLING AND TESTING 
LABORATORY MATERIAL TEST DATA 
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PROTOCOL H08L 
Determination of Flakiness Index of Aggregates (SC04) 

 
 
This LTPP protocol covers the procedure of determining the percentage by weight of particles 

whose thickness is less than three-fifths of their m ean dimension.  This test  is to be performed on 
the aggregate to be used in the chip seal as part of the SPS-3 studies.  This test will be performed 
in accordance with the Determination of Flakiness Index of Aggregates as  described in "Asphalt 

Surface Treatments" (MS-13) dated January 1975 and "A Basic Asphalt Emulsion Manual" (MS-
19) dated March 1979, by the Asphalt Institute. 
 
The results will be recorded on LTPP Test Sheet H08. 
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PROTOCOL H09L Design, Testing, and Construction of Slurry Seal (SC05) 

 
 
This LTPP protocol covers the design, testing, and construction of slurry seal mixtures.  It is 
intended that the tests be performed on the slurry seals to be used as part of the SPS-3 studies.  
All tests required by ASTM D3910-84 are to be performed in accordance with ASTM D3910-84, 
Standard Practices for Design, Testing, and Construction of Slurry Seals.  Set Time, Cure, Time, 
Traffic Time and System Classification will  Tcconducted in accordance with the International 
Slurry Surfacing Association (ISSA) test method TB-139, 1982 – Revised 1990.  Consistency is 
measured in accordance with paragraph 6.1 as modified by ISSA TB 106, 1976 – Revised 1990. 
 
The results will  Tcrecorded on LTPP Test Sheet H09. 
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PROTOCOL H12L 
Determination of Slurry System Compatibility (SC08) 

 
 
This LTPP protocol covers the compatibility of a slurry seal system.  It is intended for use on the 
slurry seal to be used as part of the SPS-3 studies.  The test is to be performed in accordance with 
ISSA TB-115 – Revised January 199
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PROTOCOL H16L 
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PROTOCOL H19L 
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PROTOCOL H20L 
Accelerated Polishing of Aggregate Using the British Wheel (SC13) 

 
 
This LTPP protocol covers the procedures for determining the polish value of aggregates used 
for the chip seals used as part of the SPS-3 studies.  The tests will be performed in accordance 
with AASHTO T279-83, Accelerated Polishing of Aggregate Using the British Wheel. 
 
The results will be recordeLancPAASHTO 4H3oheet H18. 
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4.3 STANDARD CODES 
 
This last section of Chapter 4 contains the detail information on the codes used in completing the 
laboratory test data sheets.  These include the comment codes used at the bottom of the test data 
sheets.  One or more of the LTPP standard co
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COMMENT 
CODE 

LTPP STANDARD COMMENT RELEVANT TO 
PROTOCOL 

21 Length to diameter ratio was less than 1.0 because the layer 
thickness was less than the diameter of the specimen. 

P61 

Length to diameter ratio was 
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507 

COMMENT 
CODE 

LTPP STANDARD COMMENT RELEVANT TO 
PROTOCOL 

89 The thin-wall tube sample was not
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4.3.1 LTPP Terminology for Describing Pavements, Pavement Materials and Soils in the 
Field (field use) 
 
Table 4.25 provides codes used for describing pavement materials in
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DESCRIPTION CODE 
Gravel (Uncrushed) 302 
Crushed Stone 303 
Crushed Gravel 304 
Soil-Aggregate Mixture (Predominantly Fine-Grained) 307 
Soil-Aggregate Mixture (Predominantly Coarse-Grained) 308 
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DESCRIPTION CODE 
Poorly Graded Sand (SP) 202 
Silty Sand (SM) 214 
Clayey Sand (SC) 216 
Gravel (G) 251 
Poorly Graded Gravel (GP) 252 
Silty Gravel (GM) 264 
Clayey Gravel (GC) 266 
Shale 281 
Rock 282 
Cobbles 283 
Boulder 284 
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The materials testing laboratories also used the Table 4.26 codes for recording subgrade material 
type on Form L05 (Summary of Pavement Layers) of the LTPP Laboratory Material Testing 
Guide. 
 
Field Use 
 
Table 4.26 was not used by the drilling and sampling personnel. 
 

Table 4.26.  Detailed Classification and Description of Soils. 
 

DESCRIPTION CODE 
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DESCRIPTION CODE 

Gravelly Silty Clay with Sand 
 (Equal to or more than 15% sand is present in the predominantly gravel 

fraction of 30% or more of the test sample retained on the No. 200 [0.075-
mm] sieve.) 

136 
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DESCRIPTION CODE 

(7) Peat 
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DESCRIPTION CODE 

(a) Organic Clay 
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DESCRIPTION CODE 
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DESCRIPTION CODE 

(12) Crushed Rock 
 Processed gravel and cobbles from a pit.  Example of laboratory 
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(14)  Criteria for Relative Density of Coarse-grained Soils 
PENETRATION 
RESISTANCE*, 

Blows/Foot 

DESCRIPTIVE 
TERM 

RELATIVE 
DENSITY 

CODE 
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MATERIAL 
TYPE 

DESCRIPTION CODE 

A-6 The typical material of this group is a plastic clay soil usually 
having 75 percent or more passing the No. 200 (0.075-mm) sieve.  
The group includes also mixtures of fine clayey soil and up to 64 
percent of sal aand gravel retain ed on the No. 200 (0.075-mm) 
sieve.  Materials of this group usually have high volume change 
between wet and dry states.  (AASHTO M145-82) 
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(c) the laboratory gradation test results (LTPP Protocol P41 for the unbound granular base and 
subbase material) and (d) description and type of treatment for treated base and subbase 
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MATERIAL 
TYPE 

DESCRIPTION CODE 
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MATERIAL 
TYPE 

DESCRIPTION CODE 

Limerock, 
Caliche 

Soft Carbonate Rock.  Caliche is a granular material consisting 
of at least 70 percent calcium carbonate, obtnined from the 
processing of a soft carbonate rock (lime rock) or calcium 
carbonate deposits precipitated underground in arid 
environments.  The granular material will pass a 3-inch (76-
mm) sieve and will typically contnin a relatively high 
percentage passing the No. 40ass0.425-mm) sieve. 

337 

Lime-Treated 
Soil 

The addition of lime to soil (usually fine-grained
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MATERIAL 
TYPE 
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DESCRIPTION CODE 
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DESCRIPTION CODE 
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Code 730 was used to define the general category of PCC pavements.  Codes 04 through 08 and 
17 through 19 were used for detailed descriptions of PCC pavement surface materials. 
 
Laboratory Use 
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MATERIAL TYPE CODE 
Portland Cement Concrete (CRCP) 06 
Portland Cement Concrete (Prestressed) 07 
Portland Cement Concrete (Fiber Reinforced) 08 
Plain Portland Cement C
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Field Use 
 
Codes 700 (AC pavement) and 730 (PCC pavement) were used on field coreholes, boreholes, 
shoulder auger probe and test pit exploration logs by the drilling and sampling personnel.  These 
two codes were included in Table 4.25. 
 

Table 4.35.  Material Codes Used for Interlayers. 
 

(Same codes as used for inventory data collection, Table A.8 of the July 2005 revision of the LTPP 
Inventory Data Collection Guide (19).) 
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The LTPP terminology and codes shown in Table 4.25 were used for the description of base and 
subbase materials on exploration logs. 
 
Table 4.25 also contained material codes and soils terminology for describing subgrade soils on 
field exploration logs.  These codes were taken from Table 4.26 and used for describing both 
coarse- and fine-grained subgrade soils.   
 
4.3.13 Use of LTPP Terminology and Material Codes in Laboratory Material Testing 
Work 
  
The information provided in the above section for pavement surface material type was also 
applicable in the laboratory material testing work.  Form L05 (Summary of Pavement Layer) of 
the LTPP Laboratory Material Testing Guide required the use of Table 4.32.  Tables 4.26 
(Subgrade Soils), 4.29 (Base and Subbase Materials), and 4.35 (Interlayer Materials) were also 
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CHAPTER 5. SECTION LAYERING 
 
 
In the analysis of comparison of different pavement structures, the performance of these 
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was used to extract layer information from the PPDB.  Form L05 was input into the PPDB prior 
to entry of any other materials data (except field material sampling and fi
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5.2 COMPLETION OF FORM L05 – SPS ONLY 
 
Within the SPS experiments, two main classes of experimental pavements were investigated.  
Within the first class were the three experiment
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order (B, C, etc.) corresponding to its location or placement within the pavement structure.  A 
Project Layer Code was assigned for all possibl
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5.3 FORM L05A SUMMARY OF PAVEMENT LAYERS: MEASUREMENT DATA – 
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SUMMARY OF PAVEMENT LAYERS – MEASUREMENT DATA 

LAB DATA SHEET L05A 
 
STATE CODE ___ ___ 
SECTION ID ___ ___ ___ ___ 
CONSTRUCTION NUMBER ___ ___ 

1 2 3 4 5 6 7 8 9 10 11 12 13 
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5.3.2 Layer Information 
 
The second section of Form L05A contains the following information: 
 

¶ Column 1. Layer Number 
¶ Column 2. Project Layer Code 
¶ Column 3. Layer Description 
¶ Column 4. Layer Type 
¶ Column 5. Layer Thickness (Before Section) 
¶ Column 6. Material Code (Before Section) 
¶ Column 7. Measurement Type (Before Section) 
¶ 

¶  
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difference was acceptable and the most representative material code was used on Form L05.  If 
significant changes in gradation (i.e., fine versus coarse) occurred in a material, the subgrade was 
considered two different layers and numbered accordingly.  Also engineering fabrics were 
considered layers in the pavement structure and these materials were shown on the L05, L05A  to be considered layers in the pavement 
structure.  

Layer Description  
 The Layer Description Code (column 3) was provided using the codes shown in Table 5.3.   

Table 5.3  Layer Description Codes Used in Completing L05 Forms 
 

Layer Type Description Code 
Overlay 01 
Seal Coat 02 
Original Surface Layer 03 
AC Layer Below Surface  (Binder Course) 
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Table 5.4  Valid Material Codes for Each Layer Description 
 

Layer Description Code Valid Material Code 
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Table 5.7 Measurement Type Codes for Use on Form L05A 
 

Description Code 
Pavement Core (laboratory measurement) 1 
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this layer) was to be used to document this case.  All fields, except Measurement Type 
were to be left blank if Measurement Type 8 was used. 
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¶ Sheet ___ of ___ to identify the order within a data packet. 
¶ State Code 
¶ SHRP Section ID: For SPS test sections the last two digits of this field were related to the 

test section number, i.e. 01, 02, etc, unlike the L0-0form.  For GPS test sections this was 
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Project Layer Code   
 
The Project Layer Code was only required for test sections included in SPS projects.  This field was left blank for L05B forms on GPS test sections. 

 
The Project Layer Code (Column 2) was a unique single character code identifying each possible layer within the project.  These codes were generated and entered within Form L05.  This code provided a critical cross reference from the layers within one test section to the layers throughout 
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Table 5.9  Comment Codes to be Used in Completing Form L05B 
 

Code Comment 
A FWD data on section agree best with approach end sample location. 
B FWD data agree best with leave end sample location. 



 

562 

Comment Note   
 
Comment Note (Column 8) was completed if code Z, "other", was used to describe the decision 
made in defining a layer.  This note also may 
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If none of the previous solutions were effective in providing an obvious choice, the layering from 
the test pit location may have been used as the representative structure for this section, and an 
appropriate comment provided to document this decision.  If a test pit was not conducted on the 
section, the Region was expected to choose between the available sampling locations in 
resolving this layering situation, and again document the basis of the decision in the comments. 
For bound layers of base/subbase or surface courses, a similar process as that discussed for the 
unbound layers was followed in the following priority: 
 

1.

 Inventory, construction record
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section homogeneity.  Through this review, the sampling site at one end of a section was 
found to be more representative than the other, then the data from the more representative 
end of the section was used on Form L05B. 

 
Table 5.11 Guide for Consistency Check on Layer Thickness 

 
Type of Layer 

Materials 
Codes Greatest Layer 

Thickness1, 
inches (mm) A 

Difference in Layer 
Thickness Between 
Ends2, inches (mm) 
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Material Codes Differed from One End to Another:  For subgrade and also for subbase soils, due 
to the large number of codes available with which to identify the material, there was a greater 
possibility for discrepancies between the two ends of a test section.  The following procedure 

was used to evaluate and resolve these coding conflicts: 
 

1.  The laboratory materials testing data (Form T52, Table 4.27) were checked to ensure that 
the appropriate materials code was assigned to 
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1. The laboratory materials testing data (Form T47, Table 4.29) were checked to assure that 
the appropriate materials code had been assigned to the layer on Form L05A for each end 
of the test section. 

 
2. The gradation and Atterberg Limit test data were checked as noted in comment 2 above, 

and the test data was averaged if test results differed by no more than the 0.7:1 ratio as 
noted for the subgrade layers.  Then the material code for the averaged test data was used. 

 
3. Inventory, construction records and other state records were checked to identify the 

unbound base and/ Tdsubbase layers specified for the pavement.  This information was 
evaluated and the pavement material code was used which was most logical for Form 
L05B. 

 
4. If the above review did not yield an appropriate resolution to this discrepancy, then the 

Code 999 was used as the material code for to thlayer, which was to indicate the 
significant materials differences to the analyst.  A code of 999 was only used as ahlast 
resort when everyto ng else, includ ng engineering judgment, had failed to produce a 
compromise
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characterization tests performed from areas within or near the test section, the material 
classification for the same material from an adjacent section was used.   Engineering judgment 
was required in this case based on the notes 
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be taken in each circumstance.  This table applies to both bound and unbound layers when layer 
thickness measurements were taken at opposit
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inch (152-mm) core and auger were compared to the GPS test section structure to ensure that the 
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GLOSSARY 
 
 
Layer: That part of the pavement produced with similar material and placed with similar 

equipment and techniques.  The material within a particular layer is assumed to be 
homogeneous.  The layer thickness can be equal to or less than the core thickness 
or length. 
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Test Sample: That part of the bulk sample of an unbound base or subbase layer or subgrade 
which is prepared and used for the specified test.  The quantity of the test sample 
may be the same but will usually be less than the bulk sample. 

 
Asphaltic Concrete (AC):  Thoroughly controlled paving mixtures coarse and fine aggregates or 

fine aggregate above, with or without mineral filler, uniformly mixed with 
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