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FINAL REPORT - SPS-9 PROJECT 4809 

SUPERPA VE™ ASPHALT BINDER STUDY 
FM-1604, SOUTHBOUND 
BEXAR COUNTY, TEXAS 

INTRODUCTION 

As part of the Strategic Highway Research Program's (SHRP) Long Term Pavement Performance 
(L TPP) Studies, sections of highway are being selected to apply very specific treatments to study 
various facets of construction (both new and rehabilitation). These projects are referred to as 
Specific Pavement Studies (SPS). This particular project, on FM-1604 in Bexar County, Texas, 
was identified as a potential candidate for inclusion in the SUPERP A VE™ Asphalt Bmder 
Studies (SPS-9A). 

SPS-9 General Experiment Design 

The experiment is intended to validate the SHRP binder specifications, to allow direct comparison 
of asphalt mixtures designed using agency procedures and the newly developed SHRP procedures 
and to provide initial data for use in refining the mixture performance models also developed as 
part of the SHRP research. The key elements of the SUPERP A VE™ design process are shown 
in Table 1. 

TABLE 1. KEY ELEMENTS OF THE SUPERP A VE™ DESIGN PROCESS 

Address Reduction and Control of: 
• Permanent deformation 
• Fatigue cracking 
• Low temperature cracking 

Develop Mixture Having Sufficient/Satisfactory: 
• Asphalt binder 
• Voids 
• Workability 
• Performance characteristics 

Basis of Design 
• Volumetric principles 
• Evaluation of engineering properties of trial mixes using increasmg 

levels of testing depending upon the reliability (traffic level) desired 
• Three levels of design 

A Level 1 - Low traffic (lower reliability) 
A Level 2 - Medium traffic (better reliability) 
A Level 3 - High traffic (best reliability) 

• SHRP gyratory used for laboratory compaction 
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The SUPERP A VElM mix design system is being validated using a three-stage process. The fil st 
stage validation, conducted by SHRP, confirmed that variation of asphalt binder properties 
identified as probable, significant determinates of pavement performance caused reasonable, 
meaningful changes in the relevant performance characteristics of asphalt-aggregate mixtures 
This was accomplished by using specifically designed accelerated laboratory tests and existing 
accelerated load facilities. 

The second stage validation, also conducted under SHRP, established the degree of correlatlOn 
between the asphalt binder properties shown to significantly affect performance-related 
characteristics of asphalt-aggregate mixtures and relevant field pavement performance parameters. 
This process provided data to specification limits for the relevant properties selected to contIOI 
performance. This effort relied heavily on sampling and testing the L TPP General Pavement 
Studies (GPS) sections. 

Although GPS sections provided valuable and timely information, controlled Specific Pavement 
Studies of newly constructed and reconstructed or rehabilitated (resurfaced) pavement sections 
are needed in the third stage to provide an accurate estimate of the relative influence of key 
pavement elements that affect pavement performance for purposes of specificatIOn valIdatIon. 
The importance of this experiment is highlighted by its ability to evaluate the interaction of 
traffic, structural parameters and climatic factors on pavement performance in a controlled 
manner. The overall SPS-9 experiment objectives are shown in Table 2. 

TABLE 2. SPS-9 OVERALL EXPERIMENT OBJECTIVES 

1. To further validate the performance-based asphalt and asphalt-aggregate 
mixture specifications through controlled field experiments. 

2. To provide a direct comparison, in terms of measured performance be
tween existing highway agencies' asphalt specifications, asphalt-aggregate 
mixture specifications, mixture design procedures and SHRP's perfor
mance-based specifications and mix design and analysis system. 

3. To provide performance data collected over a long term from controlled 
field experiments and to provide for modification of specifications at the 
local, regional or national level. 

4. To provide training and assistance to Agency personnel in bmder charac
terization procedures, the mix design process and establish the practicality 
of implementing the SUPERP A VElM system. 

5. To provide data for SUPERP A VElM models refinement and modificatIOns. 

SPS-9A will focus on two main issues: (1) performance of SUPERPAVE™ mixtures relative 
to local agency mixtures and (2) verification of the SHRP asphalt binder selection process. The 
SPS-9A experiment design consists of a moisture/temperature factorial to be filled by test siles 
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constructed by the participating agencies. The environmental conditions in this factorial for the 
SPS-9A experiment are defined by the SHRP Asphalt Regional Program in specific rainfall 
amounts and pavement temperatures as opposed to the global environmental conditions used In 

the other LTPP experiments. Table 3 depicts the experiment design for the SPS-9A expenment 
that incorporates the SHRP asphalt environmental factors. Temperatures are duplicates of the 
latest SHRP PO specification, but limited to more commonly found conditions in the United 
States, as indicated by the unshaded cells. As shown in Table 3, 32 temperature-moisture 
combinations result in a total of 32 project sites. 

Each test site for SPS-9A shall include three test sections, one using the Agency's current mIxture 
design, one using the SUPERP A VETM, and the other using a SUPERP A VE™ mixture wIth a 
SHRP binder grade either higher or lower than required by SUPERP A VEThl. 

For additional information on general expenment design for SPS-9, please refer to "SpecIfic 
Pavement Studies: Experimental Design and Research Plans for Expenment SPS-9A, 
SUPERPAVE™ Asphalt Binder Study, September 1994". 

SelectionINomination of FM-1604 

This project was first offered for consideration by the State of Texas in March 1995. After 
reviewing the details provided by the state on this project and preparation of a tentative layout 
of the test sections (to ensure that adequate space was available for such a project), the project 
was officially nominated on 7 April 1995. Appendix A contains the nomination forms which 
provide information on the project location, significant dates, traffic mformation and the Agency' 5 

pavement structural design for the project in question. The section was officially approved for 
use by the FHWAlLTPP Division on 21 June 1995. 

Specific Experiment Design for FM-1604 

Although the plans for this particular project did not originally include the incorporatIOn of an 
SPS-9A project, the plan's typical section and existing structural features were such that the test 
sections could be retrofitted into the plans for this project. The title sheet, typIcal sectIOns, and 
layout for this particular project are included as Figures 1, 2, and 3, respectively. 

The only significant modifications required for incorporation of these test sectlOns into thIS 
project was in the modification of asphalt mix design for the two SUPERP A VE™ test sections. 
To ensure that the SUPERP A VE™ mix design criteria were adequately met, samples of the 
aggregate and binder proposed for use on these test sections were sent to Advanced Asphalt 
Technologies (AAT) of Sterling, Virginia, from the contractor's matenal supplIer (Vulcan 
Materials of Helotes, Texas). Mix designs for each of the three test sections are included in 
Appendix B. 

PRECONSTRUCTION MONITORING 

Because of the nature of this particular experiment (being new construction and primarily focused 
on the performance of the various asphalt mix designs, monitoring of preconstruction pavement 

3 



TABLE 3. SPS-9A EXPERIMENT DESIGN FACTORIAL 

Moisture Wet> 635 mm/year of precipitation Dry < 635 mmlyear precipitation 

Average 7 Day Maximum 
Pavement Design 
Temperature 

Minimum 
Pavement 
Design 
Temperature 

> -46C 

> -40C 

> -34C 

> -28C 

> -22C 

> -16C 

> -10C 

<52C <58C <64C 

NOTES: Traffic rate should exceed 50,000 ESAUyear in study lane. 
Total traffic for design (design life) is Agency choice. 

<70C <52C <58C <64C <70C 

The Average 7-day maximum pavement design temperature is the average of the highest daily pavement temperatures 
for the seven hottest consecutive days. 
The minimum pavement design temperature Is the coldest pavement temperature of the year. 
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surface distress and structural capacity were not required. The primary preconstruction 
monitoring included rod and level measurements made immediately prior to construction (See 
Appendix C) to evaluate variability in the thicknesses of each layer placed, and extensive material 
sampling and testing to document the material properties for each of the layers incorporated in 
these test sections. As specified for all SHRP test sections, a thorough material sampling and 
testing program was established for these test sections on FM-1604 in Bexar County, Texas (See 
Appendix D.) Preconstruction sampling focused on collection of bulk samples from each of the 
various pavement layers. All samphng was conducted by the Texas DOT and Vulcan Matenals 
with the actual testing work being performed by the Materials and Test Division Office in Austm, 
Texas, in cooperation with the SUPERPAVE™ Regional Test Center (also located m Austm, 
Texas). 

CONSTRUCTION 

The following text details any and all unusual features relating to the construction and completIOn 
of the asphalt test sections on FM-1604 in Bexar County, Texas, for inclusion m LTPP's SPS-9A 
study. For the purposes of discussion here, "unusual" features will be defined as that information 
which cannot be, or has not been, recorded elsewhere on the data forms associated with this 
project, or those features which are considered to be partIcularly umque to this project The 
construction data forms themselves are included as Appendix E. 

The project (NH 90 (191) M, CSJ 2452-02-023) begins 0.5 miles west of Babcock and extends 
to 1.2 miles south of SH-16, for a total project length of 3.6 miles. The project is approximately 
10 miles west of San Antonio, Texas, in Bexar County. The project was let to Gilbert 
Construction in October 1993 with Vulcan Materials providing the various paving matenals for 
the construction of this project. Although construction had been underway for qUIte some time 
prior to the initiation of this project, a coordination meeting was held 2 June 1995, at the Field 
Office in Helotes, Texas, to address the numerous questions that eXIsted regardmg the 
construction of these test sections. The primary concerns expressed as thiS meetll1g were 
associated with the changes that would be required in the mix from one test sectIOn to another 
In particular, there was considerable discussion associated with the placement of the sectIOn m 
one 3-inch lift versus two 1 Y2-inch lifts (as was the case for most of the remall1der of the project 
Most everyone was more comfortable with placing the same mix in two 1 Y2-inch lifts. The main 
reason for using the two 1 Y2-inch lifts was to obtain density; however, it was noted that 
compaction should not be that great a problem with a 3-inch lift (particularly With the 
SUPERP A VE™ mix). Placement of two 1 V2-inch lifts would require more changeovers for the 
materials supplier at the plant. At this first meeting, it was tentatively agreed that two I Ydnch 
lifts would be used to ease everyone's compaction concerns. This decision was later overturned 
in September, when construction of the actual surface began. 

The other significant concern was associated with the change in the asphalt binder to fill the 
experimental requirement of using two different PG graded binders in the two SUPERP A VE™ 
test sections. The existing AC20 being used on the job was already known to be a PG64-22. 
It was noted, however, that to bring an additional binder to pave 1000 feet would be extremely 
costly. With this in mind, the Regional Coordination Office (RCO) staff agreed to investigate 
the possibility of adding a modifier to the AC20 to alter its PO grade. It was later established 
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that the addition of "Ultra-Pave" latex modifier to the AC20 changed it from a PG grade 64-22 
to a PG grade 70-22, which satisfied the requirements for the two SUPERP A VE™ test sections. 

Although this is a fairly large construction project, the completion of these three test sections had 
very few, if any, "unusual" features or "surprises". The subgrade prep was completed in late July 
Six inches of flex base (granular base) was placed during the first week of August and 4 inches 
of asphalt stabilized base was placed shortly thereafter (in the second and third weeks of August). 

There were some delays for weather in early September. The I 'h-inch surface level-up on the 
control and the non-SUPERP A VE™ portions of the job was placed in mid-September with the 
final 1 'h-inch wearing course being placed in late September. This left only the two 
SUPERP A VE™ surface mixes to be placed. After some discussion between the contractor, Texas 
DOT, Vulcan Materials and RCO staff, it was agreed that placement of one 3-inch hft on the 
SUPERP A VE™ sections would best serve the needs of this project. It was agreed that Gilbert 
Construction would start with the paving of the outside shoulder first, to establish a suitable 
rolling pattern for this 3-inch mat and then work their way on to the actual main- lanes. 

Actual paving of the SUPERPAVE™ mix was done 2 October 1995. Although the contractor 
was already somewhat familiar with SUPERP A VE™ mixes (having participated in the National 
Cooperative Highway Research Program Study 9-7 early in this project), there were stIll some 
concerns regarding the "rich" appearance of the mix. This has been attributed to the higher 
quantities of finer materials incorporated in a standard SUPERP A VE™ mix, necessitating higher 
asphalt binder percentages. Compaction of the SUPERP A VE™ mixes was also somewhat of a 
concern; however, this turned out to be somewhat of a concern for most of the hot mix placed 
on this job (from comments made by the contractor, state and materials supplier), so this concern 
could not be attributed specifically to the SUPERP A VE™ mix. Densities of 90 to 93 percent 
were noted throughout the project, with the densities on the SUPERP A VE™ sectIOns fallmg m 
the lower end of that range. No other significant comments or concerns were noted regardmg 
the placement of these test sections. 

With the completion of the paving of these SUPERPAVE™ sections on 2 October, all 
construction on the SPS-9A test sections was completed. The completed data forms, notmg the 
construction details are provided in Appendix E. The only data not available is the profilograph 
measurements, as noted on Construction Data Sheet 11. 

POSTCONSTRUCTION MONITORING 

With the completion of the SUPERP A VE™ construction, postconstruction monitoring will be 
initiated. It is not anticipated that these sections will be opened to traffic until January 1996, 
however, and hence some of the performance monitoring is still somewhat premature at this tlme. 
As one might expect, there is no surface distress to speak of and none is anticipated for the 
immediate future; however, surface distress surveys will be scheduled in early 1996 along with 
measurements of the surface profile and structural capacity. Rod and level measurements have 
been taken on the surface to complete the evaluations of layer thickness variability throughout 
the sections and postconstruction coring was completed on 4 October to represent time (T) equals 
o from the materials sampling and testing plan. This coring included eight cores for the control 
and modified SUPERP A VE™ mix and 36 cores from the standard SUPERP A VE™ test section. 
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Samples were provided to the testing laboratory, along with those samples collected from 
preconstruction sampling. All laboratory testing is to begin in late October. Samples have also 
been provided to the Materials Reference Library (MRL), should these materials be needed in the 
future for additional testing. 

SUMMARY 

Having completed the construction and initial monitoring of these test sections, it appears that 
the test sections on FM-1604 in Bexar County, Texas, will contribute sigmficantly to the 
evaluation of the SUPERPAVE™ asphalt binder study. This project would not have been 
possible without the support of the Texas Department of Transportation. In particular, much of 
the credit is due to the help of Frank Jaster, Darren Marty and Mark Staley from the San Antomo 
District Lab office, Greg Biedeger from the Area Engineers office and Maghsoud Tamoressl and 
Lisa Lukefer from the Materials and Test Division. We also want to express our apprecIatIOn 
to Gilbert Construction Co. and Vulcan Materials for their willingness to prOVIde the addItIonal 
work necessary to make this project possible. 

With the construction completed, we now continue to monitor these sections with tIme, notmg 
changes in the surface distress, surface profile and structural capacity, and compare those changes 
against the loadings these sections are exposed to (both environmentally and from traffic), and 
in combination with other projects like this one around the country, to improve on the 
SUPERPAVE™ mix design procedures. 
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APPENDIX A 

SITE NOMINATION INFORMATION 
AND 

OTHER PERTINENT PROJECT CORRESPONDENCE 
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30 June 1995 

Mr. Gary Graham, D8P 
Highway Design Divlslon 
Texas Department of Transportation 
125 East 11th Street 
Austin, Texas 78701-2483 

Subject: Approval of SPS Nominations 

Dear Gary, 

Attached IS the approval for the SPS-9A project in San Antonio and the SPS-8 project in 
Bryan. Please note the incentive funds available. As I'm sure you are aware, these funds 
can be obtained through John Nichols at the FHWA Division office. 

Feel free to contact me if I can be of any assistance. Thank you again for all your help in 
the nomination of these project. 

Smcerely, 

Jerry F. Daleiden, P.E. 
Project Engineer, SRCO 

JFD:dmj 

Attachments: 

c.w/Att: 

As stated. 

Patrick Downey, TX-DOT/San Antoruo Dist. 
Elias RmeIli, TX-DOT/Bryan Dist. 
John E. Nichols, FHW A/TX-Div. 
Morris Reinhardt, REISRCO 
Brent Rauhut, SRCO/Flle 

A.2 
8240 Mapac. SUIte 220 • Austrn. Texas 78759 • (512) 346-0870 • FAX (512) 346-8750 



06/21/95 15:08 

From: 
To: 
Date: 
Subject: 

Morris, 

'5'703 285 2767 FH1V VLTPP D IV. 

Monte Symons (MSYMONS) 
MREINHARDT 
Wednesday, June 21, 1995 2:52 pm 
SPS Project Nominations 

......... ~IORRIS ~ 0021002 

I know I'm late in getting this informacion to you but r want to 
make sure everyone is aware of che s~atus of the nominations from 
the Southern LTPP Region. The following is the stacus of all 
nomination received as of 6-21-95: 

1. P.L SPS-6 on I-59 in Etowah county - This project has been 
approved for inclusion into the LTPP experiment. Incentive funds 
of $30,000 (FY-95 funds) w~ll be made available to the DOT through 
the FHWA Division office. 

2. TX SPS-9A on ?M-1604 near San Antonio - This project is approved 
for inclusion into the LTPP exper~ment. Incer:.cive funds of 
$30,000 (FY-95 =unds) w~ll be made available to the DOT through the 
Fffi'iA Division office. 

3. TX SPS-8 on FM 2223 in Brazo county - This project is approved 
for inclus10n inco the LTPP exoeriment. Incentive funds of $30,000 
(FY-96 funds) will be available through the FhwA Division of=ice 
afcer Oct. 1, 1995. 

4. FL SPS-9A on I-I0 in Columbia county - This project is approved 
for inclusion into the LTPP experiment. Incentive fund of $30,000 
(FY-95 funds) will be made available through the local FH'"YlA 
D1V~Sl.On Office. 
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7 April 1995 

Mr. Monte Symons 
Pavement Performance Division - LTPP (HNR-40) 
Federal Highway Administration 
Turner-Fairbanks Highway Research Center 
6300 Georgetown Pike, Room F-215 
McLean, Virginia 22101 

Subject: Texas SPS-9 Nomination 

Dear Monte, 

Enclosed are the nomination forms for the SPS-9 project to be located on FM-1604 in San 
Antonio, Texas, as we had previously discussed. In anticipation of this nomination, we have 
reviewed the proposed location with Texas DOT personnel from the area and believe that 
the nominated project would be ideal for an SPS-9 project. There is little if any change in 
grade, traffic and other similar criteria. This project is currently part of the NCHRP 9-7 
study, which should greatly facilitate its use in SPS-9. 

If there is any additional information you require, please let us know. I appreciate the 
opportunity to provide this information to you. If you have any questions or comments, 
please do not hesitate to contact me. Thank you for your consideration in this matter. 

Sincerely, 

~82i?~1 W~ 
Jerry F. Daleiden, P.E. 
Project Engineer, SRCO 

JFD:dmj 

c: Gonzalo Rada, PCS/LA W 
Maghsoud Tahmoressi, TX-DOT/D9 
Patrick Downey, TX-DOT/San Antonio Dist. 
Frank Jaster, TX-DOT/San Antonio Dist. 
Ron Cominsky, BRE 

Gary Graham, TX-DOT/D8P 
John E. Nichols, FHW AlTX Div. 
Morris Reinhardt, RE-SRCO 
Brent Rauhut, SRCO 
Brian Killingsworth, BRE 

8240Mopac.5ulte220 • Austlll. Teras 78759 • (512)346-0870 • FAX(512)346-8750 
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U~':58 

~* I Tex_s Department of Transportation.,., ,"'ol.e",,« 

P.O. sox 29928 -SAN ANTONIO. TEXAS 78284-3801. (512) 615·1"0 

March 31, 1995 

Jerry F. Daleiden, P.E. 
Project Engineer, sica 
Brent Rauhut Engineering, Inc. 
8240 Mopac, Suite 220 
Austin, Texas 7875' 

Ref: Strategic Highway Research Program (SHRP), 
Specific Pav.ement Studies (SPS)-9A Candidate 

Dear Mr. DaJeiden; 

Attached are the stleets necessary for submission of a section of Loop 1604, in northwest 
Bexar County, as a SPS-9A SHRP test section. nus roadway is currently under 
construction, work bn the chosen section is not currently scheduled till sometime in May 
1995. 

The location selecb;d for submission provides approximately 3000 feet for placement of the 
three sections required for a SPS-9A SHRP test section. The District Laboratory and District 
Construction are a.ware of this request and have played a major role in the submission of this 
section. 

Should you have any questions concerning this feel free to contact me at (210) 615-5890 or 
you may page me at (210) 235-1189. Thank you for your aid in this maner. 

Sincerely 

~D~~ , 
Patrick T. Downey, P.E. 
District Pavement Engineer 

An Equal OpportunIty Emp/over 

A.5 
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-=~ .:.-9A Nomination Form/July 94 

SHen A. SPS-SA CANDIDATE PROJe'- f ~!':)MINATION AND INFORMATION 

~ 

STATE /dA5 . __ SHRP SeCTlON No. __ 4_8_O_'1 __ _ 

GENERAL PROJECT INFORMATION 

PROJECT LOCATION 

AOUTE NUMBER 

ROUTE SIGNING ) Interstate [I U.S. {1 State 
Other ~ I~f' 

) County 

PROJECT LOCATION Start Milepost 0,52. a End Milepost f,3oo 
Start Station I 0 e46-t'!'O End Station I c).22 "- -t ~ 0 

DIRECTION OF TRAVEL l] North B. [1 South B. l I East B. 
PROJECT LOCATION DESCRIPTIO N, ........ -'-i-.l..J.,I:...-..&..:I~"--f-I=.~.QUI!I!L:.~---,...--. ___ _ 

N ~/S~D 

COUNTY 

HIGHWAY AGeNCY DISTRICT NUMBER 

ENVIRONMENTAL CONDITlONS 

AveAACiE '·DAV MAXIMUM 

PAVEMENT DeSIGN T.'i!MPERAnJRE 

CONTRACT ~lNG DATE 

MINIMUM PAVEMENT 

OeSIGN TEMPERATURE 

eSTIMATED CONSTRUCTION START DA iE 

ESTIMATED OATE TEST SECnONS OPENED TO TRAFFIC 

ESTIMATED CONSTRUCTION COMPLETION DATE 

A,6 

I~ 

MOISTURE 

{Annual Precie,Utlcnl 

< 625 mm 125 inchesl [ J 

> 625 mm (25 inches) 

-= 
o t /9 " ; 



87:58 

SPS-9A Nor. ·nat • .:.. .. !'"- ." .:.:. .... ., 94 

..:. ., '~CT A. SPS·g CANOIOA TE PROJECT NOMINATIOf\~ io>.WJ INFORMA TIO~ FORM 

(Continued) 

PROJECT DESCRIPl'lON 

PROJECT Type ty.{ New Route 1 Resurfacing Flexible ( ] Resurfacing Rigid 
Omer ________ ------------------------______________________ _ 

FACILITY i'i.£ Divided 1 UndivIded NUMBER OF LANES (One Way} ~ 

OeSIGN TRAFFIC OAT A 

ANNUAL AVERAGE OAIL Y TRAFFIC (TWO DIRECTIONS) I 't, ~ 00 
% HEAVY TRU~KS AND COMBINATIONS (OF AAOT) la, 0 

eST. 18K ESAu RATE IN STUDY LANE {l ,000 ESAUYR, =- 14 
TOTAL OESIGN 18K ESAL APPLICATIONS IN OeSIGN LANE ____ 3.J..=.2.:...2 ........ ();..J'~{J~_ 
DESIGN PERI OlD (Years) • '6:0 

A.7 



07:58 BRIGE ~ 8P5123~68750 
NO . ..) .. +0 ~04 

SPS·9A Nomination F 1T1/.Ju, , -: " 

SHEEI b. ~."'-=·9 CANDIDATE PROJECT NOMINATION AND INF.~F\nr.ATION FORM 

STATE ~~f SHRP SECTION NO.- ~.y 809 

AGENCY'S PAVEMENT STRUCTURE oeSIGN FOR SITE 

!.AYER ' 
NO. 

1 

2 

3 

4 

5 

6 

7 

8 

LAYER2 

O~CRIPTION CODE 

SU8GRAOe (7l 

9 __ 

STRUCTURAL DESIGN METHOD 

MATERIAL TYPE] 

CLASS CODe 

'!)L 
l::.a 
~..a 

'.o..L 
..Q..L 

TH/CKNESS4 

(mm) 

!..£~ . .:i 
I.!LL.~ 
~fL.J.. 
1.£...1-
--'-
--_.-

---.-

STRUCTURAL S 

COEFFICIENT 

a, II 

o.-L .:i 
o . ..!:1..:!.. 
0 . .:L .i-
c . .:±. .!:.. 
0. __ 

0. __ 

0. __ 

0. ___ _ 

[ 1 1972 AASHTO »<! 1966 AASHTO 1 1993 AASHTO [J Modified AASHTO 
Othe' ________________________________ ...... ______________________ _ 

AASHTO DESIGN REl.IABILITY FACTORS 
R% ____ _ 

SQ~ __ _ 

OUTSIOE SHOU.,OER TYPE 
[ ) Turf ( ] Granular ;)t'ASPhalt Concrete J Surface Treatment 

[ ] pee ( 1 Curb and Gutter 
OUTSIDE SHOULDER WIDTH (Feet) 

SUBSURFACE EDGe DRAINS 

Other ____________________________________ __ 

IOET 
J Yes«pNO 

NOTES 
1. Laver 1 is the "IINr. QCQlmnlil subgrade soil. The pavem.nt surface will have the large51 assigned laver number. 

2. uyer desc:rlptiora c;oces: 

Surface Layer: 03 Bue Llyer: OS Subgrade: 07 

SubsurillCO MM~C: 04 Subbase Laver: 06 embankment (Filii: , 1 

3. Refer ta Tables lA·' through A-4 ror mlterlal dass codes. 
4. If sub grade depth to a "iid layer is known. ente, thiS depth for sub;rade Vtlck.ness. otherwhse l.ave subgrade 

layer U\ICkI'IISSS blank. 
S. Entar AASHTO $uucrural layer coeffiCient value, as appropriately modified. used In pavement d.siq" or tVPII:al 

coefficient used by agency tor thiS mllari.l. For the subgt .. de. enter !!lIther AASHTO sOIl suppan: value or reSIlient 

,modulu5 value fpsil used In desion. 

A.8 



07:59 BR!GE ~ 8P51234b8758 
NO.-l40 GiOS 

SPS-9A Nomination Form/Julv g. 

SHEET c. SPSt-SA t.lt·':::-'''ATE PROJECT NOMINATION. AND JNFORMAT/(\ ~ ;:CMM 

STATE <f e:ms- SHi\,.' SECTION NO. ~80 rr ----------------
TeST seCTION LAYOUT 

NUMBER OF TeST SECTIONS ENTIREL V ON: FILL A LL CUT 
j • 

SHORTEST TRANSITION BETWEEN CONSECUTIVE TeST seCTIONS Imeters) 

VERTICAL GRADE :(AV9 %) (+ upgrade; - downgrade) 

HOFUZONTAL CUR:VATURE (Oegrees)_ ( 1 Tangent 
-COMMENTS ON DEVIATIONS FROM DESIRED SITE LOCATION CRITERIA _______ _ 

OTHER SHRft TEST SECTIONS 

DOeS AGENCY DESIGN CONFORM TO ~ GPS-2, GPS-6 OR GPS·7 

PROJECT CRITERIA? C7' P<S YES [ J NO 

OIST ANCe TO NEAReST GPS TEST SECTION ON SAME ROUTE {Milesl 

TEST seCTION NUMBER OF NEAREST GPS SECTION 

ARE OTHER SPS SECTIONS LOCATED ON SAME PROJECT? (J YES y(J NO 

IF YES: [J SP.S-1 [ ) SPS-S [ 1 SPS-6 ( J OTHER 

SUPPLEMENTAL TEST SECTIONS 

IF SUPPLEMENTAL EXPERIMENTAL TEST SECTIONS AAE PROPOSED, COMPLETE THE 

FOu..OWING: 

TOTAL NUMBER OF SUPPLEMENTAL TEST SECTlONS 
FACTORS TO Be INVESTIGATED __________________ _ 

A.9 



APPENDIX B 

MIX DESIGNS 

"TYPE C" FLINT SURFACE MIX (480901) .................... . 

"TYPE C" LEVEL-UP (480901) ....................... . 

SUPERPAVE™ MIX 1, PG64-22 (480902) 

SUPERPAVE™ MIX 2, PG70-22 (480903) 

ASPHALT STABILIZED BASE (4809XX) 

B.1 

Page N2. 

B.2 

B 15 

B 30 

B.36 

B 54 



Revised June 13, 1988 

*STATE ASSIGNED 10 [- - --] 

SHEET 12 

INVENTORY DATA 

UPP PROGRAM 

*STATE CODE 

*SHRP SECTION 10 

r~ 8 J 

[0 cr 0 _, ] 

PLANT MIXED ASPHALT BOUND LAYERS 
AGGREGATE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

COMPOSITION OF COARSE AGGREGATE 
* 2. Crushed Stone ...... 1 Crushed Slag ......... 4 
* 3. Gravel ............. 2 Manufactured 
* 4. Crushed Gravel ..... 3 Lightweight ........ 5 

Other (Specify) 6 

* 5.GEOLOGIC CLASSIFICATION OF COARSE AGGREGATE 
(SEE GEOLOGIC CLASSIFICATION CODES, TABLE A.9) 

COMPOSITION OF FINE AGGREGATE 
* 6. Natural Sand ................................ l 
* 7. Crushed or Manufactured Sand (From 
* 8. Crushed Gravel or Stone) .................. 2 

Recycled Concrete ............. '" ........... 3 
Other (Specify) 4 

* 9.TYPE OF MINERAL FILLER 
Stone Dust ......... 1 Portland Cement .... 3 
Hydrated Lime ...... 2 Fly Ash ............ 4 
Other (Specify) _________________________ S 

AGGREGATE DURABILITY TEST RESULTS 
(SEE DURABILITY TEST TYPE CODES,TABLE A.l3) 

TYPE OF AGGREGATE_ TYPE OF TEST 
10. Coarse 
11. Coarse 
12. Coarse 
13. Coarse 

l4.POLISH VALUE OF COARSE AGGREGATES 
SURFACE LAYER ONLY (AASHTO T279, ASTM 03319) 

B.2 

TYPE PERCENT 
[_I} LL ~ e·} 
[_1 [ ___ .J 
[_1 [ ___ .} 

TYPE 
{~l 
{_' I 
[_1 

[O,j:,.} 

PERCENT 
[_ :::l ~.] 
[_ -z... t,.] 
[- __ .} 

[_1 

RESULTS 

. ------



Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 13 *STATE COO! 

INVENTORY DATA *SRRP SECTION IO 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

AGGREGATE PROPERTIES (CONTINUED) 

'* 1.LAYER NUMBER (FROM SHEET 3) 

'* 2. GRADATION OF COMBINED AGGREGATES 

Sieve Size or No. 

2" .......... . 

1 1/2" .•.••.• 

1" .......... . 

7/8" ........ . 

3/4 " ....... . 

5/8" ........ . 

1/2" ........ . 

3/8" ........ . 

\ Passing 

[ ___ J 

( ___ 1 

(- --] 

cLo 0] 

£- --] 

r_J 0 01 

( ___ I 

[-=z ~ 

Sieve Size or No. 

No.4 ....... . 

No.8 .•...... 

No, 10 ...... . 

No. 16 •...... 

No. 30 •••••.• 

No. 40 ...... . 

No. SO ••••••• 

No. 80 ...... . 

No. 100 ..... . 

No. 200 ...... 

[- - --] 

\ PaSSing 

[S- 3] 

r __ l 

r3 iJ 
C __ l 

(--] 

[_I lJ 
£ __ 1 

[-~] 

[ __ I 

[_:L] 

* 3. Coarse Aggregate (AASHTO T85 or ASTM C127) [l . 5" 8 I] 
( ".1'1 f" O,/~ ') Ie (Jo14/1..('t.1 +- D. ";""flfJ()) - - -

'* 4. Fine Aggregate (!ASHTO T84 or ASTM el28) [~.~ !- ~] 

'* 5. Mineral Filler (AASHTO Tl00 or ASTM 0854) 

'* 6. Aggregate Combination (Calculated) 

7.EFFECTIVE SPECIFIC GRAVITY OF AGGREGATE 
COMBINATION (Calculated) 

B.3 
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Revised June 13, 1988 

SHEET 14 

INVENTORY DATA 

LTPP PROCRAM 

*STATE ASSIGNED 10 

*STATE CODe 

*SHRl SECTION ID 

[ ____ 1 

[~8 ] 
[°2°_/] 

PLANT MIXED ASPHALT BOUND LAYERS 
ASPHALT CEMENT PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.ASPHALT GRADE (SEE ASPHALT CODE SHEET, TABLE A.16) 
(IF OTHER, SPECIFY ) 

* 3.S0URCE (SEE SUPPLY CODE SHEET, TABLE A.14) 
(IF OTHER, SPECIFY ____________ ) 

* 4.SPECIFIC GRAVITY OF ASPHALT CEMENT 
(AASHTO T228) 

ORIGINAL ASPHALT CEMENT PROPERTIES 

* 5.VISCOSITY OF ASPHALT AT 140~ (POISES) 

[1 . 0 'Z. 1.0] ----

(AASHTO T202) [ ______ . ] 

* 6.VISCOSITY OF ASPHALT AT 275~ (CENTISTOKES) 
(AASHTO T201) [ ____ . __ ] 

* 7. PENETRATION AT 77~ (AASHTO T49) (TENTHS OF A MH) 
(100 g., 5 sec.) 

ASPHALT MODIFIERS (SE! TYPE CODE, TABL! A.15) 
TYPE 

* 8, MODIFIER *1 .......................... [ __ ] . 
* 9. MODIFIER. *2 •..•...................... [ __ ]. 

(IF OTHER, SPECIFY TYPE ) 

10. DUCTILITY AT 77°F (CM) 
(AASHTO T51) 

11. DUCTILITY AT 39.2°(CM) 
(MSHTO T51) 

12.TEST RATE FOR DUCTILITY MEASUREMENT 
AT 39.2°F (CM/MIN) 

l3.PENETRATION AT 39.2°F (AASHTO T49) (TENTHS OF A MM) 
(200 g., 60 sec.) 

l4.RING AND BALL SOFT~~ING POINT (MSHTO T53) (OF) 

[- - _.] 

QUANTITY(\) 
[- -]. 
[- -]. 

NOTE: If emulsified or cutback asphalt was used, enter ~N· in the 
spaces for "Original Asphalt Cement Properties·. 
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Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 15 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ASPHALT CEMENT PROPERTIES (CONTINUED) 

* 1.LAYER NUMBER (FROM SHEET 3) 

LABORATORY AGED ASPHALT CEMENT PROPERTIES 

2.TEST PROCEDURE USED TO MEASURE AGING EFFECTS 

ASTM 01754 - THIN FILM OVEN TEST ........... 1 
ASTM 02872 - ROLLING THIN FILM OVEN TEST ... 2 
OTHER (SPECIFY) 3 

3.VISCOSITY OF ASPHALT AT 140°F (POISE) 
(AASHTO T202) 

4.V!SCOSITY OF ASPHALT AT 275°F (CENTISTOKES) 
(AASHTO T201) 

S.DUCTILITY AT 77°F (CM) (AASHTO TS1) 

6.DUCTILITY AT 39.2°F (CM) (AASHTO T51) 

7.TEST RATE FOR DUCTILITY MEASUREMENT AT 
39.2°F (CM/MIN) 

a.PENETRATION AT 77°F, 100 g., 5 Sec. 
(TENTHS OF A MH) (AASHTO T49) 

9.PENETRATION AT 39.2°F, 200 g., 60 Sec. 
(TENTHS OF A MM) (AASHTO T49) 

lO.RING AND !ALL SOFTENING POINT (OF) (AASHTO T53) 

ll.WEIGHT LOSS (PERCENT) 

[- - --] 

(~ 6] 

[0:1..£_'1 

. --
NOTE: If emulsified or cutback asphalt was used, enter "N" in the 

spaces for "Laboratory Aged Asphalt Cement Properties·. 
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Revised June 13. 1988 

*STATE ASSIGNED ID 

SHEET 16 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

UP? PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE OF SAMPLES 
SAMPLES COMPACTED IN LABORATORY ............ 1 
SAMPLES TAKEN FROM TEST SECTION ............ 2 

* 3.HAXIMUM SPECIFIC GRAVITY (NO AIR VOIDS) 
(AASHTO T209 OR ASTM D2041) 

~ULX SPECIFIC GRAVITY (ASTM Dl188) 

[- - --] 

[1 ~.J 
[O~e.. _, J 

[~.~ _, 5] 

* 4. MEAN ••••.•••• [~.~ __ , B] NUMBER OF TESTS ..... . 
S. 
6. 

* 7. 
8. 
9. 

MINIMUM ...... _____ _ MAXIMUM ....... . 
STD. DEV •••••••• 

ASPHALT CONTENT (PERCENT ~IGHT OF TOTAL MIX) 
(AASHTO T164 OR ASTM D2172) 

MEAN .••••••••••• [_ 5'.1-1 NUMBER OF SAMPLES 
MINIMUM ......... __ _ MAXIMUM .......... . 

STD. DEV ......... . 

PERCENT AIR VOIDS 

*10. 
it. 
12. 

MEAN ••.••••••••. [_ i.£..l NUMBER OF SAMPLES ... . 
MINIMUM ......... ___ _ MAXIMUM .......... . 

STD. DEV ......... . 

13.VOIDS IN MINERAL AGGREGATE (PERCENT) 

14. EFFECTIVE ASPHALT CONTENT (PERCENT) 

i5.MARSHALL STABILITY (LBS) (AASHTO T245 OR ASTM D1559) 

16.NUMBER OF BLOWS 

17 . MARSHALL FLOW (HUNDREDTHS OF AN INCH) 
(AASHTO T245 OR ASTM 01559) 

lB.HVEEM STABILITY (AASHTO T246 OR ASTM 01561) 

J.9.HVEEM COHESIOMETER VALUE (GRAMSj2S 11M OF WIDTH) 
(AASHTO T246 OR ASTM 01561) 

B.6 
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Revised June 13, 1988 

*STATE ASSIGNED ID [- - --] 

SHEET 17 *STATE CODE 

INVENTORY DATA *SHRl' SECTION ID (~:L~ _( ] 
tTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

CONTINUED 

* l.LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE ASPHALT PLANT 

BATCH PLANT ............ 1 DRUM MIX PLANT ......... 2 

OTHER (SPECIFY) _________________ 3 

* 3.TYPE OF ANTISTRIPPING AGENT USED 
(SEE TYPE CODES, TABLE A.21) 
(Other, Specify ________________________ ) 

* 4.AMOUNT OF ANTISTRIPPING AGENT USED LIQUID 0& SOLID COD! (-.1 

* S. (If liquid, enter code 1, and amount 
as percent of asphalt cement weight. 
If solid, enter code 2 and amount as 
percent of aggregate weight.) 

6.MOISTURE SUSCEPTIBILITY TEST TYPE 

1 • AASHTO T165 (ASTM 01075) 
2 • TEXAS FREEZE·THA~ PEDESTAL TEST (REF. 21) 
3 - TEXAS BOILING TEST (REF. 22) 
4 - REVISED LOTTMAN PROCEDURE (AASHTO T283) 
5 - OTHER (SPECIFY) ____________ _ 

MOISTURE SUSCEPTIBILITY TEST RESULTS: 

7. HVEEM STABILITY NO. 

8. PERCENT STRIPPED 

9. TENSILE STRENGTH RATIO (AASHTO T283) 

10. INDEX OF RETAINED STRENGTH (AASHTO T165) 

B.7 
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~* 
I-rexas Department of Transportation 

District Laboratory Building NO.5 04615 NW Loop 410 0 PO Box 29928 
San Antonio, Texas 78284-3601 0 (210) 615-6042 

February 13, 1995 

TO: Vulcan Helotes 
Attn: Clay Smith 

SUBJECT: Hot Mix Design Approval 
Sample No. 15-94-1246 

Our office has reviewed your specification 3834 Type "C" Flint Surface Mix 
design, VHCFR-101. The VMA and strippi'ng charateristics were evaluated 
and meet verification requirements. We have also verified gradation and stability 
of the moled specimens and these meet your design criteria. 

~oJ~ 
Ray Williams 

San Antonio District Level II 
Certified Technician 

B.8 



Project 
C.S.J. 
Highway 
county 
contractor 
Producer 
Samp 1 e NumLH:! ( 

NH '?O( 191 )M 
~ 4 (:I~-O~,-o;:":3 
Loop 1()04 
[3exar 
Gi Ihm L 
"Ju 11 :i.iTl Iit-! L () L (~H 
1 ~i--'J4-- t ~~4() 

Re~.>lll t B U J- I.tll-~ st rip I. w;t; I)(! ( r D'f m( ~d (lTl t hu I)- p(! "(:" 1- Lin t. : ill( I '1(.(' I Ir·l(,)L 
i TId 1 Cil t (!U Til) 13 t r i pp i Til) L () ttl(' dqqr l!' Iii L I! " 

DistributiuTl Lilli I i lw> (ITII y 

1-. M. Jau1.I.!( 
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Vulcan 
Materials Company 

11 January 1995 
To : Frank M. Jaster 

From : Richard D. Leach 

Subject : Type ·C· Flint Surface Hot Mix Design Information 

Project : NH 90 (191) M 

Item :3834 

Design No. : VHCFR-101 

Attached is a design for Type "C" Flint Surface HMAC to be produced by Vulcan 
Materials Llsing Grade 3 Flint, Capitol Aggregate, Grade 4. Grade 5 and Manufactured 
sand from Vulcan Helotes Quarry, and Silica from Jet Road Quarry. The batch plant is 
locacted on F.M. 1560 near Helotes. 

&!~!i:.f1iJ 

B.lO 

Certified Level II 
No. 184 



'(/can MMt!JflBls Co. Helotss Type C Flint Surfacs 
'rojSCt NH 90 ( 191) M 
em 3834 
'95lgn No. VHCFR t01 

ORIGINAL SCREEN ANAL YSIS 

01 -07-95 

---=-~-.=-=-====~-~~~~-==~~======== 

ouree Flint Helotes Helotes He/ote:. Jett 

~ GradeJ Grsde4 GradeS M-Sc1na §!l!E.!!. 

·Ieve SIZe I % Ret J (~Ret ) (% Ret) (% Ret) (-~ 
7/8 In 00 0.0 00 00 00 

5/8 In 05 0.0 00 00 00 

3/8 In 974 335 00 00 00 
No 4 990 974 371 05 00 
No. 10 993 982 973 225 02 
No. 40 995 98.5 98.9 768 83 
No 80 995 986 99.0 894 58.1 

No 200 996 987 991 932 887 .--

AGGREGATE DESIGN 
..--._=-cnzo::J 

iouree Flint Helotes He/otes Helotes CombIned Spec 
,ae GrE/de:J Grade 4 Grade 5 _ _¥"_-_~~_cJ... _______ §!!.f(;2... ______ AnalySIS ____ fJl!~~ __ . 

8Iend-- -- - -. --_.-._- --------- ... _- --
1%,'10C\ ' ..,- 9..ll 100 ill 100 

, 
ill ~ 00 Q1m ~ :)0 Q..1Q 100 • ~.J 

;ieveSae d Rel ) ("6 Ret l (% Ret l ("6 Ret 1. (% Ret) ,~ Retl (% Ret l 
7/8 In 00 0.0 00 00 0.0 00 00 00 00 0.0 00 0 
5/8 In 05 01 00 0.0 00 00 00 00 00 00 01 0 - 5 
3/8 In 974 234 335 50 00 00 00 00 00 00 284 15 - '30 

No 4 ee 0 23 & 974 146 371 62 05 01 00 00 467 37 - 57 
No. 10 993 238 98.2 147 97 ':J 21 4 :::25 65 02 00 665 60 - 70 

No. 40 99.5 23.9 00.5 148 98.9 21.8 768 ::!2 ::J 8.3 08 835 75 - 90 

NO. 60 99.5 23.9 98.6 14.0 99.0 21 8 89.4 25 g 58.1 58 g') " 87 - 97 ~ ~ 

No 200 996 239 987 148 991 21 8 ,,).,3 .z .!.7 0 88.7 89 964 92 - ~ 

SO.5 % Flint Retained on !tie + 4 

B.ll 



Vulcan Material~ Co. Helote~ Type C Flint Surface 
Project NH 90 (191) M 

1-11-ge 

Item No. 3834 
Design No. VHCFR 1 01 

HELOTES- TXDOT Type C 

1 00-
' No.2Q~o!.4~ No~ ~ __ .No--..4 _____ Mfi.iJ:l __ .~8 in 
' ...... ~ ,', I' 
I ...... -::-..... "', I I 90,'-"-- --, ',-...... 1 ; •• ·-----i---- . n __ 

; k,.G., .'..... I , , 80. - .. - "~ ........... i-:::------j"-- ----.-- ... -,--------
I I ..... '-..... .....,,1 ........ _ .......... I ii, 

70,"-·------, '9'0::':"""" ~N~------;--·---·--··- j.-----j 
I i I ~,:::-. "-J. '-__ I I 1 

, ________ ..J , 
I 

60 " , ',> I r I I """"'. t.. "<0, j ,-..,..., ---~ 

I I 1 1...:,. ". " 1 
50,--'---'-"'---"'- - - --~-- '---r-'. C ,-:a=:; --Ijl-----r-·---, 

, I, -....... ,p ...... , ", 1 
40 I I I ' .---........ • ..,..., -, ~-.:-. ____ '-:1.-----+-----1 

j I I ' '....... " "'01 " 

30 II <' • I '. < ::x , 
',i .......... w.. ..... i 

20 I ·r .. - '. ">". ,,' I' , -I 

I 1 ,,--_ ...... r ...... .- '- 1 1 0 L- __ .L ____ ---1 .'-..." 1>-' '-...... j 

O~- : :-.~ 
o 0.5 1 1.5 2 2.5 3 3.5 

Sieve Size-d A O.45 
CJ JMF - Max. Density - LCL - UCL 

B.l2 



Vl:!can Materials Co. Helotes Type C Flint Surface 
Project NH 90 (191) M 
Item No. 3834 
Design No. VHCFR 1 01 

Sieve Sue: 

')'~ :n '" .1:R ill 
3/8 in x No.4 
~oA 't~o.10 

~o.lO x .'lo.&J 

Minus No. 80 

Flint Grnde j 

::.609 

---"--- ._----
Bulk Specific Grnvit 2.609 

2.533 

2.562 

2.552 

Glade 5 

2.575 
::.596 

2.588 

---- -- .-_.------ ,. ------
Specific C.11'avitiy of A.!.phalt 
AVt:ra~e nulk Specific Grnviliy 

Effecrive Spec:Hic Gt'ftvitiy 

YMA @ Optimum AC Content 

Minimwn Requiroo VMA 

Asphalt 
Content 

3.0 
~.O 

5.0 
6.0 
7.0 

Actual 
Gravity 

(Ga) 

2.261 

2.291 

2.315 

2.332 

2.345 

Rice 

Gnwity 

(GrJ 

2.450 

2.418 

2.395 

= 
= 
= 
= 
= 

Rice 
Effl..ctivc 

( Ge) 

2.600 

2.604 

:.G13 

Optimum A<;phnlt Content @ 96.0(>'0 

Percent A:.-phn.lt Absorpllon 

Stability At Optimum AC Content 

-

::.60:: 
.::.()US 

2.67~ 

2.621 

L.026 

2.599 

2.607 

15 
13 

Rice 
TIlcoretic:\1 

(UL) 

2.492 

1.456 
2.421 

':: • .387 

2.353 

1-11-9~ 

Silica 

1.b19 
2.580 

2.608 

Rice 
Density 

(0/0) 

90.7 

9.3 . .3 

95.6 

97.7 

99.6 

= 
= 
= 

Results o~Stripped 

Hveem 

Stabtlity 

5 .:: 
o 

Stripping 
5.0%AC No An~l>lri.P._. __________ .1_01._'D _____ _ 

50.5 % Flint Retained on the +4 

B.13 
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Revised June 13, 1988 

*STATE ASSIGNED ID [- - --] 

SHEET 12 

INVENTORY DATA 

UPP PROGRAM 

*STATE CODE 

*SHRP SECTION ID 

[4 8] 

[ 0 :L::: 1 .. .1 

-rr~ 3trs4 
PlANT MIXED ASPHALT BOUND LAYERS 

AGGREGATE PROPERTIES 
,\ ,...,;;oe C-./ L.E\I£\... -u,p 

* I.LAYER NUMBER (FROM SHEET 3) 

COMPOSITION OF COARSE AGGREGATE 
* 2. Crushed Stone ...... 1 Crushed Slag ......... 4 
* 3. Gravel ............. 2 Manufactured 
* 4. Crushed Gravel ..... 3 Lightweight ........ 5 

Other (Specify) 6 

* 5.GEOLOGIC CLASSIFICATION OF COARSE AGGREGATE 
(SEE GEOLOGIG CLASSIFICATION CODES, TABLE A.9) 

COMPOSITION OF FINE AGGREGATE 
* 6. Natural Sand ................................ 1 
* 7. Crushed or Manufactured Sand (From 
* 8. Crushed Gravel or Stone) .................. 2 

Recycled Concrete ........................... 3 
Other (Specify) 4 

* 9.TYPE OF MINERAL FILLER 
Stone Dust ......... 1 Portland Cement .... 3 
Hydrated Lime ...... 2 Fly Ash ............ 4 
Other (Specify) __________________________ 5 

AGGREGATE DURABILITY TEST RESULTS 
(SEE DURABILITY TEST TYPE COOES,TABLE A.13) 

TYPE OF AGGREGATE_ TYPE OF TEST 
10. Coarse 
11. Coarse 
12. Coarse 
13. Coarse 

14.POLISH VALUE OF COARSE AGGREGATES 
SURFACE LAYER ONLY (AASHTO T279, ASTM 03319) 

B.IS 

TYPE PERCENT 
LLI (..1.. £. e.. 1 
(_J [ ___ .J 
[_J { ___ .J 

TYPE 
( l...) 

L.L1 
(_I 

(D'1.1 

PERCENT 
(_ e 8.1 
(_..L &·1 
(_ - _.J 

£_1 

RESULTS 

. ------



Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 13 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID [C> <7 c:::> I 1 -----
LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

AGGREGATE PROPERTIES (CONTINUED) 

* 1. LAYER NUMBER (FROM SHEET 3) 

* 2. GRADATION OF COMBINED AGGREGATES 

* 3. 

* 4. 

* s. 

* 6. 

Sieve Size or No. 

2" .......... . 

1 1/2" ...... . 

l" .......... . 

7/8" ........ . 

3/4 " ....... . 

5/8" ........ . 

1/2" ........ . 

3/8" ........ . 

, Passing 

[- --] 

[ ____ 1 

[- ---] 

£.1. Q. Q..J 

[ ____ 1 

£_ 3. iJ 
[ _____ 1 

[21.] 

Sieve Size or No. 

No.4 ....... . 

No.8 ....... . 

No. 10 ...... . 

No. 16 ••...•• 

No. 30 ......• 

No. 40 .•••.•• 

No. SO ••...•• 

No. 80 •.••••• 

No. 100 ...... 

No. 200 •••.•• 

Buut SPECIFIC GRAVITIES: (O,"*S- +- 0.'<) ~.o.fo/t..~~~ +- O"~""I.-) 

, Passing 

[S""Z-] 

r ___ l 

[.1iJ 
( ___ 1 

r __ l 

£_1 B] 

[ __ 1 

{1- __ I I 

[---] 

{ __ S1 

Coarse Aggregate (AASHTO T85 or AS~;C127)., [~.~ ~ ~l 
(0. '3't 'r 0. 0 '5" f\. 1').15/1..'-'," r D.~Slt.Jp1) 

Fine Aggregate (AASHTO T84 or ASTH e12S) [~.~ ~ __ \ J 

Mineral Filler (AASHTO TIOO or ASTH D854) [ __ . ______ I 

Aggregate Combination (Calculated) (1-.~ ~~] 

7.EFFECTIVE SPECIFIC GRAVITY OF AGGREGATE 
COMBINATION (Calculated) 

B.16 



Revised June 13. 1988 

SHEET 14 

INVENTORY DATA 

LIPP PROGRAM 

*STATE ASSIGNED ID 

*STATE CODe 

*SHRP SECTION ID 

[- - --] 

[4 '0 ] 

[.::: =t.. e.. _, ] 

PLANT MIXED ASPHALT BOUND LAYERS 
ASPHALT CEMENT PROPERTIES 

* 1. LAYER NUMBER (FROM SHEET 3) 

* 2.ASPHALT GRADE (SEE ASPHALT CODE SHEET, TABLE A.16) 
(IF OTHER. SPECIFY ) 

* 3.S0URCE (SEE SUPPLY CODE SHEET, TABLE A.14) 
(IF OTHER, SPECIFY ____________ ) 

* 4.SPECIFIC GRAVITY OF ASPHALT CEMENT 
(AASHTO T228) 

ORIGINAL ASPHALT CEMENT PROPERTIES 

* 5.VISCOSITY OF ASPHALT AT l40~ (POISES) 

[I . 0 'Z- t-] ----

(AASHTO T202) [ ______ . ] 

* 6.VISCOSITY OF ASPHALT AT 275~ (CENTISTOKES) 
(AASHTO T20l) [ ____ . __ ] 

* 7. PENETRATION AT 77~ (AASHTO T49) (TENTHS OF A HK) 
(100 g., 5 sec.) 

ASPHALT MODIFIERS (SEE TYPE CODE, TABLE A.15) 
TYPE 

* 8. MODIFIER _1 .......................... [ __ J. 
* 9. MODIFIER _2 .•.•••.................•.. [ __ ]. 

(IF OTHER, SPECIFY TYPE ) 

10. DUCTILITY AT 77°F (CM) 
(AASHTO TS1) 

11.DUCTILITY AT 39.2°(CM) 
(AASHTO TS1) 

12.TEST RATE FOR DUCTILITY MEASUREMENT 
AT 39.2°F (CM(MIN) 

13. PENETRATION AT 39.2°F (AASHTO T49) (TENTHS OF A MH) 
(200 g., 60 sec.) 

l4.RINC AND BALL SOFTENING FOINT (AASHTO T53) (OF) 

[ ___ .J 

QUAN'l'ITY(\) 
[ __ J. 
[ __ J. 

NOTE: If emulsified or cutback asphalt was used, enter "N- in the 
spaces for "Original Asphalt Cement Properties-, 

B.17 



Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 15 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ASPHALT CEMENT PROPERTIES (CONTINUED) 

* 1.LAYER NUMBER (FROM SHEET 3) 

LABORATORY AGED ASPHALT CEMENT PROPERTIES 

2.TEST PROCEDURE USED TO MEASURE AGING EFFECTS 

ASTM D1754 - THIN FILM OVEN TEST ........... 1 
ASTM 02872 - ROLLING THIN FILM OVEN TEST ... 2 
OTHER (SPECIFY) 3 

3.VISCOSITY OF ASPHALT AT 140°F (POISE) 
(AASHTO T202) 

( ____ 1 

(~ 81 

[69 0 _'1 

4.VISCOSITY OF ASPHALT AT 275°F (CENTISTOKES) 
(AASHTO T20l) 

. ------
S.DUCTILITY AT 77°F (CM) (AASHTO T51) 

6.DUCTILITY AT 39.2°F (CM) (AASHTO T5l) 

7.TEST RATE FOR OUCTILITY MEASUREMENT AT 
39.2°F (CM/MIN) 

8.PENETRATION AT 77°F, 100 g., 5 Sec. 
(TENTHS OF A MM) (AASHTO T49) 

9.PENETRATION AT 39.2°F, 200 g., 60 Sec. 
(TENnIS OF A HM) (AASHTO T49) 

lO.RING AND BALL SOFTENING POINT (OF) (AASHTO T53) 

l1.WEIGHT LOSS (PERCENT) 

NOTE: If emulsified or cutback asphalt was used, enter "N- in the 
spaces for "Laboratory Aged Asphalt Cement Properties·. 

B.I8 



Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 16 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

L!P? PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE OF SAMPLES 
SAMPLES COMPACTED IN LABORATORY ............ 1 
SAMPLES TAKEN FROM TEST SECTION ............ 2 

* 3.MAXIHUH SPECIFIC GRAVITY (NO AIR VOIDS) 
(AASHTO T209 OR ASTH 02041) 

bULK SPECIFIC GRAVITY (ASTH 01188) 

(i ~.J 
[E CJ ::. _, 1 

r..~l 
eLl 

(2.4- ~ .2.) ----

* 4. 
5. 
6. 

MEAN ......... [~.~ ~:Ll NUMBER OF TESTS ... '" 

* 7. 
8. 
9. 

MINIMUM ...... ___ _ MAXIMUM ....... . 
STD. DEV •••••••• 

ASPHALT CONTENT (PERCENT VEIGHT OF TOTAL MIX) 
(AASHTO T164 OR ASTH D2172) 

MEAN ...••.••••.. [_ .±. 3} NUMBER OF SAMPLES 
MINIMUM ......... __ ._ MAXIMUM .......... . 

STD. DEV ......... . 

PERCENT AIR VOIDS 

*10. 
11. 
12. 

MEAN •••••••••••• [_ ..d.].l NUMBER OF SAMPLES ... . 
MINIMUM ......... __ _ MAXIMUM .......... . 

STD. DEV •••••••••• 

13.VOIDS IN MINERAL AGGREGATE (PERCENT) 

14. EFFECTIVE ASPHALT CONT~~ (PERCENT) 

lS.MARSHALL STABILITY (taS) (AASHTO T245 OR ASTM 01559) 

16.NUMBER OF BLOW'S 

17. MARSHALL FLOW' (HUNDREDTHS OF AN INCH) 
(AASHTO T245 OR ASTM 01559) 

IB.HVEEM STABILITY (AASHTO T246 OR ASTM 01561) 

J,9.HVEEM COHESIOMETER VALUE (GRAMSj25 HM OF WIDTH) 
(AASHTO T246 OR ASTM 01561) 

B.19 
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Revised June 13, 1988 

*STATE ASSIGNED ID (_ - ____ 1 

SHEET 17 *STATE CODE 

INVENTORY DATA *SHRP SECTION 10 (~ Cf =:. __ , 1 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

CONTINUED 

* 1. LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE ASPHALT PLANT 

BATCH PLANT ............ 1 DRUM MIX PLANT ......... 2 

OTHER. (SPECIFY) _________________ 3 

* 3.TYPE OF ANTISTRIPPING AGENT USED 
(SEE TYPE CODES, TABLE A.21) 
(Other, Specify _________________ ) 

* 4.AMOUNT OF ANTISTRIPPING AGENT USED LIQUID OR SOLID CODE [ __ ] 

* 5. (If liquid, enter code 1, and amount 
as percent of asphalt cement weight. 
If solid, enter code 2 and amount as 
percent of aggregate weight.) 

6.MOISTURE SUSCEPTIBILITY TEST TYPE 

1 - AASHTO T165 (ASTM 01075) 
2 - TEXAS FREEZE-THAW PEDESTAL TEST (REF. 21) 
3 - TEXAS BOILING TEST (REF. 22) 
4 - REVISED LOTTMAN PROCEDURE (AASHTO T283) 
5 - OTHER. (SPECIFY) ______________ _ 

MOISTURE SUSCEPTIBILITY TEST RESULTS: 

7. HVEEM STABILITY NO. 

8. PERCENT STRIPPED 

9. TENSILE STRENGTH RATIO (AASHTO T283) 

10. INDEX OF RETAINED STRENGTH (AASHTO T165) 

B.20 
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~j* 
I-rexas Department of Transportation 

District Laboratory Building No.5 <> 4615 NW Loop 410 <) PO Box 29928 
San Antonio, Texas 78284-3601 <> (210) 615-6042 

Project: 
C.S.J.: 
Highway: 
Contractor: 
Producer: 
Sample Number: 
Design Number: 

NH 90 (191)M 
2452-02-023 
Lp 1604 
Gilbert Const. 
Vulcan Helotes 
15-95-836 
VHCL--1003 

August 29, 1995 

Effect Of Water On Bituminous Mixes 
Tex Method 530-C 

Results of the test method Tex-530-C on item 3834 Type "e" Level Up that was 
designed by Vulcan Helotes; indicates no significant stripping. A plant run sample was 
used to perform the test procedure .. 

San Antonio 

Distribution: District Lab FiIO /' 

Jimmy Vogel T 

. Jaster 
._~_boratory Engineer 
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Irexas Department of Transportation 

District Laboratory Building No.5 0 4615 NW Loop 410 0 PO Box 29928 
San Antonio, Texas 78284-3601 0 (210) 615-6042 

August 29, 1995 

TO: Vulcan Helotes 
Attn. Clay Smith 

SUBJECT: Hot Mix Design Approval 
PROJECT: NH 90(191)M 

Reference Design Number:VHCL--1003 
District Lab Sample Number: 15-95-836 
Item: 3834 

Our office has received your Type "C" Level Up mix design produced by Vulcan 
Helotes .. This design uses 45% -5/8" Rock, 15% - Grade #5, 35%-Man Sand from 
Vulcan Helotes and 5% Silica ( Jet Road Pit). The VMA and stripping characteristics 
were evaluated and meets verification requirements. We have also run the stability of 
the molded specimens and these meet your design criteria. 

If your office has any questions regarding this matter, please contact me at (210) 615-
6044. 

Distribution: Lab Files 
Ray Williams 

~tJ~ 
Ray Williams 

San Antonio District Level \I 
Certified Technician 

B.22 



MEMORANDUM 

TO: David Balli, P. E. 

FROM: Frank M. Jaster, P. E. 

- SUBJECT: HMAC Design Information 
PROJECT: NH 90 (191)M 

Date August 29, 1995 

Originating 
Office: San Antonio 
District Laboratory 

Attached Is the hot mix design information for the above mentioned project. It has 
been reviewed by one of the district laboratory's Level II certified technicians and has 
been accepted. 

Item 3834 Type II C" Level Up 
Design Number :VHCL-1003 
Sample Number: 15-95-836 

If you have any questions concerning this matter, please call our office at (210)615-
6042. 

Distribution: District Lab Files 
Construction Engineer 
Area Office 
Ray Williams 
Jim Vogel 

B.23 



To 

From 

Subject 

Project 

Item 

Design No. 

Vulcan 
MsterIsIs Company 

August 24, 1995 

: Frank M. Jaster 

: C/aySmith 

: Type C Level Up Design Infotmlltion 

: NH 9O(191)M 

:3834 

: VHCL-1003 

Attached is a design for Type C Hot Mix to be produced by Vulcan Helotes Quarry 
using 5/8 in. rock, Grade 5, and Manufactured Sand from Vulcan Helotes pit and 
Silica from Vulcan Jet Road pit. Plant is locsted in Helotes Tx. on FM 1560 North. 



Vulcan : Helotes C - Mix State 

Optimum Density 
Design Asphalt Content 
Design Stability 

Sand Equivalent 
Plasticity Index for the Manufacture Sand 
Plasticity Index for the Sliea 

Aggregate Analysis 

Decantation 
Los Angeles Abrasion 
Soundness Test 
Flakiness Index 
Percent Deleterious Material 
Percent Crushed Faces 

Sepcified Polish Value 
RSVP of Non-Polishing Aggregate 
RSVP of Polishing Aggregate 
Percent Non-Polishing Aggregate Required + #10 

Effective Specific Gravity (Ge) 
Asphalt Specific Gravity 
Asphalt Producer 
Mold Weight at the Optimum Asphalt Content 

B.25 

-
-
-

Helotes 
6/8 in. 

0.7% 
34% 
27% 
0% 
0% 

100% 

98.0 
4.3 

53.0 

Greater than 45 
Less than 6 
Less than 6 

N/A 
N/A 
N/A 
N/A 

2.627 
1.026 
TF&A 
950.0 

Helotes 
Grade 6 

0.6% 
34% 
27% 
0% 
0% 

100% 



ORIGINAL SCREEN ANAL YSIS 

Source: Helotes Helotes Helotes J.R 
~ SI8Rock GradeS M-Ss.nd §jjj£!!. 

Sieve Size (% Ret.) f% Ret.} (% Ret.) f%Ret.) 

7/8 In 0.0 0.0 0.0 0.0 
5/8 In 2.2 0.0 0.0 0.0 
3/8 in 50.4 0.0 0.0 0.0 
No.4 94.7 37.3 0.0 0.0 
No. 10 97.8 95.6 22.0 0.3 
No. 40 98.6 98.3 64.8 9.5 
No. 80 98.8 98.6 78.3 55.4 

No. 200 99.0 98.7 88.2 89.6 

AGGREGATE DESIGN 

Source: Helotes Helotes Helotes J.R Combined Spec. 
Size: SL8Rock GradeS M-Sand Silica Anal't..sis Range 

Blend 
(%(100): 1.00 0.45 1.00 0.15 1.00 0.35 1.00 0.05 1.00 

Sieve Size (% Ret) (%Ret.) f%Ret) f%Ret) (% Ret.) (%Ret.J 

7/8 In 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0 - 0 
5/8 In 2.2 1.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0 - 5 
3/8 in 50.4 22.7 0.0 0.0 0.0 0.0 0.0 0.0 22.7 15 - 30 
No.4 94.7 42.6 37.3 5.6 0.0 0.0 0.0 0.0 48.2 37 - 57 
No. 10 97.8 44.0 95.6 143 22.0 7.7 0.3 0.0 66.1 60 - 70 
No. 40 98.6 44.4 98.3 14.7 64.8 22.7 9.5 0.5 82.3 75 - 90 
No. 80 98.8 44.5 98.6 14.8 78.3 27.4 55.4 2.8 89.4 87 - 97 

No. 200 99.0 44.6 98.7 14.8 88.2 30.9 89.6 4.5 94.7 92 - 98 
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Helotes C - Mix 

100~~~~~~--~~----~~--~~~~--~~ 

9O~~~~~~----~-----+-----+-----r----~ 

8O~--~~~~~--~-----+-----+-----r----~ 

70r---~r-~~~~~-----T----~-----r----~ 

60~--~~--~--~~~~~-----+----~----~ 

50~--~~--~----~~~~~~-+----~----~ 

40~--~~--~----~--~~~~~----~----~ 

30~--~~--~----~-----+~~~~~~----~ 

20~----~--~----~----~----~~~~~--~ 

10~----~--~----~----~-----+--~~~~~ 

O~----~--~----~----~----~----~--~~ 

o 0.5 1 1.5 2 2.5 3 3.5 

Sieve Size-d A O.45 
o JMF - Max. Density - LCL - UCL 
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Vulcan Materials Co. Helotes Type C Level up 

Individual Specific Gravities: 

Siewe Size: SI8Rock 

518 in x 3/8 in 2.629 

3/8 in x No.4 2.638 

No.4 x No.1 0 
No.lOxNo.80 

Minua No. 80 

Bulk. Specific Grav. 2.633 

Specifi.c Gravitiy of Asphalt 

Average Bulk Specific Gravitiy 

Elf~veSpecificGravitiy 

VMA@ Optimmn AC Content 

Minimum Required VMA 

Asphalt Actual 
Content Gravity 

(Oa) 

3.5 2.291 
4.0 2.302 
4.5 2.377 
5.0 2.383 
5.5 2.394 

Grade S M-Sand Silica 

2.603 
2.617 2.586 

2.647 2.629 

2.709 2.580 

2.612 2.646 2.607 

= 1.026 

= 2.633 

= 2.627 

= 15 

= 14 

Rice Rice Rice 
Gravity Effective Theoretical 

(Or) (Ge) 

2.474 2.629 
2.451 2.623 
2.439 2.630 

Optimum Asphalt Content @ 96.0% 

Percent Asphalt Absorption 

Statility at Optimmn AC Comtent 

Stripping 

4.5%AC 

Results 

No Antistrip 
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(Ot) 

2.491 
2.473 
2.455 
2.437 
2.419 

Rice 
Density 
(%) 

%Stripped 

0% 

92.0 
93.1 
96.8 
97.8 
99.0 

= 
= 
= 

Hveem 
Stability 

60 
57 
51 
44 
24 

4.3 

0.0% 
S3 



DENSITY·STABIIlTY CURVES 
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Revised June 13. 1988 

*STATE ASSIGNED ID ( ____ 1 

SHEET 12 *STATE CODE 

INVENTORY DATA *SHRP SECTIO~ ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 
AGGREGATE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

COMPOSITION OF COARSE AGGREGATE 
* 2. Grushed Stone ...... 1 Crushed Slag ......... 4 
* 3. Gravel ............. 2 Manufactured 
* 4. Grushed Gravel ..... 3 Lightweight ........ 5 

Other (Specify) 6 

* 5.GEOLOGIC CLASSIFICATION OF COARSE AGGREGATE 
(SEE GEOLOGIC CLASSIFICATION CODES, TABLE A.9) 

COMPOSITION OF FINE AGGREGATE 
* 6. Natural Sand ................................ 1 
* 7. Grushed or Manufactured Sand (From 
* 8. Crushed Gravel or Stone) .................. 2 

Recycled Concrete ........................... 3 
Ocher (Specify) 4 

* 9.TYP! OF MINERAL FILLER 
Stone Dust ......... 1 Portland Cement .... 3 
Hydrated Lime ...... 2 Fly Ash ............ 4 
Other (Specify) __________________________ S 

AGGREGATE DURABILITY TEST RESULTS 
(SEE DURABILITY TEST TYPE CODES,TABLE A.13) 

TYPE OF AGGREGATE_ TYPE OF TEST 
10. Coarse 
11. Coarse 
12. Coarse 
13. Coarse 

l4.POLISH VALUE OF COARSE AGGREGATES 
SURFACE LAYER ONLY (AASHTO T279. ASTM D3319) 

B.30 

TYPE PERCENT 
[LI LL ~ ~.] 
[_I [ ___ .J 
[_I [_ - _.J 

TYPE 
[ 'Z.l 
LLI 
C_] 

[09.J 

PERCENT 
[ 5 S-.] 

C= t.t 5'.] 
C ___ .] 

RESULTS 



Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 13 *STATE CODE 

INVENTORY DATA *SHRP SECTION 1D 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

AGGREGATE PROPERTIES (CONTINUED) 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2. GRADATION OF COMBINED AGGREGATES 

Sieve Size or No. 

2" .......... . 

1 1/2" ...... . 

1" .......... . 

7/8" ........ . 

:3/4 " ....... . 

5/8" .... ..•.. 

1/2" ........• 

3/8" ........ . 

, Passing 

(- --] 

[- --] 

[ ___ 1 

[- --] 

[_l £. 0 ] 

[- --] 

(- q -' ] 
['1 (p] 

Sieve Size or No. 

No.4 .......• 

No.8 ....... . 

No. 10 ...... . 

No. 16 ......• 

No. 30 ...... . 

No. 40 ...... . 

No. SO ••••••• 

No. 80 ...... . 

No. 100 ••.... 

No. 200 ••..• , 

l _ ___ ] 

, Passing 

[ 5~1 

[ z.. .i] 

(--] 
[_, 8) 

(_I z.] 

(--] 

(_ 6] 

[--] 

(_ f.t,] 

f( [ __ 1 

Buut SPECIFIC GRAVITIES: (0.1.0 + ".'Sf +O.f'l,)/(D'~.'i8q + D.Jr/t.Jlfz + 0 cz.IX '11/,) 

* 3. 

* 4. 

* 5, 

* 6, 

Coarse Aggregate (AASHTO T85)0; AS';t'M C127) I ) 
(eI., ~ H>. If) I( D.l')/z.b3Q ~ D.le 't.""-

Fine Aggregate (AASHTO T84 or ASTM C12S) 

Mineral Filler (AASHTO T100 or ASTH D854) 

Aggregate Combination (Calculated) 

7.EFFECTIVE SPECIFIC GRAVITY OF AGGREGATE 
COMBINATION (Calculated) 

B.3! 

(~.~.£ i.J 
[~.~ ~~) 

[_, ___ 1 
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Revised June 13. 1988 

*STATE ASSIGNED ID 

SHEET 14 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LIPP PROGR.AM 

PLANT MIXED ASPHALT BOUND LAYERS 
ASPHALT CEMENT PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.ASPHALT GRADE (SEE ASPHALT CODE SHEET, TABLE A.16) 
(IF OTHER, SPECIFY ) 

* 3.S0URCE (SEE SUPPLY CODE SHEET, TABLE A.14) 
(IF OTHER, SPECIFY ____________ ) 

* 4.SPECIFIC GRAVITY OF ASPHALT CEMENT 
(AASHTO T228) 

ORIGINAL ASPHALT CEMENT PROPERTIES 

* 5.VISCOSITY OF ASPHALT AT 1400r (POISES) 

[1.o"Z-L-l ----

(AASHTO T202) [ ______ .] 

* 6.VISCOSITY OF ASPHALT AT 2750r (CENTISTOKES) 
(AASHTO T201) [ ____ . __ J 

* 7. PENETRATION AT 77~ (AASHTO T49) (TENTHS OF A MH) 
(100 g., 5 sec.) 

ASPHALT MODIFIERS (SEE TYP! CODE, TABLE A.1S) 
!ill 

* 8. MODIFIER.1. . . . • • . . . . . . . . . . . . . . . . . . • . [ __ ] . 
* 9. MODIFIER.2. • . . . • • . • • . . . . . . . • . . . . . . • • [ __ ] • 

(IF OTHER, SPECIFY TYPE ) 

lO.DUCTILITY AT 77°F (eM) 
(AASHTO TS1) 

ll.DUCTILITY AT 39.2°(CM) 
(AASHTO TS1) 

l2.TEST RATE FOR DUCTILITY MEASUREMENT 
AT 39.2°F (CM/MIN) 

13. PENETRATION AT 39.2°F (AASHTO T49) (TENTHS OF A MM) 
(200 g., 60 sec.) 

14.RING AND BALI. SOFTENING POINT (AASHIO 153) (OF) 

[_ - _.J 

OUA.N'1'ITY (\) 

[- -]. 
[- -]. 

NOTE: If emulsified or cutback asphalt was used, enter "N- in the 
spaces for "Original Asphalt Cement Properties·. 
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Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 15 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ASPHALT CEMENT PROPERTIES (CONTINUED) 

* 1.LAYER NUMBER (FROM SHEET 3) 

LABORATORY AGED ASPHALT CEMENT PROPERTIES 

2.TEST PROCEDURE USED TO MEASURE AGING EFFECTS 

ASTM 01754 . THIN FIL~ OVEN TEST ........... 1 
ASTM 02872 . ROLLINC'.THIN FIlli OVEN TEST ... 2 
OTHER (SPECIFY) 3 

3.VISCOSITY OF ASPHALT AT 140°F (POISE) 
(AASHTO T202) 

4.VISCOSITY OF ASPHALT AT 275°F (CENTISTOKES) 
(AASHTO T201) 

S.DUCTILITY AT 77°F (CM) (AASHTO TS1) 

6.DUCTILITY AT 39.2°F (CM) (AASHTO 151) 

7.TEST RATE FOR DUCTILITY MEASUREMENT AT 
39.2°F (CM/MIN) 

a.PENETRATION AT 77°F, 100 g., 5 Sec. 
(TENTHS OF A MK) (AASHTO T49) 

9. PENETRATION AT 39.2°F, 200 g., 60 Sec. 
(TENTHS OF A MK) (AASHTO T49) 

lO.RING AND BALL SOFTENING POINT (OF) (AASHTO TS3) 

11.WEIGHT LOSS (PERCENT) 

( ____ 1 

(~ B] 

C.E C1 0 Z J 

NOTE: If emulsified or cutback asphalt was used, enter "N- in the 
spaces for "Laboratory Aged Asphalt Cement Properties·. 
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Revised June 13, 1988 

*STAT! ASSIGNED ID 

SHEET 16 

I~ENTORY DATA 

*STATE CODE 

*SHRP SECTION ID 

(t..} 81 

(E CJ c:::: Z- J 

LIP? PROGRAM 

PLANT ~IXED ASPR~LT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE OF SAMPLES 
SAMPLES COMPACTED IN LABORATORY ............ 1 
SAMPLES TAKEN FROM TEST SECTION ............ 2 

* 3.MAXIMUH SPECIFIC GRAVITY (~O AIR VOIDS) 
(AASHTO T209 OR ASTM 02041) 

* 4. 
5. 
6. 

~ULK SPECIFIC GRAVITY (ASTM D1188) 

MEAN ......... ('£.2., ~ z.. 1 
MINIMUM ...... ___ _ 

NUMBER OF TESTS ..... . 
MAXIMUM ....... . 
STD. DEV ....... . 

ASPHALT CONTENT (PERCENT VEIGHT OF TOTAL MIX) 
(AASHTO T164 OR ASTM D2172) 

* 7. 
8. 
9. 

*10. 
11. 
12. 

MEAN •.•••.•.••.• (_ 5".'1..1 
MINIMUM ........ . ---

PERCENT AIR VOIDS 

MEAN •..••••••••• [_ 1..12..1 
MINIMUM ......... __ _ 

13.VOIDS IN MINERAL AGGREGATE (PERCENT) 

14.EFFECTIVE ASPHALT CONT~~ (PERCENT) 

NUMBER OF SAMPLES •••• 
MAXIMUM .......... . 
STD. DEV ......... . 

NUMBER OF SAMPLES •••• 
MAXIMUM .......... . 
STD. DEV ......... . 

1S.MARSHALL STABILITY (LBS) (AASHTO T245 OR ASTM D1559) 

16.NUMBER OF BLO~S 

17. MARSHALL naY' (HUNDREDTHS OF AN INCH) 
(AASHTO T245 OR ASTM D1559) 

18.HVE~~ STABILITY (AASHTO T246 OR ASTM D1561) 

1.9.HVEEM COHESIOMETER VALUE (GRAMS/25 MM OF ~!DTH) 
(AASHTO T246 OR ASTM D1561) 

B.34 
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Revised June 13, 1988 

*STATE ASSICNED ID [ ____ 1 

SHEET 17 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

CONTINUED 

* 1.LAYL~ NUMBER (FROM SHEET 3) 

* 2.TYPE ASPHALT PLANT 

BATCH PLANT ............ 1 DRUM MIX PLANT ......... 2 

OTHER (SPECIFY) _________________ 3 

* 3.TYPE OF ANTISTRIPPING AGE~ USED 
(SEE TYPE CODES, TABLE A.2l) 
(Ocher, Specify _______________________ ) 

* 4.AMOUNT OF ANTISTRIPPING AGENT USED LIQUID oa SOLID CODE (_1 

* 5. (If liquid, enter coda 1, and amount 
as percent of asphalt cement weight. 
If solid, enter code 2 and amount as 
percent of aggregate weight.) 

6.MOISTURE SUSCEPTIBILITY TEST TYPE 

1 - AASHTO T165 (ASTM 01075) 
2 - TEXAS FREEZE-!HA~ PEDESTAL TEST (REF. 21) 
3 - TEXAS BOILING TEST (REF. 22) 
4 - REVISED LOTTMAN PROCEDURE (AASHTO T283) 
5 - OTHL~ (SPECIFY) 

MOISTURE SUSCEPTIBILITY TEST RESULTS: 

7. HVEEM STABILITY NO. 

8. PERCENT STRIPPED 

9. TL~SILE STRENGTH RATIO (AASHTO T283) 

10. INDEX OF RETAINED STRENGTH (AASHTO T165) 

B.35 
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Revised June 13, 1988 

*STATE ASSICNED ID 

SHEET 12 *STATE CODE: 

INVENTORY DATA *SHR2 SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 
AGGREGATE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

COMPOSITIO~ OF COARSE AGGREGATE 
* 2. Crushed Stone ...... 1 Crushed Slag ......... 4 
* 3. Gravel ............. 2 Manufactured 
* 4. Crushed Gravel ..... 3 Light~eight ........ 5 

Other (Specify) 6 

* 5.CEOLOGIC CLASSIFICATIO~ OF COARSE AGGREGATE 
(SEE GEOLOGIC CLASSIFICATION CODES, TABLE A.9) 

COMPOSITION OF FINE AGGREGATE 
* 6. Natural Sand ................................ 1 
* 7. Crushed or Manufactured Sand (From 
* 8. Crushed Gravel or Stone) .................. 2 

Recycled Concrete ........................... 3 
Other (Specify) 4 

* 9.TYFE OF MINERAL FILLZR 
Stone Dust ......... 1 Portland Cement .... ) 
Hydrated Lime ...... 2 Fly Ash ............ 4 
Other (Specify) ___________________________ S 

AGGREGATE DURABILITY TEST RESULTS 
(SEE DURABILITY TEST TYPE CODES,TABLE A.13) 

TiP E OF AGGREGATE_ TYPE OF TEST 
10. Coarse 
11. Coarse 
12. Coarse 
13. Coarse 

14.POtISH VALUE OF COARSE AGGREGATES 
SURFACE LAYER ONLY (AASHTO T279, ASTM D3319) 

B.36 

S'u.1"e:-(PAVIS ,..,L x::. z.. 
PG,10- z..z... 

TYPE PERCE!n' 
( I ] (I' ~ .::>.] (=1 (= = =.1 (_1 ( ___ ·1 

( 0 '9 .] 

PERCENT 
[_ ~ 5".] 
[_ .!± 2,.] 
£ ___ .1 

[_1 

RESULTS 



Revised June 13, 1988 

*STATE ASSICNED ID [- - --] 

SHEET 13 *STATE CODE 

INVENTORY DATA *SRRP SECTIOS ID 

r L.J !1 
[£ Cj ~ 31 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND L~YERS 

AGGREGATE PROPERT!ES (CONTINUED) 

* l.LAYER NUMBER (FROM SHEET 3) 

* 2. GRADATION OF COMBINED AGGREGATES 

Sieve Size or No. ~ Passing Sieve Size or No. \ Passing 

2" .......... . 

1 1/2 ........ . 

1" .......... . 

7/8" ........ . 

3/4 " ....... . 

5/8" ........ . 

1/2" ........ . 

3/8" ........ . 

(- --] 

[- --] 

C _ __ 1 

(- --] 

[J.CD 0] 

C _ __ 1 

r_ ..:J _, 1 

[..1~] 

BULK SPECIFIC GRAVITIES: 

No. 

No. 

So. 

No. 

No. 

No. 

No. 

No. 

No. 

No. 

* 3. Coarse Aggregaee (AASHTO T85 or ASTM C127) 

* 4. Fine Aggregaee (AASHTO T84 or ASTM C128) 

* S. Mineral Filler (AASHTO T100 or ASTM 0854) 

* 6. Aggregate Combination (Calculated) 

7. EFFECTIVE SPECIFIC GRAVITY OF AGGREGATE 
COMBINATION (Calculaced) 

B.37 

4 ........ 

8. " ..... 

10 ....... 

lS ....... 

30 ........ 

40 ..•.... 

50 • •..... 

ao ...... .-

100 ...... 

200 •••..• 

[S-L.] 

C~JJ 
( __ 1 

[( 6 J 

r [ z..] 
( __ 1 

[_ B] 

£ __ 1 

[_ ~1 

[_ 5] 

r 2-. 5" t.. 9 J ----
r'l..~~~J 
[_. ___ 1 

(t..S-~_'J 



Revised June 13. 1988 

SHEET 14 

INVENTORY DATA 

UP? PROCRAM 

*STATE ASSIGNED ID 

*STAT! COD! 

*SHRP SECTION ID 

(LJE>] 

[E '? '=:.~] 

PLANT MIXED ASPHALT BOUND LAYERS 
ASPHALT CS~ENT PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.ASPHALT GRADE (SEE ASPHALT CODE SHEET, TABLE A.16) 
(IF OTHER, SPECIFY ) 

* 3.S0URCE (SEE SUPPLY CODE SHEET, TABLE A.14) 
(IF OTHER, SPECIFY _____________ ) 

* 4.SPECIFIC GRAVITY OF ASPHALT C~~NT 
(AASH'l'O T228) 

ORIC!~AL ASPHALT CEMENT PROPERTIES 

* 5.VISCOSITY OF ASPHALT AT l40~ (POISES) 

(_, • .:: -Z- l- ] 

(AASHTO T202) ( ______ . 1 

* 6.VISCOSITY OF ASPHALT AT 275~ (CENTISTOKES) 
(AASHTO T201) ( ____ . __ 1 

* 7. PENETRATION AT 7707 (AASHTO T49) (TENTHS OF A MM) 
(100 g., 5 sec.) 

ASPHALT MODIFIERS (SEE TYPE CODE, TABLE A.lS) 

* 8. 
* 9. 

U1-n~ ... -fW!:' MODIFIE....1t _1 •••.•••••.••••••.•.•..•••• 
MODIFIER. _2 •••••••••••••••••••••••••• 

TYPE 
LQ ~1· 
(- _I· 

(IF OTHER, SPECIFY TYPE ________ ) 

lO.DUCTILITY AT 77°F (eM) 
(AASHTO TSl) 

Il.DUCTILITY AT 39.2°(CM) 
(AASHTO TS1) 

12.TEST RATE FOR DUCTILITY M~~SUREMENT 
AT 39.2°F (CM/MIN) 

13.P~~ETRATION AT 39.2°F (AASHTO T49) (TENTHS OF A MM) 
(200 g., 60 sec.) 

14.RINC AND BALL SOFT~~INC POINT (AASHTO T53) (OF) 

[- __ .] 

QUAN'l'ITY(l) 

(0 31. 
[ __ 1. 

NOTE: If emulsified or cutback asphalt was used, enter "N- 1n the 
spaces for "Original Asphalc Cemenc Properties-, 
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Revised June 13. 1988 

*STATE ASSIGNED ID 

SHEET 15 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

UPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ASPHALT CEMENT PROPERTIES (CONTINUED) 

* 1.LAYER NUMBER (FROM SHEET 3) 

LABORATORY AGED ASPHALT CEMENT PROPERTIES 

2.TEST PROCEDURE USED TO MEASURE AGING EFFECTS 

ASTM D1754 - THIN FILM OVEN TEST ........... 1 
ASTM 02872 - ROLLING THIN FILM OVEN TEST ... 2 
OTHER (SPECIFY) 3 

3.VISCOSITY OF ASPHALT AT 140°F (POISE) 
(AASHTO T202) 

[ ____ 1 

[~ B] 

[~ ~~3) 

4.VI5COSITY OF ASPHALT AT 275°F (CENTISTOKES) 
(AASHTO T201) 

. ------

S.DUCTILITY AT 77°F (CM) (AASHTO TS1) 

6.DUCTILITY AT 39.2°F (CM) (AASHTO Tsl) 

7.TE5T RATE FOR DUCTILITY MEASUREMENT AT 
39.2°F (CM/MIN) 

8.PENETRATION AT 77°F, 100 g., 5 Sec. 
(TENTHS OF A MM) (AASHTO T49) 

9.PENETRATION AT 39.2°F, 200 g., 60 Sec. 
(TENTHS OF A MM) (AASHTO T49) 

10.RING AND BALL SOFTENING POINT (OF) (AASHTO T53) 

Il.WEIGHT LOSS (PERCENT) . --
NOTE: If emulsified or cutback asphalt was used, enter "NW in the 

spaces for "Laboratory Aged Asphalt Cement Properties·, 
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Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 16 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

upp PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE OF SAMPLES 
SAMPLES COMPACTED IN LABORATORY ............ 1 
SAMPLES TAKEN FROM TEST SECTION ............ 2 

* 3.HAXlMUH SPECIFIC GRAVITY (NO AIR VOIDS) 
(AASHTO T209 OR ASTH D2041) 

~ULK SPECIFIC GRAVITY (ASTH D118S) 

L~~] 
[~ .:i ~ .:3] 

[~.:i Z- __ ( 1 

* 4. 
5. 
6. 

MEAN ......... (~.~ ~ ~J NUMBER OF TESTS ..... . 
MINIMUM ...... ______ __ MAXIMUM •••••••• 

STD. DEV ....... . 

ASPHALT CONTENT (PERCENT WEIGHT OF TOTAL MIX) 
(AASHTO T164 OR ASTH 02172) 

* 7. 
8. 
9. 

*10. 
11. 
12. 

MEAN ••.•••.••••• [ __ 5"'.2] 
MINIMUM ........ . 

PERCENT AIR VOIDS 

MEAN ............ C __ i.'::l 
MINIMUM ......... ____ __ 

13.VOIOS IN MINERAL AGGREGATE (PERCENT) 

14. EFFECTIVE ASPHALT CONTENT (PERCENT) 

NUMBER OF SAMPLES ... . 
MAXIMUM .......... . 
STD. DEV ••••••.••• 

NUMBER OF SAMlILES .... 
MAXIMUM ••••••••••• 
STD. DEV ......... . 

15.MARSHALL STABILITY (LBS) (AASHTO T245 OR ASTM 01559) 

16. NUMBER OF BLO~S 

17. MARSHALL FLOY (HUNDREDTHS OF AN INCH) 
(AASHTO T245 OR ASTH 01559) 

18.HVE~~ STABILITY (AASHTO T246 OR ASTM 01561) 

J. 9. HVEEM COHESIOMETER VALUE (GRAMS/25 11M OF WIDTH) 
(AASHTO T246 OR ASTM 01561) 

B.40 



Revised June 13, 1988 

*STATE ASSIGNED ID [ _______ 1 

SHEET 17 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

CONTINUED 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE ASPHALT PLANT 

BATCH PLANT ............ 1 DRUM MIX PLANT ......... 2 

OTHER (SPECIFY) _________________ 3 

* 3.TY?E OF ANTISTRIPPING AGENT USED 
(SEE TYPE CODES, TABLE A.21) 
(Other, Specify _________________________________ ) 

JJot...Jt:: 

(--] 

* 4.AMOUNT OF ANTISTRIPPING AGENT USED LIQUID 0& SOLID COOl [ __ ] 

* 5. (If liquid, enter code 1, and amount 
as percent of asphalt cement weight. 
If solid, enter code 2 and amount as 
percent of aggregate weight.) 

6.MOISTURE SUSCEPTIBILITY TEST TYPE 

1 - AASHTO T165 (ASTM 01075) 
2 - TEXAS FREEZE-THAW PEDESTAL TEST (REF. 21) 
3 - TEXAS BOILING TEST (REF. 22) 
4 - REVISED LOTTMAN PROCEDURE (AASHTO T283) 
5 - OnlElt (SPECIFY) ______________ _ 

MOISTURE SUSCEPTIBILITY TEST RESULTS: 

7. HVEEK STABILITY NO. 

8. PERCENT STRIPPED 

9. TENSILE STRENGnl RATIO (AASHTO T283) 

10. INDEX OF RETAINED STRENGTH (AASHTO T165) 

B.41 
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MIX DESIGN 

Work Order 
Mix-Oesign 10 
D8te 

Target 
TX·l 

213 
141 

MI:,L: 14! ALS 

Advanced Aspilhlt Tcchnogogies, LP 
Laboratory and Technical Services 

, 1/2in~==~~~II~~~~ii~~~~~iI~~ill 1 in 
I---~ 

3/4 in 
1/2 in 

J----~ 

3/8 in 
1-----=-

1/4 in 
4 
8':----

16 __ 
30 1------
50: ___ .:...: 

l-l00~ ---"-.~--" ~ .. -,..-

i I ~ -I: . I ,+. I • f I 

80.0 I I - I : - --~1 
I I" J I I 

1 I' - - I I : I + . f GOO i~-t- . I -t----- I 

~ ::: i . -~-W==J' 
~ , .., I . 

0.0 i _. , I ___ . 

0,6 4.75 12.5 19 37.5 l_~_.__ 0 ____ •. ___ -....J 

C'O,."AJ( k. \j 
I I 
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l , (+ .. '+ ...... : • () 
_ J 

7 

.1._.1.,_"_, ' ___ ..i._ _"_1_ • ,. 

if' . ··~,~r'~:~,.:~) -'" 'l'" ." .. '-',- - :o'i:'~-:--::"~":' ""''''f'''-'' ... .:.. :.-':::-. ~'-. :' .. r··',···': .... ·~:~-1-~~:;'OII"·u··!~~'8·9~:·~'~·· ·'r··~:.;~·':·I~·= _7" 'il 
J=. .~ -.;-'.' ~-." _I .... u '.'. := •• _,l.:.<:',,,".-.,,::-,..::,..,.-,,-l".:'-:.:-~ ,..-- ...... ~ • .I~_,.,.;;"== . .:..:.;.=l=.,,..."""'''-'=._'-=::..:.:::==::-.:.''''.,.. _.:!'_,.J.::'."::.-.~:::., ........ ",,,.;; ~ .. ~ 

!1.b.(l.(J 
I t. 

I 'f / 
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=-~r--,o...J-

J._J.~_",:,_. ___ '1 ~ 

lJ ~ 1 \; J. \ lel 
\,.' _ J _ • _ __ _ _ _ ___ _.1 .• .:. _1 _ 

L _______ _ 

,\ /31..[;.1 ,) I' ~f'~';] oS',../ J 

1> ...... oft., . 

'j/fLDj. 

( ( C:;..J rCtl ,:; v ~ E) £~ .,.-y.,1t~ n o,J 

B Ji • .1 j'") ~ ~ (l-.iJ rrl - o # .. ~ 

7 WAStl<f~) 

fJ ~5 ,-' II. I' n ().-J . 

l/$;IN'f 

e:Cn vtAtle----P 

5"- 7 f)/. 

o 
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SUPERPAVE MIX DESIGN S'(]MMARY SHEET Advanced Asphalt Technologies, LP 
Laboratory and Technical Services 

Work Order No. 1--_.....:.:21::.,3 __ -..1 DeSlgnEA.SLs 9.199,000 N'ininal 
ML't Type I--....;;;B,;;.;RE:;;,-...;;TX.3;;,;. ~---fl Avg. Desi~ Temp t-__ -+_O_oc __ -; Ndes1gn 
Date 3130/95 I Traffic Level ~ Nma.'dmum 
Agg. No:aunal Size 1----12-.,";';. mm--"~---;j Level 1 

8 
106 
169 

TRIAL GRADATIONS 

D~.gnated Sieve Size (nun) 

Blend No. ! I I I 375 I 2S 19 12.5 95 6.3 4.75 2.36 1.18 0.6 0.3 0.15 0.075 
139 I I I 100 91.1 7S.s I 672 56.3 30 1 19.0 13.2 93 6.9 5.5 
140 I I I 100 I 91.0 I 7~.3 I 6-l.A 53.3 28.0 I 17.0 11.1 7.4 5.0 3.9 
141 I I I 100 I 91.1 76.0 I 68.0 56.3 23.3 17.7 11.9 3.1 5.7 I 4-.5 

AGGREGATEPROPER~ 

BlendNoj I 139 140 I 141 Bulk So App. So I Absorption 
AI{gI'elf.lte Tvpe 

flInt Rock j 20 20 -' 20 2.589 2.638 I 0.71 

Grode 5 I 32 I 32 I 35 , 2.4092 I 2.678 I 2.19 
Screenings I 20 v 12 I IS I I 2.639 2.639 I 0.00 
Manf. S::tnd j IS I 20 j 13 2.622 2.6H I 0.75 
Gtade ..\. I 13 --i 16 12 1.541 2.636 I 0.73 

Gsb JMF I 2.565 2 . .362 I 2.561---L 
Estimated G~ I 2.640 2641 I 2.641 J 
C:1lculatcd G",. I 2.6~2 2.642 I 2.6-LO I 

VOLUMETRIC PROPERTIES OF TRIAL GRADATIONS 

Blend Binder Theo. 
No. C01Ue11t Ma."C. Air VOlds (%) VMA VFA 

(%) Density (%) (%) 

Niruruti I Nril!.'UJ71l. Nm!'lv 

139 5.2 2.440 16.2 I 42~ 2..+ 13.6 I f>9 
140 I S.2 2 . ..\40 1.5.2 I 5.7 40 148 I 61 
141 5.5 2A28 I 16.6 I ~5 2.3 14.j. 1 69 

AAT -OI-AuiUSt. 1995 
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SUPE'RPA~ .)UXDESIGN sUMMARY SHEET 

VOLUMETRICS AT ESTIMATED BINDER CONTENT 

Trail Blend I Esrunared % AC Estlmated. % VMA 
139 I 53 1:3 -l-
l40 I 59 1+.3 
1-l-1 , 5.7 I 14,0 

I 

I I I 

VOLtTMETRIC PROPERTIES OF SELECTED MIX DESIGN 

Blend Bmder Theo. 
No, Content Ma."(. Bulk DensIty Air Voids (%) 

(%) DCIlSlty 
Nrlp<n<m N,n, .. .,1 N~ .. .,;...,., 

141 5,7 2,.1.21 2.324 I 160 4.0 
I I 
I I I I , I I 

DGST/A.SPHALT RATIO 

I Tn::ilSlend Effective % AC Dusr/ AC Raao 
r 1-l-t I ~ 58 I 098 

! 
I 
I 

I 
: 

AA1' .O/-Au~flst. /995 

B.47 

Nm",,'Y' 

2.0 

Advanced Asphalt Technologies, LP 
Laboratory and Technical Services 

Estunated % VFA I Esnmated % Gmm 
10 I 97,7 
12 I 97..+ 
71 I 973 

I 
I . 

VMA VFA 
~%) (%) 

144- 72 I 

Cnterul for All Tra;ffic 

0,6 - 1.2 

2 



Volumetric Properties of the Superpave Design Mixture 
Trial Blend T141 
Design Number of Gyrations :os 106 

"#. 8.0 

~ 
.~ 6,0 
-,: 

::z: 
© 4.0 
~ -;, 

'.j 2.0 .. 
.;;: 0.0 

4.;5' 

18.0 
'$. 
c~ 17.0 
=0 

~ 16.0 

I 

I 

I 
I 

I 
<~ I 
~ ~ I 
~ I -.., 

5 5.S 6 6.S 7 

Binder Content, % 

I 

I 

I I , I ! I 
) I 

I I I I 
Z 15.0 
@) 14.0 

~ 13.0 =1 ! =1 i =1 I !---I--I~i !--+---Ijj 
12.0 

4 5 5 5 .5 6 6 . .5 7 

Binder Content. % 

4.5 s 5.5 6 6.S 7 

Btader Content, % 

'---------.~-~--"-. 

AAT-02-A-upst. 1995 

.. 
I 

J 

c· 
C:C 

2.5 

9~ 2.4-
-::1M 

Z = @~2.3 
~~ 
.~ 2.2 
u c 

2.1 

I 
I 
I 

, I 

I 
I 
I 
1 

4- S S S.S 6 6,05 7 

Binder Content, % 

100 I 

i :Ft £t i I :tJ4/ :1
1 

-:z 
(§,) 70 

I I 
I 

~ 60 
I 
[ 
I 50 

4 . .5 

• 6.0 
~ 

=-Ii 4.0 
:z: 
(IJ 
~ 
'!j 2.0 
:> ... ... 
< 
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0.0 
4.S 

I 

I 
I 
I 

I 
I 
I 

I I JIIIf' I I i 
J I~ f -.! I 

cr' I I I 
1 1 I I 'I 
I I I I I 

5 5.5 6 6.S 7 

BUldcr Content, % 

c~ 

I~ 
~ ~ I 

N 
S S.S 6 6.S 7 

Binder Content, % 



Volumetric Properties of the Superpave Design Mixture 
Trial Blend T141 
DaigJllfmnber of Gyr~tic)1U "" t()6 

.--------_. ----.-.---~ 
~ 8.0 

·t 6.0 u 
"0 
;z: 
@) 4.0 

.a 
~ 2.0 
... 

=< 0.0 
4.5 

18.0 

'* ~ 17.0 
·S 16.0 
'I;;t 

~ 15.0 
@ 14.0 

~ 13.0 
12.0 

4.5 

" 
----

)0". 

'""" 
, 

~ --., 

5 ~.j 6 6.S 7 

BiDder COIuen{, % I 
._ • .......J 

, 

--'-'-l 
I -

, 

5 5..5 6 6.5 7 

---====::.:= ---~. ---_._-..-- -- ---_._---_. __ .-
~ 20 E ... 1S 

:s 14 
;z: 12 
® 10 
~ 8 .... 6 
~ 4 
~ 2. o 

4.5 6 5 6.5 
7 I 

5.5 

:a~ Content. % 
--------.... -.~ -' 

2.1 ~"'--___ '__~L__I__L--.~ 

4.5 5 ,~ 6 6.S 7 

Binckr CoDtcAt,. % 

-----------~-------------~ ,----- ---_._----_. -_. 

100 

~ 
..." 

JII 
..",. 

.,-

S.S 6.5 7 

=========-~.--~,'=----~ 
6.0 

';!! 

~ 
sa 4.0 
Z 
® ... 
:! 2.0 
~ .. 
;: 

0.0 
4.5 

, 

5 

L,_ 

~ 
~ '-

_b ~- --
5.S 6 6.5 
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AtlvtuaudAspluzlJ Technoz"giG, LP 
Labtmltoty tuuI Tet:luJit:4I Services 

-_.- ._--_. --- ------ ---------------

VOLUMETRICS AT t.sTIMATED BUWER CONTENT 

ThoilBloml Estimated%AC:J-~%VMA ~%WA-· ~v.omm~ 
139 ---1f--__ . ...;5.3~_.-_1 13.4 ____ t-__ --:'=O_. __ +-__ -=:-:97~.7:_ 

f-----:'-~:O--=l--- .. __ ~:; y- :::~ ~ -----~-.: ---___i 

::::::::::===,=~==============-:E:'~~~~_--'=====:=::::====:======~=::=======-_-_-~ 
VOLUMEnuc PROPERTIES OF SELECTED l\DX DESIGN 

Blend Biude:r nco. 
No_ Cn-- ~ Balk Density Air Voids ("AI) VMA WA 

(%) Density (II/") (11.10) 
N~ .... Ni .... ti ... N" ......... N ......... 

141 '.7 2.421 2.324 16.0 4.0~ 2.0 14.4 72 
ClJr-fd--

Vllla.fi:t. V'( Pi 
- -' 

/4\ (.11/0 ~rt 2.. 42.9. __ 2. ~~z. 4,0 

L~ S. I 
w/O I «fe,t.. d I J Y'-<J.' 

VJ Pvel r'vJ 

wrJi ~G I 5 hAJJ .... 
DUSTJASPBALT RATIO 

'I'1::ial BlcDI:l :EfiCctive % AC 'OrlstIAC Ratio Crittzia far AIl Tmfiic 
(). b"o r l:u-J 

,,,,1 ~~--~. 0.98 . - .- _. 
.----~ 

r--~ -_.--- 0.6 -1.2 

--
-.. _- --------

.-L . 
---.-..-. 

:1 

- ...... _ ......... _ ... ---- ... -_ ..... --------_ .......... --_ .. _---. 
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SUP.&Rl'AY.E MIX DESI(""N SUMMARY SHEET Advanc£dAspIuUt Te.clutolo~ LP 
LabfJl'atIny and Ter:IurU:a1 Servic:a 

---------_._--- --_. -- .. ---------------, 
Woxk 0Idcr No. 
Mi.~1'J'pe 

Dm 
Agg.. Nommal Size 

TRIAL GRADATIONS 

213 

BRE-TIO 
8/30/95 
12.Smm 

-
Blend No. 

37.~ 2S 19 
139 100 
140 100 
141 100 

.-
Design BASLs 9.199.000 Niratial 
Avg. D~gz1 Tcurp t ___ 4OOC~ __ -I Nd&::sip 
Traffic wet 4 N~om. 
Level- 1 -- --------

----. 
DCSlgnated Sieve s= (mm.) .------ . 

12.5 9.5 6.3 4.75 2.36 1.18 0.6 0.3 
91.1 75.5 67.2 56.3 30.1 -19.0 13.2 9.3 
91.0 74.3 64-.4 53.3 28.0 17.0 11.2 7.4 

76.0 
1---- -

9U 68.0 56.3 28.8 17.7 11.9 lU 

8 
106 
169 

0.15 O.(]7S 

6.9 5.S 
5.0 3.9 

5.7 4.5 ---
~ I/z. 3/13 - ,6.4 /J,,·6-- if: 1/J Id,~ jll.,rso J}" -i 110 Al, 2,p,) 

AGGREGATEPROPER~ 

r---- .... -_. -----r--
Ble:DdNo.f 139 140 141 B'GlkSO App'Sa A.bsmptian 
A ~Type 

Flintltock 20 20 20 2.589 2.638 0.71 --
Grades 32 j2 35 2.492 2.678 2.79 _ .. --.. ....... 20 l2 ._15 2.639 2.639 0.00 - . 
Mant: Saud IS 20 18 1.621. 2.674 0.75 --Gtade4. 13 16 12 2.541 2.636 0.73 '--._._._- - - -. ~ ... - - - '--- --.- - _. 

---- ---' 

~ :~ 
<lW.1MF 2.565 2.562 2.561 
BsdmatedG .... 2.640 2.641 ~4.1-f-' 
Cakulated 0- 2.642 2.642 2.640 -

VOLO'METlUC PROPD.'l'llS OJ'TIUAL GRADATIONS 

Blald 8b:1d= 'I'heo. 
No. Couteut Max. Air Voids (%) VMA VFA 

(%) DeGsity - (8/.) ~;.) 

Nmttial NA-i ..... _ Nrn."Y 
139 S.2 2.440 16.2 4.2 2.4 _ ~L ~~_ 
140 Sol 2.440 1$.:2 j.7 4.0 14.8 61 

- -_ .• _f-o-
14.4 -~-141 S.S 2.421 16.~ 4.:.L-........ l1. -

MT -OJ-August. 199J 1 

.------- .. ----------------------------------- ---------------------........ -_ .. -- ---------- --- -- --- ------
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SUPERPAVE MIX DESIGN No.3 
FOR TEXAS DOT 

NCHRP PROJECT 9-7 
SUMMARY SHEET 

B.52 



NOV-16-9~ THU 16:38 

ADVANCED ASPHALT TECHNOLOGIES, L,P. 
108 Powers Court. Suite 100 

Sterling VA 20166·9321 
Fax: (703) 444-4368 Verification: (703) 444-4200 

====TRANSMITT AL====== 

P. e 1 

FAX [X J FAX & MAIL [) MAIL [] FED EX [ ] COURTER [ ] 

TO: Brian Killingsworth COMP ANY: BRE 

FROM: Terhi PclIinen 

DATE: November 16, 1995 

RECIPIENT'S FAX NUMBER: 1 (512) 346·8750 

SUBJECT: Texas 3 Ultrapave 

MF.SSAGF.: 

Texas 3 binder: 

3 % UP70, Anionic SBR Latex. 70.0 % solid~. 

This is the only information we have. 

If you Wiflh to contact the supplier the number is: 

Ultrapave 
714- 521-2233 
r' 
{~ 

Terhi 

B.53 

TIME: 
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Revised June 13, 1988 

*STATE ASSIGNED ID [- - --] 

SHEET 12 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 
AGGREGATE PROPERTIES 

* 1. LAYER NUMBER (FROM SHEET 3) 

COMPOSITION OF COARSE AGGREGATE 
* 2. Crushed Stone ...... 1 Crushed Slag ......... 4 
* 3. Gravel ............. 2 Manufactured 
* 4. Crushed Gravel ..... 3 Lightweight ........ 5 

Other (Specify) ~M=' 6 

* 5.GEOLOGIC CLASSIFICATION OF COARSE AGGREGATE 
(SEE GEOLOGIC CLASSIFICATION CODES, TABLE A.9) 

COMPOSITION OF FINE AGGREGATE 
* 6. Natural Sand ................................ 1 
* 7. Crushed or Manufactured Sand (From 
* 8. Crushed Gravel or Stone) .................. 2 

Recycled Concrete ........................... 3 
Other (Specify) 4 

* 9.TYPE OF MINERAL FILLER 
Stone Dust ......... l Portland Cement .... 3 
Hydrated Lime ...... 2 Fly Ash ............ 4 
Other (Specify) __________________________ S 

AGGREGATE DURABILITY TEST RESULTS 
(SEE DURABILITY TEST TYPE CODES, TABLE A.13) 

TYPE of AGGREGATE_ TYPE OF TEST 
10. Coarse 
11. Coarse 
12. Coarse 
13. Coarse 

14.POLISH VALUE OF COARSE AGGREGATES 
SURFACE LAYER ONLY (AASHTO T279, ASTM 03319) 

B.54 

TYPE PERCENT 
L1J [_.l 4:j .] 
[Cc>][ 2..-".] [=] [= = =.] 

TYPE 
[_I ] 
[-] 
[-] 

L9~·] 

PERCENT 
L.L E2 ~.] 
[- - _.] 
[- -- _.] 

[-] 

RESULTS 



Revised June 13. 1988 

*STATE ASSIGNED ID 

SHEET 13 *STATE CODE 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

AGGREGATE PROPERTIES (CONTINUED) 

* I.LAYER NUMBER (FROM SHEET 3) 

* 2. GRADATION OF COMBINED AGGREGATES 

Sieve Size or No. \ Passing Sieve Size or No. 

2" .......... . 

1 1/2 ........ . 

1" .......... . 

7/8" ........ . 

3/4 ......... . 

S/8" •.. •...•• 

1/2" ........ . 

3/8" ........ . 

[- --] 

[- --) 

[ ___ 1 

[ ___ 1 

[ ___ 1 

C _ __ 1 

[ ___ 1 

[--] 

BULK SPECIPIC GRAVITIES: 

No.4 ....... . 

No.8 ....... . 

No. 10 ...... . 

No. 16 ...... . 

No. 30 .•••••• 

No. 40 ..•.•.• 

No. SO ••••••• 

No. 80 ...... . 

No. 100 ..... , 

No, 200 ...... 

* 3. Coarse Aggregate (AASHTO T85 or ASTK C127) 

* 4. Fine Aggregate (AASHTO T84 or ASTK C128) 

* 5. Mineral Filler (AASHTO TlOO or ASTK D854) 

* 6, Aggregate Combination (Calculated) 

7.EFFECTIVE SPECIFIC GRAVITY OF AGGREGATE 
COMBINATION (Calculated) 

B.SS 

[- - --) 

, Passing 

[ __ 1 

[ __ I 

[--] 

[--] 

[ __ 1 

C __ l 

[ __ I 

[ __ 1 

[--] 

[ __ I 

(_, ___ 1 

[_. ___ 1 

(_. ___ 1 

[_, ___ 1 

. ----



Revised June 13, 1988 

*STATE ASSIGNED ID 

SH::ET 14 *STATE CODe 

INVENTORY DATA *SHRP SECTION ID 

UPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 
ASP~~LT CEMENT PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.ASPHALT GRADE (SEE ASPHALT CODE SHEET, TABLE A.1S) 
(IF OTHER, SPEGIFY ) 

* 3.S0URCE (SEE SUPPLY CODE SHEET, TABLE A.14) 
(IF OTHER, SPECIFY ____________ _ 

* 4.SPECIFIC G~'VITY OF ASPHALT CEMENT 
(AASHTO T228) 

ORIGINAL ASPHALT CEMENT PROPERTIES 

* S.VISCOSITY OF ASPHALT AT 1400Y (POISES) 

[_\ . D 1- b] 

(AASHTO T202) [ ______ .] 

* 6.VISCOSITY OF ASPHALT AT 21SOY (CENTISTOKES) 
(AASHTO nOl) [ ____ . __ ] 

* 1. PENETRATION AT 770Y (AASHTO T49) (TENTHS OF A MH) 
(100 g., S sec.) 

ASPHALT MODIFIERS (SEE TYPE CODE, TABLE A.1S) 
TYPE 

* S. MODIFIER *1 .......................... [ __ ]. 
* 9. MODIFIER. *2 •••••••..••••.•.•.••••..•• [ __ ]. 

(IF OTHER, SPECIFY TYPE ) 

lO.DUCTILITY AT 77QF (CM) 
(AASHTO TS1) 

1l.DUCTILITY AT 39.2°(CM) 
(AASHTO T51) 

12.TEST RATE FOR DUCTILITY MEASUREMENT 
AT 39.2°F (CM(MIN) 

l3.PENETRATION AT 39.2°F (AASHTO T49) (TENTHS OF A MM) 
(200 g., 60 sec.) 

14.RING AND BALL SOFTENING POINT (AASHTO T53) (OF) 

[_ - _.J 

QUANTITY(\) 
[- -]. 
l _ _ ]. 

NOTE: If emulsified or cutback asphalt was used, enter "N- in the 
spaces for "Original Asphalt Cement Properties-. 

B.56 



Revised June 13, 1988 

*STATE ASSIGNED ID 

SHEET 15 *STATE COD! 

INVENTORY DATA *SHRP SECTION ID 

LTPP PROCRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ASPHALT CEMENT PROPERTIES (CONTINUED) 

* 1.LAYER NUMBER (FROM SHEET 3) 

LABORATORY ACED ASPHALT CEMENT PROPERTIES 

2.TEST PROCEDURE USED TO MEASURE AGING EFFECTS 

ASTM 01754 - THIN FILM OVEN TEST ........... 1 
ASTM 02872 • ROLLING THIN FILM OVEN TEST ... 2 
OTHER (SPECIFY) 3 

3.VISCOSITY OF ASPHALT AT 140°F (POISE) 
(AASHTO T202) 

[- - --] 

L~] 

4.VISCOSITY OF ASPHALT AT 275°F (CENTISTOKES) 
(AASHTO T201) 

. ------
S.DUCTILITY AT 77°F (CM) (AASHTO T51) 

6. DUCTILITY AT 39.2°F (CM) (AASHTO T5l) 

7.TE5T RATE FOR DUCTILITY MEASUREMENT AT 
39.2°F (CM/MIN) 

a.PENETRATION AT 77 0 Ft 100 g.t 5 Sec. 
(TENTHS OF A MM) (AASHTO T49) 

9. PENETRATION AT 39.2°F, 200 g., 60 Sec. 
(TENTHS OF A MK) (AASHTO T49) 

lO.RING AND BALL SOFTENING POINT (OF) (AASHTO T53) 

11.WEIGHT LOSS (PERCENT) 

. --

NOTE: If emulsified or cutback asphalt was used, enter ftN- in the 
spaces for ftLaboratory Aged Asphalt Cement Properties·, 
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Revised June 13. 1988 

*STATE ASSICNED ID 

SHEET 16 *STATE CODE 

I~ENTORY DATA *SHRP SECTION ID 

LTPP PROCRAM 

PLANT MIXED ASPK~LT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

* 1.LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE OF SAMPLES 
SAMPLES COMPACTED IN LABORATORY ............ 1 
SAMPLES TAKEN FROM TEST SECTION ............ 2 

(3 J 

(_, 1 

* 3.HAXlHUH SPECIFIC GRAVITY (NO AIR VOIDS) 
(AASHTO T209 OR ASTH 02041) [_· ___ 1 

* 4. 
5. 
6. 

~ULX SPECIFIC GRAVITY (ASTM 01188) 

MEAN •.••••••• ( __ . ______ ] 
MINIMUM ...... ______ __ 

NUMBER OF TESTS ..... . 
MAXIMUM ....... . 
STD. DEV •••••••• 

ASPHALT CONTENT (PERCENT VEIGHT OF TOTAL MIX) 
(AASHTO T164 OR ASTM 02172) 

* 7. 
8. 
9. 

*10. 
11. 
12. 

MEAN •••••••••••• [_ ~ .1..1 
MINIMUM ........ . 

PERCENT AIR voros 

MEAN •••••••••••• [_ ,:i . .ll 
MINIMUM ......... ___ _ 

13.VOIDS IN MINERAL AGGREGATE (PERCENT) 

14. EFFECTIVE ASPHALT CONTENT (PERCENT) 

NUMBER OF SAMPLES ... . 
MAXIMUM .......... . 
STD. OEV ......... . 

NUMBER OF SAMPLES ... . 
MAXIMUM .......... . 
STD. DEV •••••••••• 

15.MARSHALL STABILITY (LES) (AASHTO T245 OR ASTM 01559) 

16.NUMBER OF BLOWS 

17 . MARSHALL FLOY (HUNDREDTHS OF AN INCH) 
(AASHTO T245 OR ASTM D1559) 

18.HVEEM STABILITY (AASHTO T246 OR ASTM 01561) 

19.HVEEM COHESIOHETER VALUE (GRAMS/25 11M OF WIDTH) 
(AASHTO T246 OR ASTM 01561) 
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Revised June 13. 1988 

*STATE ASSIGNED ID (- - --) 

SHEET 17 *STATE CODE 

INVENTORY DATA *SHRP SECTION 10 

LTPP PROGRAM 

PLANT MIXED ASPHALT BOUND LAYERS 

ORIGINAL MIXTURE PROPERTIES 

CONTINUED 

* 1. LAYER NUMBER (FROM SHEET 3) 

* 2.TYPE ASPHALT PLANT 

BATCH PLANT ............ 1 DRUM MIX PLANT ......... 2 

OTHER (SPECIFY) _________________ 3 

* 3.TYPE OF ANTISTRIPPING AGENT USED 
(SEE TYPE CODES, TABLE A.21) 
(Other. Specify _________________ ) 

[.31 

[ 2-] 

* 4.AMOUNT OF ANTISTRIPPING AGENT USED LIQUID oa SOLID COD! [ __ 1 

* 5. (If liquid, enter code 1, and amount 
as percent of asphalt cement weight. 
If solid. enter code 2 and amount as 
percent of aggregate weight,) 

6.MOISTURE SUSCEPTIBILITY TEST TYPE 

1 - AASHTO T165 (ASTM 01075) 
2 - TEXAS FREEZE·THAW PEDESTAL TEST (REF. 21) 
3 • TEXAS BOILING TEST (REF. 22) 
4 • REVISED LOTTMAN PROCEDURE (AASHTO T283) 
5 • OTHER (SPECIFY) ______________ _ 

MOISTURE SUSCEPTIBILITY TEST RESULTS: 

7. HVEEM STABILITY NO, 

8, PERCENT STRIPPED 

9. TENSILE STRENGTH RATIO (AASHTO T283) 

10. INDEX OF RETAINED STRENGTH (AASHTO T165) 

B.59 
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MEMORANDUM 

TO: David Balli, P. E. August 23,1995 

FROM: Frank M. Jaster, P. E. 
Originating 

SUBJECT: ASS Design Item 292 Office: San Antonio 
Project: Nh 90(191)M District Laboratory 

Shown below is compaction data for Asphalt Stabilized Base produced by Vulcan 
Helotes, from Stockpile 646. This design uses 70% base, 5.0% silica sand, and 25.0% 
Rap. 

Sample Number 
Design Number 
Date Molded 
Maximum Density 
Percent Air Voids 
Required Compaction 
Field Density 
Asphalt Content 

15-95-823 
NA 

08-23-95 
149.4 pct 
4.1% 
95.5% 
142.7 pct 
4.1% 

Tests Performed By District 15 Laboratory Personnel 

Distribution: District Lab Files 
DistrictConstruction Engi neer 
Ray Williams 
Doug Echterhoff 
Jimmy Vogel 
Kane Mattke 
Bexar Central Nuclear 0 
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APPENDIX C 

SURFACE PROFILE DATA 
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() 

N 

SECTION 460901 
Trans Offset 

LAYER 
0+00 FLEX 

BLACK 
SURFACE 

0+50 FLEX 
BLACK 

SURFACE 

1+00 FLEX 
BLACK 

SURFACE 

1+50 FLEX 
BLACK 

SURFACE 

2+00 FLEX 
BLACK 

SURFACE 

2+50 FLEX 
BLACK 

SURFACE 

3+00 FLEX 
BLACK 

SURFACE 

3+50 FLEX 
BLACK 

SURFACE 

4+00 FLEX 
BLACK 

SURFACE 

4+50 FLEX 
BLACK 

SURFACE 

5+00 FLEX 
BLACK 

SURFACE 

OOM 

97227 
97296 
97375 

97566 
97645 
97727 

97944 
98 035 
98118 

96390 
98465 
98551 

96842 
96913 
99 000 

99260 
99365 
99447 

99719 
99813 
99697 

100143 
100235 
100320 

100562 
100675 
100753 

101 004 
101095 
101 175 

101392 
101505 
101568 

AVG 
MIN 
MAX 
STD 

Blackbase 
Thickness 

(M) 

0071 

0079 

0091 

0075 

0071 

0085 

0093 

0092 

0113 

0091 

0113 

0088 
0071 
a 113 
0014 

Surface 
Thickness 

(M) 

0077 

0082 

0063 

0066 

0068 

0082 

0084 

0085 

0078 

0060 

0063 

0081 
0063 
0088 
0006 

a 9M 

97245 
97325 
97367 

97567 
97670 
97743 

97962 
98 055 
98135 

98409 
98466 
98569 

98657 
98943 
99016 

99299 
99388 
99461 

99741 
99830 
99913 

100161 
100265 
100338 

100582 
100 695 
100772 

101022 
101120 
101194 

101 411 
101520 
101585 

Blackbase 
Thickness 

(M) 

0060 

0063 

0093 

0079 

0065 

0066 

0089 

0104 

0113 

0096 

0109 

0093 
0079 
0113 
0011 

Surface 
Thickness 

(M) 

0062 

0073 

0060 

0061 

0074 

0074 

0063 

0073 

0077 

0074 

0065 

0074 
0062 
0083 
0006 

TEXAS 
16M 

97256 
97353 
97406 

97602 
97693 
97763 

97979 
96 076 
96152 

98428 
96506 
96589 

96677 
96960 
99035 

99321 
99405 
99482 

99751 
99853 
99930 

100 186 
100285 
100 358 

100606 
100715 
100789 

101039 
101 145 
101212 

101430 
101541 
101604 

Blackbase 
Thickness 

(M) 

0095 

0090 

0096 

0060 

0063 

0064 

0101 

0099 

0109 

0106 

0111 

0096 
0080 
0111 
0010 

Surface 
Thickness 

(M) 

0056 

0071 

0075 

0082 

0075 

0077 

0077 

0073 

0074 

0067 

0063 

0072 
0056 
0082 
0007 

27M 

97274 
97366 
97427 

97626 
97703 
97760 

97999 
96 095 
96170 

96444 
98525 
98606 

98894 
98976 
99054 

99339 
99420 
99501 

99763 
99878 
99950 

100210 
100303 
100379 

100629 
100732 
100810 

101 057 
101 164 
101231 

101448 
101555 
101623 

Blackbase 
Thickness 

(M) 

0093 

0074 

0096 

0061 

0063 

0061 

0095 

0092 

0103 

0107 

0107 

0092 
0074 
0107 
0011 

Surface 
Thickness 

(M) 

0059 

0077 

0075 

0083 

0076 

0081 

0072 

0077 

0076 

0067 

0066 

0074 
0059 
0083 
0007 

36M 

97297 
97390 
97446 

97644 
97725 
97797 

96 022 
96116 
96167 

96465 
96550 
96626 

98916 
98995 
99070 

99363 
99435 
99520 

99805 
99900 
99968 

100223 
100323 
100397 

100649 
100760 
100828 

101 072 
101 168 
101 250 

101468 
101573 
101641 

Blackbase 
Thickness 

(M) 

0093 

0061 

0096 

0065 

0077 

0072 

0095 

0099 

0111 

0115 

0105 

0094 
0072 
0115 
0013 

Surface 
Thickness 

(M) 

0056 

0072 

0069 

0076 

0075 

0085 

0066 

0074 

0066 

0063 

0068 

0070 
0056 
0085 
0007 



SECTION 480901 
ISTATION 0+001 

o 1 2 3 4 
TRANSVERSE POSITION (METERS) 

OASB .SURFACEI 

!STATION 1+001 

o 1 2 3 4 
TRANSVERSE POSITION (METERS) 

.SURFACEI 

W 
....J 
U. 
o 

025 

g: 01. 
C/) 
C/) 

o 
a:: 
u 

005 -

~TATION 0+501 

o 1 2 3 
TRANSVERSE POSITION (METERS) 

.SURFACEI 

UJ 
~ 
u.. 
o 

025.----

!STATION 1+501 

g: 01 
C/) 
C/) 

o 
a:: 
u , 

005!- ~ 

I ~.-----

O~--~---~ 
o 1 2 3 

TRANSVERSE POSITION (METERS) 

o 

• 

oASB .SURFACEI 

C.3 
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SECTION 480901 

025 1'-----
I 
I 

021-

U 1 2 3 
TRANSVERSE POSITION (METERS) 

~._FL_E_X ___ <>A_S_B ___ ._S_U_R_F_A_C_E ... I 

Cii 
c:: 
W 
f-

025 r 

W I 
~ 0 15 i 

005 

-STATION 3+001 

---..-----
~/' 

I /..-/ 

OF~----------------
o 123 

TRANSVERSE POSITION (METERS) 

• 

<>ASB .SURFACEI 

4 

4 

Cii 
c:: 
W 
f
W 

025, 

~ 015, 

Cii c:: 
W 
f-
W 

025 -

02 

~ 0 15 ~ 
W 
....J 
LL 
o 
c:: 
Cl. 
C/) 
C/) 

o 
c:: 
() I 

005 i 

123 
TRANSVERSE POSITION (METERS) 

• 

<>ASB .SURFACEI 

.-
o 1 2 3 

TRANSVERSE POSITION (METERS) 

<>ASB 

C.4 

4 

4 



SECTION 480901 
[STATION 4+00t 

025'1 -----------------~~/Ar--------, 

$ 
c::: 
UJ 
I
UJ 

I, ,,/" .--
~~ 

02V//'--

~ 0 15 

o 05 ~ 

o 1 2 3 
TRANSVERSE POSITION (METERS) 

oASB ... SURFACEI 

~STATION 5+001 

UJ ~" 
...J i <)// 

~ ~ 
0:: I 

a. 0 1 ~ 

~ I 
o I 

c::: i 
(J 

o 05 ~ 

o 1 2 3 
TRANS":ERSE POSITION (METERS) 

oASB ... SURFACEI 

4 

4 

025 ~-----
I 

~ST ATION 4+501 

o 1 2 3 
TRANSVERSE POSITION (METERS) 

oASB ... SURFACEI 

C.5 
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SECTION 480902 
Trans Offset 

LAYER 
0+00 FLEX 

BLACK 
SURFACE 

0+50 FLEX 
BLACK 

SURFACE 

1+00 FLEX 
BLACK 

SURFACE 

1+50 FLEX 
BLACK 

SURFACE 

2+00 FLEX 
BLACK 

SURFACE 

2+50 FLEX 
BLACK 

SURFACE 

3+00 FLEX 
BLACK 

SURFACE 

3+50 FLEX 
BLACK 

SURFACE 

4+00 FLEX 
BLACK 

SURFACE 

4+50 FLEX 
BLACK 

SURFACE 

5+00 FLEX 
BLACK 

SURFACE 

OOM 

99740 
99845 
99922 

99631 
99737 
99813 

99539 
99645 
99712 

99453 
99562 
99630 

99379 
99482 
99552 

99290 
99395 
99462 

99189 
99295 
99366 

99094 
99205 
99273 

99001 
99123 
99185 

98925 
99035 
99100 

98847 
98955 
99017 

AVG 
MIN 
MAX 
STD 

Blackbase 
Thickness 

(M) 

0105 

0106 

0106 

0109 

0103 

0105 

0106 

0111 

0122 

0110 

0108 

0108 
0103 
0122 
0005 

Surface 
Thickness 

(M) 

0077 

0076 

0067 

0068 

0070 

0067 

0071 

0068 

0062 

0065 

0062 

0068 
0062 
0077 
0005 

09M 

99757 
99862 
99940 

99650 
99756 
99829 

99558 
99650 
99728 

99472 
99575 
99648 

99393 
99499 
99572 

99308 
99408 
99479 

99205 
99310 
99380 

99111 
99220 
99291 

99023 
99130 
99202 

98939 
99047 
99114 

98862 
98967 
99030 

Blackbase 
Thickness 

(M) 

0105 

0106 

0092 

0103 

0106 

0100 

0105 

0109 

0107 

0108 

0105 

0104 
0092 
0109 
0004 

Surface 
Thickness 

(M) 

0078 

0073 

0078 

0073 

0073 

0071 

0070 

0071 

0072 

0067 

0063 

0072 
0063 
0078 
0004 

TEXAS 
IBM 

99778 
99882 
99960 

99672 
99774 
99848 

99578 
99667 
99748 

99493 
99595 
99662 

99405 
99523 
99593 

99329 
99420 
99498 

99222 
99323 
99400 

99132 
99233 
99311 

99045 
99143 
99221 

98961 
99060 
99133 

98881 
98977 
99049 

Blackbase 
Thickness 

(M) 

0104 

0102 

0089 

0102 

0118 

0091 

0101 

0101 

0098 

0099 

0096 

0100 
0089 
0118 
0007 

Surface 
Thickness 

(M) 

0078 

0074 

0081 

0067 

0070 

0078 

0077 

0078 

0078 

0073 

0072 

0075 
0067 
0081 
0004 

27M 

99800 
99904 
99979 

99692 
99795 
99869 

99597 
99685 
99763 

99513 
99612 
99687 

99431 
99538 
99614 

99349 
99445 
99516 

99241 
99345 
99417 

99153 
99255 
99329 

99064 
99167 
99243 

98984 
99085 
99153 

98894 
98995 
99068 

Blackbase 
Thickness 

(M) 

0104 

0103 

0088 

0099 

0107 

0096 

0104 

0102 

0103 

0101 

0101 

0101 
0088 
0107 
0005 

Surface 
Thickness 

(M) 

0075 

0074 

0078 

0075 

0076 

0071 

0072 

0074 

0076 

0068 

0073 

0074 
0068 
0078 
0003 

36M 

99822 
99925 
99997 

99708 
99813 
99885 

99607 
99700 
99782 

99531 
99633 
99703 

99456 
99559 
99630 

99358 
99463 
99531 

99256 
99360 
99432 

99172 
99270 
99347 

99086 
99185 
99259 

99004 
99103 
99172 

98912 
99015 
99085 

Blackbase 
Thickness 

(M) 

0103 

0105 

0093 

0102 

0103 

0105 

0104 

0098 

0099 

0099 

0103 

0101 
0093 
0105 
0003 

Surface 
Thickness 

(M) 

0072 

0072 

0082 

0070 

0071 

0068 

0072 

0077 

0074 

0069 

0070 

0072 
0068 
0082 
0004 



SECTION 480902 
STATION 0+001 
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SECTION 480902 
:STATION 2+001 
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SECTION 480902 
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SECTION 480903 
Trans Offset 

LAYER 
0+00 FLEX 

BLACK 
SURFACE 

0+50 FLEX 
BLACK 

SURFACE 

1+00 FLEX 
BLACK 

SURFACE 

1+50 FLEX 
BLACK 

SURFACE 

2+00 FLEX 
BLACK 

SURFACE 

2+50 FLEX 
BLACK 

() SURFACE -o 3+00 FLEX 
BLACK 

SURFACE 

3+50 FLEX 
BLACK 

SURFACE 

4+00 FLEX 
BLACK 

SURFACE 

4+50 FLEX 
BLACK 

SURFACE 

5+00 FLEX 
BLACK 

SURFACE 

OOM 

99811 
99910 
99988 

99724 
99825 
99889 

99649 
99765 
99819 

99541 
99652 
99727 

99449 
99555 
99632 

99348 
99480 
99545 

99264 
99382 
99452 

99172 
99297 
99359 

99 080 
99200 
99263 

99 004 
99115 
99180 

98893 
99 007 
99 077 

AVG 
MIN 
MAX 
STD 

Blackbase 
ThIckness 

(M) 

0099 

0101 

0116 

0111 

0106 

0132 

0118 

0125 

0120 

0111 

0114 

0114 
0099 
0132 
0009 

Surface 
ThIckness 

(M) 

0078 

0064 

0054 

0075 

0077 

0065 

0070 

0062 

0063 

0065 

0070 

0068 
0054 
0078 
0007 

09M 

99829 
99927 

100 006 

99739 
99847 
99910 

99665 
99770 
99838 

99561 
99672 
99743 

99468 
99578 
99649 

99378 
99498 
99562 

99282 
99407 
99468 

99190 
99300 
99372 

99 099 
99200 
99276 

99 023 
99125 
99191 

98914 
99017 
99 090 

Blackbase 
ThIckness 

(M) 

0098 

0108 

0105 

0111 

0110 

0120 

0125 

0110 

0101 

0102 

0103 

0108 
0098 
0125 
0008 

Surface 
ThIckness 

(M) 

0079 

0063 

0068 

0071 

0071 

0064 

0061 

0072 

0076 

0066 

0073 

0069 
0061 
0079 
0005 

TEXAS 
IBM 

99846 
99947 

100 024 

99757 
99860 
99932 

99683 
99782 
99858 

99581 
99688 
99764 

99488 
99593 
99668 

99399 
99510 
99582 

99308 
99422 
99494 

99209 
99315 
99389 

99118 
99215 
99290 

99 040 
99137 
99205 

98928 
99 030 
99103 

Blackbase 
Thlckness 

(M) 

0101 

0103 

0099 

0106 

0105 

0111 

0114 

0106 

0097 

0097 

0102 

0104 
0097 
0114 
0005 

Surface 
ThIckness 

(M) 

0077 

0072 

0076 

0076 

0075 

0072 

0072 

0074 

0075 

0068 

0073 

0074 
0068 
0077 
0003 

27M 

99862 
99965 

100 043 

99777 
99878 
99953 

99702 
99802 
99878 

99598 
99709 
99783 

99501 
99617 
99688 

99421 
99532 
99602 

99330 
99440 
99506 

99231 
99330 
99408 

99139 
99237 
99311 

99059 
99155 
99223 

98950 
99 047 
99123 

Blackbase 
ThIckness 

(M) 

0103 

0101 

0100 

0111 

0116 

0111 

0110 

0099 

0098 

0096 

0097 

0104 
0096 
0116 
0007 

Surface 
Thickness 

(M) 

0078 

0075 

0076 

0074 

0071 

0070 

0066 

0078 

0074 

0068 

0076 

0073 
0066 
0078 
0004 

36M 

99879 
99988 

100 058 

99795 
99895 
99968 

99718 
99820 
99894 

99621 
99725 
99801 

99519 
99637 
99703 

99439 
99555 
99618 

99355 
99462 
99530 

99250 
99352 
99423 

99162 
99250 
99325 

99 074 
99170 
99240 

98968 
99 067 
99139 

Blackbase 
Thickness 

(M) 

0109 

0100 

0102 

0104 

0118 

0116 

0107 

0102 

0088 

0096 

0099 

0104 
0088 
0118 
0008 

Surface 
Thickness 

(M) 

0070 

0073 

0074 

0076 

0066 

0063 

0068 

0071 

0075 

0070 

0072 

0071 
0063 
0076 
0004 
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29 August 1995 

NIr. Frank Jaster 
Discnct Lab Engineer 
Texas DOT - San Antonio District 
P.O Box 29928 
San Antonio, Texas 78284-3601 

Subject: Texas SPS-9A Project (480900) Materials Sampling and Testing Plan 

Dear Mr. Jaster: 

Enclosed is the plan for materials sampling and testing actiVIties for the Texas SPS-9A 
project, located in the southbound lanes of Loop 1604, Bexar County, Texas. ThlS plan has 
been prepared to Identify details of the materials sampling, field testing, and laboratory 
materials testing to occur as part of the SPS-9A project construction. 

If you have any questions or comments regarding the information provided in this plan, 
please do not hesitate to contact me. A copy of this document is also being proVIded to MT. 
Monte Symons of the FHW 1\ for reVIew and approval. -

Jerry F. Daleiden, P.E. 
Project Engineer, SRCO 

JFD:dmj 

Enclosure: As stated. 

c.w/Enc: Monte Symons, FHWA/LTPP-DC 
Gonzalo Rada, PCS/LA W 

c.w /0 Enc: Greg Biediger, TX-DOT /San Antonio District 
Morris Reinhardt, RE-SRCO 

8240 Mapac, SUllt 220 • Auslln, Teras 787Jrg • (512) 346-0870 • FAX (512) 346-8750 
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MATERIAL SAMPLING 
AND 

TESTING PLAN 

TEXAS SPS-9A PROJECT 480900 
BEXAR COUNTY, TEXAS 

LOOP 1604, SOUTHBOUND 

PREPARED BY: 

BRENT RAUHUT ENGINEERING INC. 
FHWA/LTPP SOUTHERN REGION COORDINATION OFFICE 

8240 MOPAC, SUITE 220 
AUSTIN, TEXAS 78759 

AUGUST 1995 

D.3 



Texas SPS-9A .\laterial Sampling, August 1995 

MATERIAL SAMPLING AND TESTING PLAJ.'l 
TEXAS SPS-9A PROJECT (480900), LOOP 1604 SOUTHBOIDID 

BEXAR COUNTY, TEXAS 

INTRODUCTION 

As part of theIr particIpatIOn in the FHW A/LTPP studies, the State of Texas will construct 
an SPS-9A project to validate the SHRP asphalt specification and mix deSIgn. Tills project 
will consist of four test sectIons wnh sllular detaIls and materials on Loop 1604, in the 
Southbound lane, in Bexar County, Texas. It is the mtent of trus document to provIde a 
complete plan for the material sampling, testing, and laboratory material testmg that WIll 
occur as a part of this project. 

This document has been prepared in accordance with draft guidelines provided by the 
Federal Highway Administration entitled "Specific Pavement Studies Matenal Sampling and 
Testing Requirements for Expenment SPS-9A, SUPERP A VEThI Asphalt Binder Study, 
February 1995" . Recognizing the apparent variabIlity in the construction of roadway 
projects, the goal of thIS effort is to develop a sampling and testing plan for the project 
materials that will be consistent with other projects in thIS experiment, and therefore make 
the information obtained suitable for analysis. 

The SPS-9A experiment is the first part of a multi-stage approach to the SPS-9 experiment, 
"Validation of SHRP Asphalt SpecIfication and Mix Design". The experunent is deSIgned 
for immediate implementation to provide agencies with hands-on experience WIth methods 
and requirements developed under the SHRP program. The primary objectIves of SPS-9A 
are to validate the SHRP binder specifications, to allow direct companson of asphalt 
mixtures designed using Agency procedures and the newly developed SUPERPA VETivi 

procedures, and to provide initial data for use in refining the mixture performance models 
also developed as part of the SHRP research. In order to .accomplish these objectives, three 
basic test sections are included within each project; one using the Agency's current mIX 
design, one usmg the SUPERP A VEThI mix design system, and one using a SUPERP A VETivi 

Alternate binder. The SPS-9A experiment requires the construction of test sections at a 
gIven project with similar details, materials, and construction quality. It is antiCIpated that 
some variation between sections will exist. The purpose of the sampling and testing plan 
is to provide the information necessary to evaluate such variations and their effect on 
performance. 

This sampling and testing plan has been developed by Brent Rauhut Engineering, Inc. the 
Southern Region Coordination Office under contract to the Federal Highway Administra
tion. If, during the construction activities, any questions arise regarding the sampling andlor 
testing to be conducted, one should first coordinate these questions WIth the Texas 
Department of Transportation, who may refer them to the Southern Region Coordination 
Office. 
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Texas SPS-9A Material Sampling, August 1995 

This document has been prepared in four distinct parts, each covering a particular area of 
this rather fonnidable exercise. The sections are: 

A. General Layout Infonnation 

B. Materials Sampling and Testing - Unbound Layers 

C. Materials Sampling and Testing - Bound Layers 

D. Materials Sampling and Testing - Postconstruction 

"Preconstruction" sampling activities are defined as those occurring for the purpose of 
defining existing conditions and material properties prior to placement of the overlay. 
"During construction" activities begin once material production and placement activities are 
underway, and continue through the coring activities at time t = 0 (to be explained in 
Section C). "Postconstruction" sampling and testing activities include sampling of the overlay 
materials over time (cores) to document changes in material propertIes. Specific samples 
to be obtained, and laboratory testing needs for each sample, are defined for each of these 
time periods in Sections B, C and D. 
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Texas SPS-9A Material Sampling, August 1995 

SECTION A 

GENERAL LAYOUT INFORMATION 

This section of the plan provides a description of the SPS-9A project in tenns of the location 
of the test sections along the roadway. Table A-I lists the test sections in order of project 
stationing, providing an indication of the overlay mix to be used. 

Figure A-I depicts the layout of the test sections along the roadway and shows the 
placement of each material type and the location of each test section within the material 
placement. 
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Texas SPS-9A Material Sampling. August 1995 

TABLE A-I. TEST SECTION LAYOUT 

Section Overlay Begin End 
(Cell ID) Material Station Station 

480901 Agency Mix 10287 + 50 10292 + 50 

480902 SUPERP A VE™ Mix 10224 + 50 10229 + 50 
(PG64-22) 

480903 Alternate SUPERP A VE™ Binder 10236 + 50 10241 + 50 
(PG70-22) 
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MATERIAL SAMPLING AND TESTING 

FOR UNBOUND LAYERS 
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Texas SPS-9A Material Sampling, August 1995 

SECTION B 

MATERIAL SAMPLING AND TESTING 

FOR UNBOUND LAYERS 

This section of the plan provides for the material sampling and testing activities that occur 
prior to construction. The objective of this sampling will be to confIrm the type and 
thickness of the pavement materials and obtain samples for classifIcation testing. 

Table B-1 provides the scope of unbound layer material sampling. As may be seen, only 
minimal sampling is proposed for the base materials and the subgrade. There are a total 
of 6 sampling locations, numbered Al through A6. The sampling locations are shown in 
Figure B-1. 

Samples that are obtained should be labeled accordingly and wrapped in protective 
wrapping to prevent damage in transit. Sample labels will be provided by the Southern 
Region Coordination Office, who will have a representative on site to assist with the 
sampling and data collection activities. Plastic, resealable bags should be used for subgrade 
samples, to retain the moisture content for testing. Bubble-wrap or similar material should 
be used to protect the core samples. 

All laboratory testing for the unbound layer samples will occur at the Texas DOT 
laboratory. Table B-2 provides an indication of the laboratory tests to be performed on the 
unbound layer samples. 
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Texas SPS-9A Material Sampling, August 1995 

TABLE B-1. SCOPE OF MATERIAL SAMPLING FOR UNBOUND LAYERS 

Material And w. Of Sample Sample 
Sample Description Samples Location Number 

Unbound Granular Subbase 6 AI-A6 BGOl, 02,03, 
04,05,06 

Sub grade 
Bulk Sampling 6 AI-A6 BSOI-BS06 
Moisture Content Samples 6 AI-A6 MSOl·MS06 
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Texas SPS-9A Material Sampling, August 1995 

Existing Pavement Traffic ) 

Al 
0 

480901 480902 

A2 A3 A6 
0 .. 0 0 

(8 SI Shoulder 8S2 

o A-type core locations - 152 mm OD core of bound layers, auger to 
1.2m below top of subgraae 

• Shoulder augerprobe to 6m below surface 

FIGURE B-1. SAMPLING LAYOUT FOR UNBOUND LAYERS 
TEXAS SPS-9A (480900) 
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MATERIAL SAMPLING AND TESTING 

FOR BOUND LAYERS 
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Texas SPS-9A Material Sampling, August 1995 

TABLE B-2. MATERIALS TESTING FOR UNBOUND LAYERS 

Test Type LTPP LTPP Min. N.2. Sample 
Designation Protocol of Tests Designation 

Unbound Base: 
Particle Size Analysis UGOI P41 3 A2,A4,A6 
Sieve Analysis (Washed) UG02 P41 3 A2,A4,A6 
Atterberg Limits UG04 P43 3 A2,A4,A6 
Classification (Visual) UG08 P47 3 A2,A4,A6 

Subgrade: 

Notes: 

Sieve Analysis SSOI P51 3 AI,A3,A5 
Atterberg Limits SS03 P43 3 Al,A3,A5 
Classification SS04 P52 3 Al,A3,A5 
Natural Moisture Content SS09 P49 3 AI,A3,A5 
Depth to Rigid Layer Note I 3 SI,S2 

1. Follow procedures contained in Appendix C of the SHRP-LTPP Guide for 
Field Materials Sampling, Testing and Handling. 
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SECTION C 

MATERIAL SAMPLING AND TESTING 

FOR BOUND LAYERS 

This portion of the sampling and testing plan deals with field material sampling and 
laboratory testing of the HMAC layers. Most of this sampling involves collection of bulk 
samples from the plant during mix production. Other sampling and testing activities include 
elevation measurements for documentation of layer thickness and coring just subsequent to 
construction to evaluate as-placed properties. It is important to note that only the HMAC 
surface materials are to be sampled and tested. HMAC binder and/or base layers will not 
be tested and are not included in the following discussions. Samples will be used to 
evaluate the properties of the paving mixtures produced and will be compared to properties 
measured from core samples after material placement. 

The goal of this phase of the sampling effort is to investigate differences in material 
properties from mix design, productlon and placement. As such, the scope of the sampling 
activitles requires collection of bulk samples at various times in the process, for preparation 
as test specimens. Samples of the constituent materials and the resulting HMAC mixtures 
are to be collected. These samples are to be compacted in the SHRP Gyratory Compactor 
(SGC) for volumetric and performance testing. It is anticipated that performance testing 
will be conducted at SUPERPAVE™ Regional Test Centers, once they are "on-line". At 
this time, there is no mechanism in place for conducting the performance testing. As such, 
samples should be stored in a safe environment awaiting testing. If the SHA does not have 
suitable storage available, then the samples may be transported to the Materials Reference 
Library (MRL) for storage. 

A summary of the bulk sampling actIvItIes by test section is provided in Table C-l. For 
discussion purposes, bulk sampling activities are divided into five general areas. These are: 

1. Laboratory Testing - For the SUPERPAVE™ mix to be used on Section 480902, 
once the final mix design is complete, a bulk sample should be blended in the 
laboratory to final mix design proportions and compacted in the SHRP Gyratory 
Compactor (SGC) to 7% air voids into 34, tmm diameter by 115 mm height 
cylindrical specimens. These specimens III be used for volumetric and 
performance testing, as shown in Table C-2. 0 

I 

2. Quality Control Tests - For each of the three surface mixtures, a 60 kg sample of 
the mix should be obtained from the haul vehicle on site. These samples will be 
reheated and compacted in the SGC to Nmax gyrations to form 6 test specimens 
of each mix. Testing on these samples is shown on Table C-3. 

3. Field Performance Tests - For the SUPERPAVE™ mix placed at Section 480902, 
360 kg of mix should be sampled from the haul vehicles. These samples will be 
compacted in the SGC to 7 % air voids into 34 test specimens for volumetric and 
performance testing, as shown on Table C-2. 
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4. Mix Design Verification - For each of the three test sections, samples of the 
constituent materials should be sampled at the plant and shipped to the laboratory 
to be mixed and tested. One lO-liter sample of the asphalt cement and ten 25 kg 
samples of the combined aggregate will be required for each surface mix. Testing 
to be performed on these samples is shown on Table C-4. 

5. MRL Sampling - Sampling and information related to the handling of bulk 
samples for the LTPP Materials Reference Library (MRL) is itemized on Table 
C-5. 

In addition to the bulk samples, cores of the HMAC materials are needed just after 
placement for volumetric and/or performance testing, to quantify as-placed properties. 
Table C-6 provides an indication of the number of cores and time intervals for each of the 
test sections. Figure C-l provides an indication of the general coring area for each section 
at an SPS-9A project. Each coring area is further subdivided into six coring "intervals", as 
depicted in Figure C-2. Each interval corresponds to a time period, with Interval A 
corresponding to the immediate postconstruction cores. Intervals B-F correspond to time 
periods of 6 months, 12 montl,1s, 18 months, 24 months and 48 months, respectively. The 
sampling for these intervals (B-F) will be discussed in Section D of this document. 

The coring layout within each interval for Sections 01 and 03 is also shown on Figure C-2. 
The coring layout within each interval for Section 02 (the SUPERP A VE™ section) is shown 
in Figure C-3. The thirty-four cores scheduled in Interval A will be used for volumetric and 
performance testing. 

In summary, 8 cores will be obtained from each of Section 01 and 03 during Interval A, 
immediately followmg construction. Testmg to be performed on these cores is shown in 
Table C-7. Thirty-four cores shall be obtained from Test Section 02 during Interval A, 
immediately following construction. Testing to be performed on these cores is shown in 
Table C-8. 

The final HMAC field testing actlvltles include elevation measurements before and after 
placement of the surface mix. Elevation measurements should be performed at 15 m 
intervals, across the pavement surface at intervals of 0, 0.9, 1.8,2.7 and 3.6 m from the 
outside lane edge. Care should be taken to measure the elevation at the same locatIOn 
before and after placement of the surface mix, to ensure accurate calculation of the 
thickness. Collection of elevation data will be conducted by the Regional Coordination 
Office representative on site and as such are not itemized in the following tables or figures. 
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TABLE C-l. SUMMARY OF BULK SAMPLING BY TEST SECTION 

Test Material Testing Bulk Testing Ref. 
Section Type Sampling Lab Table 

480901 Agency Mix Quality Control 60 kg MIx SHA C-3 
(PG64-22 HTSC) (VolumetriC) 

Mix Design Verification 10 liter Asphalt SHA C-4 
(VolumetriC) 250 kg Aggregate 

Materials Ref. Library 20 liter Asphalt MRL C-5 
250 kg Aggregate 

480902 SUPERPA VE™ Lab. Mix Design 300 kg MIx SHA C-2 
(PG64-22) (VolumetriC & 

Performance) 

QUality Control 60 kg MIx SHA C-3 
(VolumetriC) 

Performance Testmg 360 kg MIx SHA, C-2 
(VolumetriC & LTPP Contract, 
Performance) SUPERPA VE™ 

Reg. Test Center 

MIX Deslgn Verification 10 ilter Asphalt SHA C-4 
(VolumetrIc) 250 kg Aggregate 

Matenals Ref. Library 20 hter Asphalt MRL C-5 
250 kg Aggregate 

480903 Alt. Quality Control 60 kg Mlx SHA C-3 
SUPERPA VE™ (VolumetriC) 

Bmder (PG70-22) 
MIx Design Verification 10 liter Asphalt SHA C-4 

(Volumetnc) 150 kg Aggregate 

Materials Ref. Library 20 hter Asphalt MRL C-5 
250 kg Aggregate 
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TABLE C-2. TESTS ON COMPACTED BULK SAMPLES OF MATERIALS 
FROM TEST SECTION 02 

Test Name Test Protocol Nll. of Material Source! 
Desig. Tests Material Sample 

HMA Specimen Compaction by Participating Highway Agency 

Gyratory Compaction @ 7% Air VOIds (Lab samples) AASHTO Moo2 34 BAOI-BA34' 

Gyratory Compaction @ N"ox (FIeld samples) AASHTO Moo2 6 BA3S-BA40' 

Gyratory Compaction @ 7% Air VOIds (FIeld samples) AASHTO Moo2 34 BA4I-BA74' 

Volumetric Tests by PartiCipating Highway Agency 

Bulk SpecIfic GravIty AC02 LTPP P02 12 DAOl,DA18,DA34, 
DA35-DA4I, DA58,DA74 

Asphalt Content (Extraction) AC04 LTPP P04 9 BAOl,BA18,BA34, 
(Perfonned on uncompacted matenal from bulk BA35,BA37,BA40, 
sample) BA41,BAS8,BA74 

Aggregate Gradation (Extracted Aggregate) AG04 LTPP P14 3 BA18,BA37,BA58 

MaXImum SpecIfic GravIty AC03 LTPP P03 3 BA18,BA37,BA58 

VolumetriC Calculations by Participating Highway Agency 

Volume Percent of AIr VOids AASHTO PP19 74 All Compacted Specimens 

Percent VOIds In Mmeral Aggregate AASHTO PP19 74 

VOIds Filled with Asphalt AASHTO PPl9 74 

LTPP Performance Tests by L TPP Contract Laboratory 

Creep Comphance AC06 LTPP P06 16 DAOI-DA04, DA31-DA34, 
DA4I-DA44, DA71-DA74 

IndIrect TensIle Strength AC07 LTPP P07 4 DA05,DA30,DA45,DA70 

Reslltent Modulus AC07 LTPP P07 4 DA06,DA29,DA46,DA69 

SVPERPAVE™ Shear Tester Performance Tests by SUPERPAVE™ RegIOnal Test Center 

Frequency Sweep at Constant HeIght AASHTO Moo3, POD5 4 DAll,DA24,DASl,DA64 

SImple Shear at Constant HeIght AASHTO Moo3, POD5 4 DAI0,DA25,DA50,DA65 

Umaxlal Stram AASHTO Moo3, P005 4 DA08,DA27,DA48,DA67 

Volumemc Test AASHTO Moo3, PODS 4 DA07,DA28,DA47,DA68 

Repeated Shear at Constant Stress Rano AASHTO Moo3, PODS 4 DA09,DA26,DA49,DA66 

SUPERPAVE™ IndIrect TensIle Tests by SVPERPAVE™ RegIOnal Test Center 

indIrect Tensile Creep Compliance AASHTO Moo5 12 DAI2-DA14, DA21-DA23, 
DA52-DA54, DA61-DA63 

IndIrect Tensile Strength AASHTO Moo5 12 DAlS-DA20, DA55-DA60 

Notes: 

f 

a For purposes or thiS table, a smgle specunen IS compacted from each bulk sample. Test specunen DAOlls produced from BAOI, etc 
Up to three specimens can be produced from the sample, dependmg on Its size. 
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TABLE C-3. QUALITY CONTROL RELATED TESTS 
ON COMPACTED SPECIMENS FROM TEST SECTIONS 01 AND 03 

(To Be Performed by the Participating Highway Agency) 

Test Name . Test Protocol NIl. of Material Sourcel 
Desig. Tests Material Sample 

HMA SpecImen Compaction 

Gyratory Compaction @ N\la, (FIeld samples) AASHTO MOO2 6 BAOl-BA06" 

Volumetric Tests 

Bulk SpecIfic Gravity AC02 LTPP P02 6 DAOI-DA06 

Asphalt Content (Extraction) AC04 LTPP P04 2 BA02, BA04 

Aggregate Gradation (Extracted Aggregate) AG04 LTPP Pl4 2 BA02, BA04 

MaXImum SpecIfic GravIty AC03 LTPP P03 2 BA02, BA04 

Volumetric Calculations 

Volume Percent of AIr VOIds AASHTO PPl9 6 DAOl-DA06 

Percent VOIds In Mineral Aggregate AASHTO PPl9 6 

VOIds Filled With Asphalt AASHTO PPl9 6 

:'\'otes: 
a A single test specImen IS produced from each bulk HMA mIx sample Test specImen DAOl IS produced from sample 

BAOl, etc 
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TABLE C-4. SUPERPAVE™ AGGREGATE, BINDER AND MIXTURE DESIGN TESTS 
ON HMAC SURFACE LAYER MATERIALS FROM ALL TEST SECTIONS 

(To Be Performed by Participating Highway Agency) 

Test Name Test Desig. Protocol Ifl. Tests Material Source 

A ~gregate Tests' 

AIZ!!reute Gradanon (Extracted Aggregate) AG04 LTPP PI4 I 

SpecIfic Gravltv of Coarse Al!)!regate AGO! LTPP PII I 

SpecIfic Gravltv of Fme Ag)!regate AG02 LTPP PI2 I 

SpecIfic Gravltv of -200 Matenal AASHTO TlOO 1 

Coarse Aggrel!ate Angulanty Penn DOT TM 621 I 
BUOI 

Fme AglHelZate AnlZulantv ASTM CI252 1 

Toughness AASHTO T96 ! 

Soundness AASHTO Tl04 1 

Deletenous Matenals AASHTO 112 1 

Clay Content AASHTO T176 1 

Thm. Elongated Particles ASTM 04791 1 

Asphalt Cement 

Penetration @ 5°C AASHTO T49 3 

Penetration @ 25°C & 46°C AE02 LTPP P22 3 

VISCOSlty @ 60°C & 135°C AE05 LTPP P25 2 

Specific Gravltv ({/) 16°C AE03 LTPP P23 2 

DynamIC Shear @ 3 Temperatures AASHTO TP5 2 

Creep Stiffness AASHTO TPI 2 

Brookfield VISCOSity @ 135°C & 165°C ASTM D4402 1 
BCOI 

Roiling Thm FLim Oven (RTFOn AASHTO T240 b 

Dvnamlc Shear on RTFOT ReSIdue @ 3 Temperatures AASHTO TP5 3 

Pressure AIlmg (PAV) of RTFOT ReSIdue AASHTO PPI b 

Creep Suffness of RTFOT-PAV ReSIdue @ 2 Temperatures AASHTO TPI 2 

Dvnamlc Shear on RTFOT-PAV ReSidue @ 3 Temperatures AASHTO TP5 2 

Direct TenSIOn on RTFOT-PAV ReSidue @ 2 Temperatures AASHTO TP3 2 

Mixed and Compacted HMA 

Gyratory Compacnon @ DeSIgn Asphalt Content @ NDaicn AASHTO M002 3 BCOI.BUOI-BU03 

Gvratorv Compaction @ 7% Air VOids AASHTO M002 6 BCOl.BU04-BU09 

MOisture Susceptibility AC05 AASHTO T2S3 I DA04-DA09 

Bulk SpeCific Gravl!y AC02 LTPP P02 3 DAOI.DA03 

MaXimum SpeCific Gravity AC03 LTPP P03 I BCOl.BUIO 

Volumetric CalculatIOns 

Volumemc Percent of Air VOids AASHTO PPI9 3 DAOI.DA02.DA03 

Percent VOids In Mmeral AlZgregate AASHTO PPI9 3 

VOids FIlled With ASPhalt AASHTO PPI9 3 

Notes: 

a Only one set of aggregate tests reqUired for each umque aggregate combmatlon used on the project. 

b SuffiCient matenal should be conditioned for the reqUIred tests. 

D.21 



I 

Texas SPS-9A Material Sampling, August 1995 

TABLE C-S. BULK MATERIAL SAMPLES TO BE SHIPPED TO 
THE LTPP MATERIAL REFERENCE LffiRARY 

Material I Number 

Asphalt Cement Collected from the Plant in.20-Liter Pails 1 for Each Type of 
(Surface Mix Only) Binder 

Combined Coarse and Fine Aggregate Obtained from the 10 for Each Aggregate 
Plant and Stored in 20-Liter Pails (Surface Mix Only) Combination 

Notes: 

The MRL will provide containers and will pay for shipping costs. 

Contact the MRL at (702) 358-7574 prior to construction to make arrangements 
for sample containers and to receive specific shipping instructions. 

I 

Only one sample of each unique asphalt binder used in the SPS-9A mixes is 
needed. If the same binder is used in more than one mix, then only one sample 
of that binder should be obtained. 

A copy of L TPP Field Operations Information Form 1 should be completed and 
attached to all MRL shipments. Another copy of the form should be mailed 
separately to the MRL. 
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TABLE C-6. NUMBER OF CORES AND CORING TIME INTERVALS 
FROM SPS-9A STUDY TEST SECTION 

Time After Paving, Months 
Project Type Test Section N2. - Interval Identifier -

0 6 12 18 24 48 
-A- -B- -C- -D- -E- -F-

Section 480901 
Agency Binder 8 8 8 8 8 8 

(PG64-22-HTSC) (V) (V) (V) (V) (V) (V) 

Section 480902 
SUPERP A VE1M Binder 34 8 8 8 8 8 

Mam Study (PG64-22) (S*) (V) (V) (V) (V) (V) 

SectIOn 480903 
Alternate 8 8 8 8 8 8 

SUPERPAVE1M Binder (V) (V) (V) (V) (V) (V) 
(PG70-22) 

Note: The numbers in the cells represent the number of 152 mm diameter cores needed 
to perform the required tests. 

V = Volumetric and binder stiffness tests on cores 

S* = Performance testing at t=O months will be performed on 3 sets of specimens; 

• compacted specimen from design mixtures produced in the laboratory 

• compacted specimen from bulk samples obtained during construction 

• cores obtained immediately following construction. 
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12 

152m 

6m 

Transition 
Area 

FIGURE C-l. CORING AREAS FOR SPS-9A TEST SECTIONS 
TEXAS SPS-9A (480900) 
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Test Sections 01 and 03 

Traffic 

ABC D E F I IABCDEF 
I I 

J 

Monitoring 
Section 

I 
- - - - --60m 52m -44m 36m 28m 20m 12m I 112m 20m 28m 36m 44m 52m 60m 

All Intervals 

1+---- 8m---~ 

FIGURE C-2. CORING PLAN FOR MAIN STUDY 
TEST SECTIONS 01 AND 03 

TEXAS SPS-9A (480900) 
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Test Sections 02 
(SUPERPAVE™ Test Section) 

Intervals 

ABC D E F 

- - - - --60m 52m -Mm 36m 28m 20m 12m 

I 
I 

I 
I 

Traffic 

Monitoring 
Section 

IABCDEF 
I 

L 
112m 20m 28m 36m 44m 52m 60m 

Interval A 

-- 8 88~ 8-B· .. ~----... ~a~~~a ::~m.-. ~ 
i ·· .. 8· .. · (1·· .. · .. 8· ... S. . ·e··· ................. :·8· t18 ~ 5·· J·~S ... i; . 

3-P'im : t m. m~mm8-·8 ·a-~ .. _. - . =·S:tJ-"8m'~ ... . 
1.1mJ: ·0 0··· E)·····O··· 0·· .................... ····0 ···0·······0·······0·· ... . 

o 3m 01 05 09 l3 17 -'1M z,'G5 Z.7Q9 ", H JS}q 

-1 +-0.8m 

-60m -52m 12m 

Intervals B-F 
Wheel 
Paths 

1+---- 8m----+t~1 

02 03 

1+---- 8m---~<t 

06 07 
~...... .. ...... ................ .. .. ... . .. . ..... -... - ..................... . ............................................................. 

o o C) 0 

o 0 
01 04 

4m 4m 

Wheel 
FIGURE C-3. CORING PLAN FOR MAIN STUDY Paths 

TEST SECTION 02 (SUPERP A VE™ MIXTURE) 
TEXAS SPS-9A (480900) 
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TABLE C-7. LABORATORY MATERIAL TESTS TO BE PERFORMED 
ON CORES FROM TEST SECTIONS 01 AND 03 

IMMEDIATELY AFI'ER CONSTRUCTION 
(To Be Performed by the Participating Highway AgeQcy) 

Test Name Test Protocol NIl. of Material Sourceb 

Desig. Tests 

Core ExammauonJl111ckness ACOI LTPP POI 8 All Cores 

Volumetric AnalYSIS 

Bulk Specific Gravity AC02 LTPP P02 8 All Cores 

Asphalt Content (Extraction) AC04 LTPP P04 8 All Cores 

Aggregate Gradation (Extracted Aggregate) AG04 LTPP Pl4 1 COlt 

Volumetric CalculatIOns' 

Volume Percent of Air VOids AASHTO PPl9 8 COlt-C08t 

Percent VOids m Minerai Aggregate AASHTO PPl9 8 

VOids Filled with Asphalt AASHTO PPl9 8 

Recovered Asphalt Cement 

Abson Recovery AEOI LTPP P21 8 COlt-C08t 

Penetration @ 5°C AASHTO T49 3 

Penetration @ 25°C & 46°C AE02 LTPP P22 3 

VISCOSity @ 60°C & 135°C AE05 LTPP P25 2 

Specific Gravity @ 16°C AE03 LTPP P23 2 

DynamiC Shear @ 3 Temperatures' AASHTO TP5 2 

Creep Stiffness @ 2 Temperatures' AASHTO TPI 2 

Direct TenSIOn @_ 2 Temperatu;es' AASHTO TP3 2 

Notes: 
a. Use the mruClmum theoretical specific gravnydetermined from tests on bulk uncompacted samples 

obtaIned dunng constructIon. Use speCIfic graVIty of aggregate components from tests on ururuxed 
aggregates. 

b. The cores shown m this table are for each test sectIOn to be tested at each designated testmg Hme 
mterval t, where t represents the samplmg tIme interval after construction as follows: 

t = A at tIme 0 immediately followmg constructIon 
t = B at 6 months after constructIOn 
t = C at 12 months after construction 
t = D at 18 months after construction 
t = E at 24 months after constructIon 
t = F at 48 months after constructIon 

For example, core COlE is obtained and tested 24 months after construction. 

c. The test temperatures should be the same as those used for the tests on the RTFOT-PA V 
conditIoned samples performed during the irutial binder grading. 
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TABLE C-S. TESTS TO BE RUN ON CORE SAMPLES FROM TEST SECTION 02 
IMMEDIATELY AFTER CONSTRUCTION 

Test Name Test Protocol NIl. of Material Sourcel 
Desig. Tests Material Sampleb 

Volumetric Tests by Particlpatmg Highway Agency 

Core Examtnanon and Thickness ACOI LTPP POI 34 All Cores 

Bulk Specific Gravity AC02 LTPP P02 34 All Cores 

Asphalt Coment (Extrac[Jon)' AC04 LTPP P04 8 
c~7 - c::rz.. ':.~ - c.z."I-
G9lt E94.·, E3b-e9,*! 

Aggregate Gradation (Extracted Aggregate)' AG04 LTPP P14 2 
C-L"3 I c.~_? 
..cQ;!I,€93t 

"" .... ." ......... ,"\.'- <AJ2.J'N ry . ~3 ~-Tf''' -'5 'Z- "--l~ ,<O.-'1.'} 
Volumetric Calculations by Participating Highway Agency 

Volume Percent of Air VOIds AASHTO PPI9 34 
All Cores 

Percent VOIds In Mtneral Aggregate AASHTO PPI9 34 

VOIds Filled With Asphalt AASHTO PPI9 34 

Recovered Asphalt Cement Tests by Participating Highway Agency 

<\bson R~covery AEOI 
c:...<:>7- Ul., c.t'l-t:'Z.5 

LTPP P2l 8 all .. E94i'. C3 It C341 

Penetration @ 5°C AASHTO T49 3 

Penemmon @ 25°C & 46°C AE02 LTPP P22 3 

VISCOSIty @ 60°C & 135°C AE05 LTPP P25 2 

Dynanuc Shear @ 3 Temperatures AASHTO TP5 2 

Creep Stiffness @ 2 Temperatures AASHTO TPI 2 

Direct TenSIOn @ 2 Temperatures AASHTO TP3 2 

L TPP Performance Tests by LTPP Contract Laboratory 
c..''I.-QS 

Creep Compliance AC06 LTPP P06 8 COI/-C04/, 031, E341 

Indirect TenSile Strength AC07 LTPP P07 2 C051, e3Gt c.. 3} 

Reslllem Modulus AC07 LTPP P07 2 C06/.8-91 c..w 

SUPERPAVE™ Shear Tester Performance Tests by SUPERPAVE™ RegIonal Test Center 

Frequency Sweep at Constant Height AASHTO Moo3, POOS 2 Cll/,~l C-1.. .... 

SImple Shear at Constant HeIght AASHTO Moo3, POOS 2 CI0l, ~ '-7.(", 

Umaxlal Stratn AASHTO Moo3, P005 2 C081,~1 c-z.-f, 

Volumetnc Test AASHTO Moo3, P005 2 C071,~ c.t..'J 

Repeated Shear at Constant Stress Rano AASHTO Moo3, P005 2 C091, C~ t;.1- 7 

SUPERPAVE™ Indirect TenSile Tests by SUPERPAVE™ RegIOnal Test Center 
c. L L.- 1_/1-'1 

Indirect Tenstle Creep Compliance AASHTO MOOS 4 C 12/-C 141, C2.lJ..GB/-
CI'7- " .. I 

Indirect TensIle Strength AASHTO Moo5 4 C151-C17/, Gl-8f.€WI 

Notes: 
a These tests to run on cores after completion of the L TPP performance tests performed by the L TPP comract laboratory 

b These are cores from each test section at time mtervals I = A (0 months), I = C (12 months), 1 = E (24 months) and I = F (48 
months) after construction. 
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SECTION D 

MATERIAL SAMPLING AND TESTING 

POSTCONSTRUCTION 

Materials sampling after construction consists solely of coring at time intervals of 6 months, 
12 months, 18 months, 24 months and 48 months. These time periods correspond to 
intervals B-F, as discussed in Section C of this document and presented in Figures C-2 and 
C-3. These core samples will be tested to detennine volumetric and binder stiffness 
properties, to evaluate their change with time. The testing to be perfonned on these core 
samples is shown in Table D-l. 
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TABLE D-l. LABORATORY MATERIAL TESTS TO BE PERFORMED 
ON CORES FROM ALL TEST SECTIONS AT TIME INTERVALS B-F 

AFfER CONSTRUCTION 
(To Be Performed by the Participating Highway Agency) 

Test Name Test Protocol Nl'. of Material Sourceb 

Desig. Tests 

Core ExanunatlonfThlckness ACOI LTPP POI 8 All Cores 

Volumetric AnalYSIS 

Bulk Specific Gravity AC02 LTPP P02 8 All Cores 

Asphalt Coment (Extraction) AC04 LTPP P04 8 All Cores 

Aggregate Gradation (Elltracted Aggregate) AG04 LTPP PI4 I COlI 

VolumetriC Calculauons' 

Volume Percent of Air VOids AASHTO PPl9 8 COlt-C08t 

Percent VOids 10 Mmeral Aggregate AASHTO PPl9 8 

VOids Fliled With Asphalt AASHTO PPl9 8 

Recovered Asphalt Cement 

Abson Recovery AEOI LTPP P21 8 COI/-COBt 

Penetration @ 5°C AASHTO T49 3 

Penetration @ 25°C & 46°C AE02 LTPP P22 3 

VISCOSity @ 6Q°C & 135°C AE05 LTPP P25 2 

SpeCific Gravity @ 16°C AE03 LTPP P23 2 

Dynanuc Shear @ 3 Temperatures' AASHTO TP5 2 

Creep Suffness @ 2 Temperatures' AASHTO TPI 2 

Direct TenSion (fi) 2 Temoeratures' AASHTO TP3 2 

Notes: 
a. Use the maxImum theoretlcal speCIfic graVIty determmed from tests on bulk uncompacted samples 

obtained dunng constructlon. Use speCific gravity of aggregate components from tests on unrruxed 
aggregates. 

b. The cores shown in this table are for each test section to be tested at each designated testmg tIme 
mterval I, where I rep;esents the sampling tlme interval after constructIOn as follows: 

t = A at time 0 Immediately followmg constructlOn 
t = B at 6 months after constructlOn 
t = C at 12 months after construction 
t = D at 18 months after constructlOn 
t = E at 24 months after construction 
t = F at 48 months after construction 

For example, core CO 1 E IS obtained and tested 24 months after construction. 

c. The test temperatures should be the same as those used for the tests on the RTFOT-PA V 
conditioned samples perfonned dunng the imtlal bmder grading. 
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APPENDIX E 

CONSTRUCTION DATA 

APPLICABLE CONSTRUCTION DATA SHEETS FOR SECTIONS: 

480901 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 000 

Page NQ 

00 E 2 

480902 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Eo15 

480903 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 Eo28 

Eol 



*1. 

*2. 

*3. 

4. 

*S. 

*6. 

7. 

8. 

*9. 

*10. 

11. 

::'2. 

SPS CONSTRUCTION DATA 
SHEET 1 

PROJECT IDENTIFICATION 

DATE OF DATA COLLECTION OR UPDATE (Month(Year) 

STATE HIGlWAY AGENCY (SHA) DIS1'R.ICT NUMBER 

COUNTY OR PARISH 

September 1992 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

[_I 0q 5"1 

(Y5.1 
(0 z.. ~.1 

FUNCTIONAL ClASS (SEE TABLE A.2, APPENDIX A) 
~~ I PfU....Jc.PAL. A ~(kL I ~~-12... 

(02..1 

[..:t. ] ROUTE SIGNING (NUMERIC CODE) ~J A 
Interstate ... 1 U.S .... 2 State ... 3 r-TVI 
Other ... 4 ... 
ROUTE NUMBER 

TYPE OF PAVEMENT (01 for Granular Base, 02 for Treated Base) 

NUrffi~~ OF THROUGH LANES (ONE DIRECTION) 

DATE OF CONSTRUCTION COMPLETION (MonthjYear) 

DATE OPENED TO TRAFFIC (Month(Year) 

CONSTRUCTION COSTS PER L;~E MILE (In $1000) 

DIRECTION OF TRAVEL 
Eas~ Bound ... 1 West Bound ... 2 North Bound... 3 
Soutn Bound ... 4 

PROJECT STARTING POINT LOCATION 

[ l004.1 -----
[0 L.] 

[ Z.1 

[_l ~.2 ~1 
[_U Q0 1 

[ _____ .1 

[.1.1 

*13. MlLEPOINT [ ___ • __ 1 

*14. EL..'="VATICN 

*15. LATITUDE 

*16. LONGITIJDE 

[_ --1 0 Q'2.1 
[Z.'l0~:31 __ "1 

[_ !1 e:, 0 + Q... I __ " 1 

17. ADDITIONAL LOCATION INFOR¥~TION (SIGNIFICANT ~~MARKS): [ ________ ~~~ __ 
c..s)" "2.<4Sz,-oz...-o'Z.'3) ~"o"-...) ~'e:C.,I..)'3. I~q /'-"\-.Le-s )o..Jo/t.\-;.l,. =-I=-

18. HEMS SAMPLE NUMBER (HPMS ITEM 28) [ _____________ ] 

19. HPMS SECTION SUBDIVISION (HPMS IT~~ 29) (_.J 

~\wt ~b PREPA.R.ER • G- EMPLOYER _________ _ DATE __ /D--,-~_~.....I( /_o_/_~ __ 
E.2 



Sept:e!l1oer 1992 

*1. 

2. 

~3 . 

SPS CONSTRUCTION DATA 
SHEET 2 

GEO~.ETRIC, SHOULD~~ AND DRAINAGE INFORMATION 

I..ANE iJIDTH (FEET) 

MONITORING SITE LANE NUMBER 

* STATE CODE 
~ SPS PROJEC7 CODE 
* TEST SECTION NO. 

(LANE 1 IS OUTSIDE LANE, NEXT TO SHOULDL~ 
LANE 2 IS NEXT TO LANE 1, ETC.) 

[2:1. 8) 
(o~l 
(£-1-] 

[L&·J 
[J.... J 

SUBSutlFACE DRAINAGE LOCATION 
Cont:inuous Along Test: Sect:~on ... 1 Int:ermit:~enc: ... 2 None ... 3 

[.3.J 

[_, .J SUBSURFACE DRAINAGE TYPE 
No Subsurface Drainage ... 1 Longitudinal Drains ... 2 
Transverse-Drains ... 3 Drainage B1ankec: ... 4 Well Sysc:em ... 5 
Drainage Bl~et: with Longicudinal Drains ... 6 Other (Specify) ... 7 ________________________________________________ ___ 

SHOULDER DATA 

*5. SURFACE TYPE 
Turf ... 1 Granular .... 2 As~halt Concrete ... 
Concrete ... 4 Surface Treatmenc ... 5 
Other (Specify) ... 6 

*6. TOTAL \.lIDTH (FEET) 

*7. PAVED ~IDTH (FEET) 

8. SHOULDER BASE TYPE (CODES-TABLE A.6) 

9. SURFACE THICKNESS (L.'iCHES) 

10. SHOULDER BASE THICKNESS (INCHES) 

11. DIAM.ETE..~ OF LONGITUDINAL DRAINPIPES (INCHES) 

12. SPACING OF L'\TE..~ (FEET) 

PRE PARER 
~crlll i?m 

EMPLO~~ __________________ _ 

E.3 

3 

INSIDE OUTSIDE 
SHOULDER SHOULDER 

[ '3 J [3J 

'5" [ __ .J (.L _LJ 

(_~.J (_. 0. J 

(~ e>.J (2-8.J 

[_ 3. ':::1 [_"3.... E1 
[_ Ll. 01 [ L.}. 0 1 

-[~l~J 
(_ tJLA. J 

DATE __ II)~!_1 (..,:.)_Q_, S_-_-



SPS- CONSTRUCTION DATA 
SHEET 3 

REFERENCE PROJECT STATION TABLE 

REFERENCE PROJECT 

Sepc:elllber 1992 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

STATION NUMBER *4 

(-=1 e,j 
[0 '9 j 
[:±~J 

CUT-FILLl 
ORDER *1 TEST SECTION 

TYPE I ID NO *2 START *3 END STATION 

1 4 5 (9 S 0 ) 0 + 0 0 5 + 0 0 2- + - - - - - - - - - - - - - -
2 L/ 2) 0 'i 0 3 ~- 7 + s- o 52- + S- o 2- + - - - - - - - - - - - - - - - - - -
3 1.) 8 D 9 0 2- 2~ + s- o b '--I + s- o ""2- + - - - - - - - - - - - - - - - - - - -
4 + + + - - - - - - - - - - - - - - - -- - - - - -
5 + + + - - - - - - - - - - - - - - - - - - -- -- -
6 + + + - -- - - - - - - - - - - - - - - - - - - -
7 + + + - - -- -- -- - - - - - - - - -- - -- - - -- - -
8 + + + -- - - - - - - - -- - - - - -- - -- - - -- - - --
9 + + + - - -- - - - - - -- - - -- - - - - - - - - - -

10 + + + -- - -- - -- - - - - - - - - - - - - - - - -- -
11 + + + - - -- - -- - -- - -- - - - - -- - - - - - - - -
12 + + ~ - - -- - -- - - - -- - - - - -- - -- - - - - -
13 + + + - - -- - -- - - - -- - - - - - - - - - -- - - -
14 + + • - - -- - - - - - - - - - - - - - - - - - - -
IS + + + - - - - - - -- - - - - - - - - - - - - - -- -
16 + + ~ - - - - - - - - -- - - - - - - - - - - - - -
17 + + + - - - - - - -- -- - - - - - - - - -- - - - - -
18 + + -- -- - - - - - - - - - - - - - - - - - - - -
19 + + -- - - - - - - - - - - - - - - - - - - - - -
20 + + + - - - - - - - - - - - - - - - - - - - - -.. 

*5 INTERSECTIONS BETWEEN TEST SECTION ON THE PROJECT RAMPS 1---INTERSEC7ION---1 
ROUTE ,n C '" PROJECT STATION NO. EXIT EN):. STOP SIGNAL UNSIG 
"'Au~/IIIA10 ~cr hvI. (S"bo) _ _ 4 2. + ~ ~ v 

+ ---------+ ------
Note 1. Indicate the type of sub grade section che test section is located on: 

Cut .... 1 Fill ..... 2 At·Grade ..... 3 Cut and Fill ..... 4 
If cuc:-fill transition is locac:ed in a C:est secC:ion, enC:er test section station 
of the cut-fill transition location. 

PREPARER ~C I;)1LEMPLOYER g~( 
--~~~-----

DATE _l()_~_1_I.t..j...;.9..::c;-__ _ 
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September 1992 

*5 

*1 
LAYER 

NUMBE.~ 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

SPS CONSTRUCTION DATA 
SHEET 4 

LAYER DESCRIPTIONS 

*2 LAYER *3 MATERIAL 
DESCRIPTION TYPE 

CLASS 

SUBGRADE (7) [ $1-1 

[_~J ['2.. 31 

[_ 51 [Z. B1 

[_~tJ 1 [0_/1 

[_'31 [0_11 

[ __ 1 (- _1 

(- _1 [ __ 1 

[ __ 1 ( __ 1 

[ __ 1 [ __ 1 

(- _1 ( __ 1 

[- _1 [- _1 
( __ 1 ( __ 1 

(- _1 [- _1 
[ __ 1 ( __ 1 

[- _1 [ __ 1 

*4 

AVERAGE 

[- lop J -
[- _ ~.~ J 

L _ !.. . .?1 

L ) .5"1 

[- - - - 1 

(- - - - 1 

[- - - - 1 

[- - -- 1 

[- - - - 1 

L - -- 1 

L - -- 1 

L - - - 1 

L - - - 1 

(- - - - 1 

DEPTH BELO~ SURFACE TO "RIGID" LAYER (FEET) 
CRock, Stone, Dense Shale) 

NOTES: 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

LAYER THICKNESSES (Inches) 

I MINIMUM ./ MAXIMUM STD. DEV. 

I ··1IIIiiIi • 
- - -- - - - - - - --

2- .g 4 S- o 5' - - - - - -- - - - --
- -- - - - - - - - - -
- - - - - - - - - - --
- - - - - -- - - - --
- - - - - -- - - - --
- -- - - - - - - - --
- - -- - - -- - -- -

- - -- - - -- - - - -
- - -- - -- - - - - -
- - -- - -- - - -- -
- - -- - -- - - - - -

- - -- - -- - - - - -
- - -- - - - - - -- -

FLq' 13K! 
(t<lA,q,z,\ I 

~B. ,,~t.\ 

1. Layer 1 is the sub grade soil, the highest numbered layer is the pavement 
surface. 

2. Layer description codes: 
Overlay ................. 01 
Seal/Tack Coat .......... 02 
Original Surface ........ 03 

Base Layer ........ 05 
Subbase Layer ..... 06 
Subgrade .......... 07 

Porous Friction Course .. 09 
Surface Treatment .... ... 10 
Embankment (Fill) ....... 11 

HMAC Layer (Subsurface).04 Interlayer ........ 08 

3. The material type classification codes are presented in Tables A.5, A.6, A.7 and 
A.8 of the Data Collection Guide for Long Term Pavement Performance Studies, 
dated January 17, 1990. 

4. Enter the average thickness of each layer and the minimum, maximum and standard 
deviation of the thickness measurements, if known. 

'2n~ EMPLOYER ___ ~ __________ __ DATE _t_L.L.,)_I_&....:,/_<Z_5_"'-_ 

E.5 



*1. 

*2. 

SPS CONSTRUCTION DATA 
SHEET 9 

PL\N! - !'iIXED AS PHALT BOUND LAYE:..ttS 
P lACE!1.EN'I' DATA 

DATE PAVING OPERATIONS BEGAN (Monch-Day-Year) 

Sepeember 1992 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

DATE PAVING OPERATIONS COMPLETED (Honch-Day-Year) 

( 0 £..- z.. ~-..:: ':; 1 

[£ ~ - -2- 'L -q '5 1 

*3 ASPHALT CONCRETE PlANT AND HAUL 

4. 

5. 

6. 

Plane 1 
Plane 2 
Plane 3 

Plane Type: 

Name Haul Diseance (Mi) Time (Min) Layer Numbers 
Jl.l~W ~~ ( __ :1..1 (_ ~l (ll [..::Ll [_1 

[ _____ 1 [ __ 1 [ __ 1 [_1 [_1 
[ ____ 1 [ __ 1 [_1 [_1 [_1 

1 Drum Mix .... Z Oeher ... 3 SpecLfy --------
MANUFAC~JRER OF ASPHALT CONCRETE PAVER 

MODEL DESIGNATION OF ASPHALT CONCRETE PAVER 

SINGLE PASS LAYDOWN WIDTH (Feet) [_1 -7. 0] 

7. AC BINDER COURSE LIFT 
Layer Number [0:3 1 

[!f. 01 
[_._1 

8. 

Nominal Firsc Life Placemenc Thickness (Inches) 
Nominal Second Life Placement Thickness (Inches) 

AC SURFACE COURSE LIFT 
Layer Number 
Nominal Firse Life Placement Thickness (Inches) 
Nominal Second Lift Placement Thickness (Inches) 

9. SURFACE FRICTION COURSE (If Placed) 
Layer Number 
Nom~nal Placement Thickness (Inches) 

10. TEST SECTION STATION OF TRANSVERSE JOINTS (within test section) 
Binder Course [_ .... __ 1 

[_+ __ 1 
[_+ __ 1 

11. 

Surface Course 
Surface Friction Course 

LOCATION OF LONGITUDINAL SURFACE JOINT 
Becween lanes .. 1 Within lane .. 2 

(specify offsec from O/S feec) 

... 
[_\ 1 

[ _ __ 1 

12. SIGNIFICANT EVENTS DURING CONSTRUCTION (disrupcions, rain, equip. problems, 
etc.) _______________________________________ __ 

r (~rl~ 
PREPARER ~ ~ <. L)"JJ.Y--E.J.U?LOYER _'6£ __ :[ __ _ DATE tD,~' /SS-------------

E.6 



SPS CONSTRUCTION DATA 
SHEET 10 

P!.ANI' -MLXED AS PHALT BOUND LAYERS 
COMPACTION DATA 

Sepcemoer 1992 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

*1. DATE PAVING OPERATIONS BEG~~ (Monch-Cay-Year) 
*2. DATE PAVING OPERATIONS COMPLETED (Monch-Day-Year) 
,.. 3 . UY'"'J:.R NUMBER 

..:4 . MIXING TE."fPERATURE (eF) 

5. UYDOt."N TEMPERATURES (GF) 
Mean ................ . 
Minimum ............. . 
Stand.a.rd "11eviaeion .. . 

ROL.LE.."Et DATA 

Roller Roller 
Code .... Descrip e~on ,... 

6 A Steel-wnl Tandem 
7 B St:eel-Whl Tandem 
8 C St:eel-Whl Tandem 
9 D St:eel-WIll Tandem 

10 E Pneumac:ic-Tired 
11 F Pneumac~c-Tired 

12 G Pneumac:ic-Tired 
13 H Pneumac:ic-Tired 
14 r Single-Drum Vibr. 
15 J Single-Drum Vibr. 
16 K Single-Drum Vibr. 
17 L Single-Drum Vibr. 
18 ~ Double-Drum Vibr. 
19 N Double-Drum Vibr. 
20 a Double-Drum Vibr. 
21 P Double-Drum Vibr. 

22 Q Other 

COMPACTION DATA 

BR.EAKDOWN 
23 Roller Code (A-Q) 
24- Coverages 

INTER.""..El) IATE 
25 Roller Code (A-Q) 
26 Coverages 

FINAL 
27 Roller Code (A-Q) 
28 Coverages 

29 Air Temperac:ure (-F) 
30 ComD~cted Thickness (In) 
31 Currng Period (Days) 

PREP.'\RER ~ C 

Gross We 
(Tons) 

__ , .J.. 
-L- 2..,.. 0 

First: Lift: 

r 
2--. 

A 
-~. 

B 
_..L 

B '='. -
L·~ 

_I ~.~ 

EMPLOYER. 

Number of Teses ......... . 
- ...0-' 

Maximum .................. . - -. ---

Tire Press. 
(psi) 

Frequency /AmDlic:uae 
(Vibr. /Hin) (Inches) 

Speed 
(::!ph) 

Second Lift: Third L i 1:--..... Four::h T'; F-_ ... - '-

-..!.-
2-. 

.d. 
"Z-

B 
I -

q 4. --- ---- I. 5' -- --
-- - --- ---

~-i2~ DATE Ie; ~( /.::s-
E.7 



SPS CONSTRUCTION DATA 
SHEET 10 

PI-.urI'-MIXED ASPHALT BOUND LAYERS 
COMPACTION DATA 

Sepcember 1992 

* STATE CODE 
* SPS PROJECT COCE 
* TEST SECTION NO. 

*1. DATE PAVING OP~~TIONS BEGAN (Monch-Cay-Year) 
*2. DATE PAVING OP~~TIONS COMPLETED (Moneh-Day-Year) 
* 3 . U YER NUMBER 

*4. MIXING TE.'"il'ERATURE (·F) 

5. UYDOw'"N TEMPE..~'!URES (·F) 
Mean ................. '2- S- <2..... 
Minimum .............. ~ ~~. 
Standard ~viaeion ... __ _ 

ROLLE..~ DATA 

Roller 
Code ~ TO" 

6 A 
7 B 
8 C 
9 D 

R.oller 
Descripeion 

Gross \Jt 
(Tons) 

( ( .1 ---

( -z..- C] ==-. J 

Number of Tests..... ..... C5 
Maximum. . . . . . . . . . . . . . . . . .. 2- -E>"2-. 

Tire Press. 
(psi) 

Frequency 
(Vibr. /Min) 

Amplicuae 
(Inches) 

Speed 
(ll11lh ) 

10 :: 

Steel-wnl Tandem 
Steel-wnl Tandem 
Steel-wnl ~andem 
Steel-wnl Tandem 
Pneumacic-Tired 
Pneumaeic-Tired 
Pneumacic-Tired 
Pneumacic-Tired 
Single-Drum Vibr. 
Single-Drum Vibr. 
Single-Drum Vibr. 
Single-Drum Vibr. 
Double-Drum Vibr. 
Double-Drum Vibr. 
Double-Drum Vibr. 
Double-Drum Vibr. 

~.Q_---. 
11 F 
12 G 
13 H 
14 I 
15 J 
16 K 
17 L 
18 ~ 

19 N 
20 a 
2l p 

22 Q Other 

COMPACTION DATA Firse Life Second Lift Third Lift Four-:h Lift 

BREAKDOWN :c 23 Roller Code (A-Q) 
24 Coverages 2-. 

INTERMEDIATE 
25 Roller Code (A-Q) A 
26 Coverages _ k... 

FINAL 
27 Roller Code (A-Q) t£ 
28 Coverages __ I 

29 Air Temperature (·F) --- --- ---
3D Compacced Thickness (In) .=1.. 0 -- -- --
31 Curing Period (Days) --- --- ---

PREP.<\RER. ~C @e«"" DATE lot,/:;S-
E.8 



SPS CONSTRUCTION DATA 
SHEET 11 

PlANT-MIXED ASPHALT BOUND lAYE.t1..S 
DENSITY AND PROFILE DATA 

1. NUCLEAR DENSITY ME.A.SURE."1ENTS 

lAYER 
TYPE 

M.easurement 
Met:!lod 

CA, B, C)l 

Number 
of 

Measurement 

Binder 
Course 

Sur::ace 
Course 

A 

3 

'* STATE CODE 
'* SPS PROJECT CODE 
'* TEST SECTION NO. 

I Surface 
Frict:ion Layer 

Average 
(pc:) / ____ /1 4_'.0 / 

M.aximum 
(pc::) 

Minimum 
(pct) 

Standard 
DeVl.a.t:ion 

(pc:::) 

Layer Number I 

/ ____ /.lA.j -' .~ I 

DS------ ----- -----
J 

Sepcemcer 1992 

(~~ 
(0_1 
(0 ..l.1 

1 Measu=emenc Method Backscatter ... A Direct: Transmission ... B A:'~ Gap ... C 

2. MANUFAC7UR.ER OF NUCLEAR DENSI7Y GAUGE 

3. NUC:":::'A.R DE..~SITY GAUGE MODEL NUMBE..t1.. 

4. NUCr..::AR. DENSITY GAUGE IDENTIFICATION NUMBER 

5. NUC:.EAR. GAUGE COUNT RATE FOR STANDARDIZATION 

6. PROFILOGRAPH MEASUREMENTS 

Profilograph Type California ... 1 Ra.inhart ... 2 
Profile Index (InchesjHile) 
Incerpretacion Mechod Manual .. 1 Mechanical .. 2 Computer .. 3 
Heighc of Blanking Band (Inches) 
Cucof::: Height: (Inches) 

7. SURFACE PROFILE USED AS BASIS OF INCENTIVE PAYMENT? (YES, NO) 

:r-----

E. .... .PLOYLt1.. _~_--___ - DATE _C-+( ~_-z._0,-~_.;-__ 

E.9 



11/20/95 15:51 SAN ANTONIO DISTRICT LAB ~ 85123468750 

Project : NH 9O(191)M Date: 10-Oct-95 
ControVSectlon/Job : 2452-02·023 
Highway : Lp 1604 
County : Bexar 
Type of Material . Type "e" Surface (Test Section) 
Producer : Vulcan Helotes (Plant #2) 

Sample Number Core Location of Sample 
Number 

Percent 
Relative 

Compaction 

15-95-1083 1A 
2A 
3A 

100+00 S8 Hausman 35' R 92.7% 
" 101+00 5B Hausman 29' R 90.5% 
" 101+00 NB Hausman 21' L 91.5% 

Averages = 
* This denote. failure to meet specified air voldel 

Core Rice 
Number Gravity 

1A 2.482 
2A " 
:lA " 

Averages = 

Distribution: District Laboratory Files 
Constn.lctlon Office Files 
Area Office Files (David Balli) 

Core 
Density 

143.5 
140.2 
141.7 

141.8 

Darren B. Malty 

E.lO 

91.8% 

Nuclear 
Density 

141.0 
140.5 
141.4 

141.0 

Percent 
Air 

Voids 

7.3% 
9.5% 
8.5% 

8.4% 

Data 
Laid or 
Cored 

10/09/95 
" 
" 

NO. 632 (;102 

* 



S?S CONSTRUCTION DATA 
SHEET 12 

L-\YE...~ THIClCfESS MEASt)"R'::""!E...'ITS 

'" STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION ~O, 

Sepcemoer 199'_ 

SHEET -L OF z... 
LAYER THICKNESS MEASUR..EME...'ITS (Inches) 

DEN'SE AS +'HAL..!' , ASPHALT 
STATION OFFSET GRADED sIA£5IU'C..ED SURFACE SURFACE 
NUMBE..~ (Inches) AGGREGATE 8AS~ AND FRICTION 

BASE BINDER LAYE..p. 

!2:~2... 0 0 z.. .8 '3 . I - -=-- - - - - - - .-=t - - -
- ..3 ~ - - - - .2.. .:b - ~ - - -
- .2 .z.. - - - - ~ .~ - 2- .2- - - -
_I 0 ~ 2- .~ 2- .~ 
~ - - - - - - - -I ::L. - - - - 2- .~ k -:z.. 

I - - - -
o .... s- c::::> 0 -2. ._1 3 Z. --- - - - - - - - .t::t - - -"3 b. - - - 2- .3 "2-- Z - .f- - 2- -- -

- .2 - - - - :3 - .~ 

."3. T - - -
~ 0 ~ *'Z- ...2 - - - - - .8 - - -
-L 4 ::L .2- .Z- "2-- - - - - - - -

I +0 0 0 :3 .~ "3 .3 - - - - - - - - - - - - - - -
- 2- !::. - - - - ..2 .7 - 2- z 

.'f .?f - - -I L - - · - - i - ...b - - --L 0 8 · ~ B -:3 .D - - - - f; -
·2 

- - -r ::L :t. · ...a "'Z-- - - - - - -- -
L-2 0 C> 3 D 3 .4 - - - - - - - 1 - "3 - - -

..2. C- 3 .? - - - - - - - - -'3 '3 .:1.. L 
, .2-- - - - - - - -- -3 _l 0 ~ .2 .2- 3 

4 - - - - .3 - -- -
_I !::L - - - - 2- - ...1 .0 - - -

z......o 19 0 -z... .8 '3 .4 - - - - - - -- - - 3" - - - - -
~ t- .:±. z. .5:. - - - - - 3" - -- -
::L z.. .2- ..]. .D - -- - - - - - - -

~ _t (;) .2. .3 2- 0 - - - - - - -- -
_I 4 :L .2 .0 "3 .0 - -- - - - - -

l...+S-O 0 :3 . "3 3 .2-- - - - - - - - - - -
~ <- .2 .5 "Z- .Cj -- -- - - - - .~ 

-
~ z.- 3 - 2- .e, -- -- - - - -

_L 0 'B '3 Z. 3- ."2- --- - - 2:" ~-g - .3. --
_L .=i ::L - - - - - - ~ - - -

3+~ 0 0 3 .1.. "3 .3 - - - - - - - - - "3 . ..i - - -
2 {.. - ~ .~ - - - -- - - -
..2. Z- ~ . .!2. - ~ . I - - -- -- - - .::t.. .J:... 0 B 2- ·2 2- -- --- - - -

I t::[ 1../ - L .~ - .k .2. -- -- - -
lAYER ~..BER 

/ r d I 5' I - -- - - -
DATE _l...L{~_t_~..:...I_'Y_5 __ PREPARE..~ ~ C ~ E.M..pLOYER _'5_fC! ___ _ 

E.11 



Sepc;ooer 1.9':1Z 

SES CmlSnUC4'!ON DATA 
SHE:::T 12 

L~YE:.. TIUC:-C1ESS ~l.SUR.E:..~'ITS 

'7r 54'AT::: CODE 
* SPS PROJECT CODE 
* TEST SECTION ~1O. 

SHEET '"Z- OF 2--- -
~----~--~--------------------~I 

L~YER THIC:<NESS !-!.EASURE."!E..'ITS (Inches) 

STATION 
NW'"MBE:~ 

DENSE 
OFFSET GRA.DED 

(Inches) AGGREGATE 
BASE 

~5TABILI'r~ SURFAC::: SUR,..'='AC::: 
BAsE A4~ FRICTION 

3 L.'lD ER U .. Y-~ 

As PI-IALl AS PHALT I 
l----i------+-------+---+--____+_______; 

~_£_- -
_...1..k __ ._ 

5"'-0 1/ --

----

+ - -

+ 

_.:1.L:... __ _ 
...L.Q.~ __ _ 
....L .:L !:±.. __ , 
__ 0 __ _ 

_ -Z. ~ __ ._ 
f z.... -( O""e-- -

--1.. ::L If _.= 
(.) - ---

-~(,---_ 2....1:.. __ ._ 
-1.%~ __ _ 
-L _ 

(!) - ---_3" __ _ 
-~~-- -

( 0 e --71-- -_, ..!:l. _ 

____ 4V6,._ 
M/IJ. 

- - - -t..I.t;t.-= = -SIQ.-

- - - - - -
- - - - - -. - - - - - -
- - - - - -. - - - - - -

, 

--- ------

LAYER N£RofJ3 ER. 1--1 

4- 4-
- -y. ."3 

=..1. .'T y. Z-= .::L . ...L 
3 .~ =.k e, 

_.:L ~ 
0.';:) --

- - -. - - -
- - -. - - -
- - -

. - - -
- - -
- - -
- - -
- - -
- 2- I 

3 .3 = 2= .:1.. 
_k .:L 

"3 .0 =.b .3. 
3 J - -3 .6 

=2:.'7 
_ 3.~ 

_..k.:J... 

_~.s 
_ -z.~ 

Z-.5 
_3:-.7 
_ 2;-·2 

- - -
- - -- - -
- - -
- - -
- - -. - - -- - -
- - -. - - -
- 2. I 

\) (\ n ~ 8cr ?!'.::?~ -.-Jaz.-..c.. C- 'fdJVL-- E.M.PLOYE.~ ______ _ 

E.12 

DATE _l-l.0_1 h_f_9_S __ 



SPS CONSTRUCTION DATA 
SHEET 13 

* STATE CODE 

Septemoer 1992 

UNBOUND AGGREGATE BASE MATERIAL PLACE..~ 
* SPS PROJECT CODE 
* TEST SECTION NO. 

[~ 31 
[0 '1 J 
[0_1 J 

*1. UNBOUND BASE MATERIAL PLACE..~ BEGAN (Month-Day-Year) 

*2. UNBOUND BASE MATE.ttIAL PLACE.~ COMPLETED (Monch-Day-Year) [0 e-_, (_- q 5""1 

*3. UYC"...R NUMBER (From Sheet 4) ["2-] 

PRI~~Y COMPACTION EOUIP~ENT 

CODE TYl'E 

COMPACTION TYPE CODES 
Pneumatic - Tired ... 1 Steel ~eel Tandem ... 2 Single Dr~ Vier .. " 3 
Double Drum Vibr .... 4 
Other (Specify) ... 5 _____________________________________________________ _ 

*5. GROSS WEIGHT (TONS) 

*6. LIFT THICKNESSES 
Nominal First Lift Placement Thickness (inches) 
Nominal Second Lift: Placement Thickness (inches) 
Nominal third Lift Placement thickness (inches) 
Nominal Fourth Lift Placement Thickness (inches) 

[_~1 
[ _____ 1 
[ __ 1 
( __ J 

DENSITY DATA IS RECORDED ON SAMPLING DATA SHEET 8-1 

7. SIGNIFICANT EVENTS DURING CONSTRUCTION (DISRUPTIONS, RAIN, EQUIPME.~ PROB~~S, 
ETC. ) 

PREPARE.<t· ~ \" ~ WL"..LOYER @.ef" --------
( 0 ~ I I '5"C;-DATE ___ /_I~ __ __ 

E.13 



*1. 

*2. 

*3. 

*4. 

*5. 

*6. 

*7. 

Sept:ember 1992 

* STATE CODE SPS CONSTRUCTION DATA 
SHEET 14 

SUBGRADE PREPARATION 
* SPS PROJECT CODE 
* TEST SECTION NO. 

SUBGRADE PREP.~TION BEGAN (Mench-Day-Year) [ 0 , - I 0 - q S-] ------
SUBGRADE PREPARATION COMPLETED (Monch-Day-Year) (e:>i --z.5" -'7 ~l ------
PRIMARY COMPACTION EOUIP~ENT 

CODE TYPE 

COMPAC!IO~~QUIPML~ TYPE CODES 
Sheepsfeoc ... 1 Pneumacic Tired ... 2 Sceel wneel Tandem ... 3 
Single Drum Vibr .... 4 Double Drum Vibr .... 5 
Ocher (Specify) ... 6 _________________________________________________ __ 

GROSS WEIGHT (TONS) 

STABILIZL~G AG~~ 1 

STABILIZING AG&~ 2 

STABILIZING AG~~ TYPE CODES 
Poreland Cemenc ... 1 Lime ... 2 
Fly Ash, Class N... 4 

Fly Ash, Class C ... 3 

TYPE 
[_1 

[_1 

E'ERCENT 
[ ___ 1 

[ __ ·_1 

Oeher (Spec~fy) ... 5 _________________________________________________ __ 

TYPICAL LIFT rriICmESS (INCHES) 
(Fer Fill Seccions Only) 

DENSITY DATA IS RECORDED ON SA¥~LING DATA SHEET 8-1 

8. SIGNIFICANT EVENTS DURING CONSTRUCTION (DISRUPTIONS, RAIN, EQUIP~~ PROB~~S, 
ETC. ) 

PRE.?AREH. ~~PLOYE-tt __ ~:..-_-_' ____ _ iO !I( /01 S-DATE _---=----'"---__ _ 

E.14 



*1. 

*2. 

SP5 CONSTRUCTION DATA 
SnEET 1 

PROJECT IDENTIFICAT!ON 

DATE OF DATA COLLECTION OR UPDATE (Honch/year) 

STATE HIGlWAY AGENCY (sao\.) DISTRICT NUMBER 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

(~B] 
[0 ':1..1 
[£~] 

*3. ,COUNTY OR PARISH 

(_I 0.:15"] 
( '-t 5.] 

(OZ, :t.] 
4. 

""5. 

*6. 

7. 

8. 

*9. 

*10. 

11. 

12. 

FTJNCTIONAL CLASS (SEE TABLE A.2, APPENDIX A) 
~2.kt.... l Pt2..A"';C.,PA<-. A ~(.tL I ~-Q... 

(0 "Z..l 

(.:1. J RatITE SIGNING (NUMERIC CODE) "-1 A 
Incerscace ... 1 U.s .... 2 Scace ... 3 ~( 
Other ... 4 -ROUTE NUMBER 

TYPE OF PAV~M~ (01 for Granular Base, 02 for Treaced Base) 

NUM3L~ OF TFROUGH ~~ES (ONE DIRECTION) 

DATE OF CONSTRUCTION COMPLETION (Monch/year) 

DATE OPENED TO TRAFF!C (Monch/year) 

CONSTRUCTION COSTS P~R ~~E HI:E (In $1000) 

DIREct!ON OF !RAVEL 
Ease Bound ... 1 Wesc Bound ... 2 Horch Bound ... 3 
Soueh Bound ... 4 

PROJECT STARTING POINT LOCATION 

[_1. Co 0 4.J 
[=:. .L. J 

[2-.1 

[_l 0!i s:.J 
[_0 q IoJ 

(----_.] 

[!d. J 

""13. HlI.E::OINT [ ___ . __ 1 

* 14 . EL.::.-V ATION [ __ , o::::::J 
*15 . Lo\TITI1DE [Z-'la ~:3' ____ "J 

""16. LONGITUDE [_ 3.. ~a +~, ____ "J 

17. ADDI~IONAL LOCATION INFO~.AT!ON (SIGNIFICANT LA.~MARKS): 
c..s'f" L4SZ-oz..-02 3) ~no""'-...J &~,;..:)s 0.7 MoLLe;; ~al1:\"'" 0,::... 

13. HEMS SAMPLE NUMBER (HEMS ITEM 28) [ ____________ J 

19. HP!1.S SECTION SUBDIVISION (HPHS ITEH 29) [_. J 

. PRE?AR.E.~· "")~ ~ C ~ EMPLOYER ---------------- DATE __ lD~~_f.,_I.:...)_~_, __ 

E.15 



2. 

*3. 

S?S CONS~UC7ION DATA 
SHEET 2 

GEO~~1'RIC, SHOULD~~ AND DRAINAGE INFORMATION 

L..;.NE inDTIi (FEET) 

MONITORING SITE LANE NUMBER 

* STATE CODE 
~ SPS PROJEG: CODE 
* TEST SECTION NO. 

(LANE 1 IS OUTSIDE ~~, NEA1' TO SHOULDE.~ 
LANE 2 IS NEXT TO LANE 1, ETC.) 

(~ 8) 
(oQj 
(O~ 

(L&'-·J 
(..L. J 

SUBSu~ACE DRAINAGE LOCATION 
Continuous Along Tesc Secc~on ... 1 Incermi=~ent ... 2 None ... 3 

(..3. J 

(1.1 SUBSultFACE DRAINAGE TYPE 
No Subsurface Drainage ... 1 Longitudinal Drains ... 2 
Transverse~rains ... 3 Drainage Blankec ... 4 ~ell Syscem ... 5 
Drainage Bl~et wieh Longicuainal Dra~ns ... 6 Ocher (Specify) ... 7 ________________________________________________ __ 

SHOULD~~ DATA INSIDE OUTSIDE 
SHOULDER SHOU1.DE?-

~5. SURFACE TYPE 
Turf ... 1 Granular .... 2 Asuhalt Concrete ... 
Concrete ... 4 Surface Treacmenc ... 5 

(~J c31 
3 

o the r (Specify)... 6 _____________________ _ 

*6. TOTAL inDTA (FEET) 's-( __ .1 [l LJ 

*7. PAVED WIDLi (FEET) (_~.1 (_I 0.1 

8. SHOULD~~ BASE TYPE (CODES-TABLE A.6) (~ 0.J (1:-8.1 

9. SURFACE THICKNESS (mCRES) [ -:3. ':::J [_"3.... ~1 
10. SHOULDER BASE THIC.<NESS (INCHES) 

11. D IAMETE..~ 0 F LONGITUD mAL DRAL.'U'Il'ES (INCHES) 

[_ LJ . oJ [_ LJ. oJ 
[&,41 

12. SPACING OF U.TERALS (FEET) (_ tJiA. J 

~~c:Ufrl ~ 
L~LOYL~ ____________ ---- DATE 

E.16 



SPS, CONSTRUCTION DATA 
SHEET 3 

REFERENCE PROJECT STATION TABLE 

REFERENCE PROJECT 

Sept:ember 1992 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

STATION NUMBER *4 cur-FILL! I ORDER *1 TEST SECTION 
I ITPE I ID NO *2 START *3 END STATION 

1 4 5 C> c::; 0 ) 0 + 0 0 5 + 0 0 z + - - - - - - - - - - - - -
2 '1 s 0 q 0 3 l-J_ " 

+ S- o 5"2 + S- o 2- + - - - - - - - - - - - - - - - - - -
3 4 8 D <7 0 Z- 22 + s- o b 4 + s- o "Z-. + - - - - - - - - - - - - - - - - - -
4 + + + - - - - - - - - - - - - - - - - - - - - -
5 + + + - - - - - - - - - - - - - - - - - - - - -

-' 
6 + + + - - - - - - - - - - - - - - - - - - - - -
7 + + + - - - - - - - - - - - - - - - - - - - - - -
8 + + + - - - - - - - - - - - - - - - - - - - - -
9 + • + - - - - - - - - - - - - - - - - - - - - - -

10 + + + - - - - - - - - - - - - - - - - - - - - -
11 + + + - - - - - - - - - - - - - - - - - - - - - -
12 + + + - - - - - - - - - - - - - - - - - - - - - -
13 + + + - - - - - - - - - - - - - - - - - - - - - -
14 + + + - - - - - - - - - - - - - - - - - - - - - -
15 + + + - - - - - - - - - - - - - - - - - - - - - -
16 + + ~ - - - - - - - - - - - - - - - - - - - - - -
17 + + + - - - - - - - - - - - - - - - - - - - - -
18 + + • - - - - - - - - - - - - - - - - - - - - - -
19 + + -- - - - - - - - - - - - - - - - - - - - - -
20 + + + - - - - - - - - - - - - - - - - - - - - -.. 

*5 INTERSECTIONS BETWEEN TEST SECTION ON THE PROJECT RAMPS I---INTL~SECTION---I 
ROUTE '" PROJECT qTATION NO. EXIT EN):. STOP SIGNAL UNSIG 
l-JAl-\~"".nv ~CP C ~ (5"-0 J ___ 4 ~ + 0 0 v 

+ ------
+ 

Not:e 1. Indicace che cype of sub grade seccion che Cese seccion is located on: 
Cue .... 1 Fill ..... 2 Ac-Grade ..... 3 Cuc and Fill ..... 4 

If cue-fill transicion is located in a test sec cion, eneer cest: section st:at:ion 
of the cue-fill transicion locaeion. 

DATE _lC_~_l_I...!-J_'7_c;;-__ _ 
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SPS CONSTRUCTION DATA 
SHEET t.. 

LAYER DESCRIPTIONS 

*1 *2 lAYE.~ *3 MATERIAL 
TYPE 
CLASS 

LAYE.~ DESCRIPTION 
mJM.BE..~ 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

SUBGRAD E ( 7) 

[_!=::1 

(_ 5J -[_ 31 
( __ 1 

( __ 1 

( __ 1 

( __ J 

( __ 1 

( __ J 

( __ 1 

( __ 1 

( __ 1 

( __ J 

( __ 1 

[231 

(z 6J 

[0 I 1 

[ __ 1 

( __ J 

[ __ J 

[ __ J 

( __ 1 

( __ 1 

( __ J 

( __ 1 

[ __ J 

[ __ 1 

[ __ 1 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

(-=J SJ 
[.e 4 J 
(0 z-J 

*t.. lAYER THICKNESSES (Inches) 

AVERAGE I MINIMUM f MAXIMUM I STD. DEV. 

[ __ 1?::' 1 

[ __ ~·l 1 

[ __ ~.~ 1 

[ ___ ._ 1 

L __ ._ J 

L __ ._ J 

( ___ ._ 1 

[ ___ ._ J 

[ ___ ._ 1 

[ ___ ._ J 

( ___ ._ J 

L __ ._ J 

[ ___ ._ J 

( ___ ._ 1 

__ t{.~ o z... 

3Z- .0 z.... 

DEPTH BELOW SURFACE TO wRIGID w lAYER (FEET) 
(Rock, Stone, Dense Shale) 

H.q: 6...s~ 
(1"<1.4 I ~~I I-(,C(, 

-"KP.. I "l1:.4 

NOTES: 
-1-.- Layer 1 is the sub grade soil, the highest numbered layer is the pavement 

surface. 

Layer descripcion codes: 
Overlay ................ . 01 
Seal/Tack Coac .......... 02 
Original Surface ........ 03 
HMAC Layer (Subsurface). 04 

2. 
Base Layer ........ OS 
Subbase Layer ..... 06 
Subgrade .......... 07 
Incerlayer ........ 08 

Porous Friccion Course .. 09 
Surface Treaonenc ....... 10 
Embankment (Fill) ....... 11 

3. The material type classification codes are presenced in Tables A.5, A.6, A.7 and 
A.S of the Data Collection Guide for Long Term Pavement Performance Scudies, 
dated January 17, 1990. 

4. Enter the average thickness of each layer and the minimum, maximum and standard 
deviation of the thickness measurements, if known. 

EMPLOYER _~_. ~_~ ___ _ DATE _,_( J-/_lb....:,/_9_S __ 

E.18 



Sepeemoer 1992 

5PS CONSTRUCTION DATA 
SHEET 9 * STATE CODE 

PLA.NT - MIXED AS PHALT BOUND LAYERS 
PUCE:.."iE4'IT DATA 

* SPS PROJECT CODE 
* TEST SECTION NO. 

*1. DATE PAVING OPE:..~TIONS BEGAN (Monch-Day-Year) 

"'2. DATE PAVING OPE:..~TIONS COMPLETED (Month-Day-Year) 

*3 ASPHAL'l' GONCRE!'E PLANT AND HAUL 

4. 

5. 

6. 

Plant: 1 w 

Plant 2 
Plant 3 

Plant: Type: 

Type 
[.!::l 
[_1 
(_1 

Name Haul Distance (Mi) 
J~'tU ~,tt..5 f ~ 1 
_____ Il_to~_ r= = =1 

l ___ l 
Bat:ch ..... 1 Drum Mix .... 2 Other ... 3 

MANUFACrJRER OF ASPHALT CONCRETE PAVE:..~ 

MODEL DESIGNATION OF ASPHALT CONCRETE PAVE:..~ 

-SINGLE PASS LAYDOw"N YIDT.:! (Feet:) 

7. AC BINDER COURSE LIFT 
Layer Number 

8. 

Nominal First: Lift: Placement Thickness (Inches) 
Nominal Second Lift: Placement Thickness CInches) 

AC SURFACE COURSE UFI 
Layer Number 
Nominal First: Li!t: Placement: Thickness (Inches) 
No~na1 Second Lift: Placement Thickness (Inches) 

9. SURFACE FRICTION COURSE (If Placed) 
Layer Number 
Nominal Placement Thickness (Inches) 

[~£.-3 ~-~ '5""J 

[ ) 0 _ D Z. _ C( 'TJ ------

Time (Min) 
(-~] [ __ 1 
( __ 1 

Layer Numbers 
(.1..1 (.1.] [_J 
[_1 [_1 [_1 
(_1 (_1 (_1 

Specify _______ _ 

[_I :L.O] 

[03] 
f~.OJ 
[_._1 

[0 :1..1 
[2... 01 
(_._1 

f __ l 
[_"_I 

10. TEST SECTION STA!:ON OF TRANS·VERSE JOINTS (wi~~in cest section) 
Binder Course [_- __ 1 

11. 

Surface Course 
Surface Friction Course 

LOCATION OF LONGITUDINAL SURFACE JOINT 
Be c:ween lanes.. 1 iJi chin lane.. 2 

(specify offset from 0/5 feee) 

[_ .... __ 1 
[_ .... __ 1 

[_, 1 

[_' _"_1 

12. SIGNIFICANT EVENTS DURING CONSTRUCTION (disruptions, rain, equip. problems, etc.) __________________________________ __ 

DATE __ t D_I_/( ...:./_s_~ __ 

E.I9 



.:;)c:::;Iw ____ _ 

SPS CONSTAUC~ION DATA 
SHEE'! 10 

P!...-\Nl'-ML"{ED ASPHALT BOUND I...-\YERS 
COMPAC~ION DATA 

*1. DATE PAVING OP~TIONS BEG~~ (Monch-Day-Year) 

* STATE CODE 
~ SPS PROJECT CODE 
* TEST SEC~ION NO. 

*2. DATE PAVING OPERATIONS COMPLETED (Monch-Day-Year) 
"'3. u.YE..~ NUMl3ER 

5. U.YDOw1'i TE."!PERATURES (-:n 
Mean. . . . . . . . . . . . . . . .. ;::t. b 0 . Number of Tes~s .... ...... ~ _ -L. 
Minimum. . . . . . . . . . . . .. '2... 5 V . 
S t:andard l1eviat:ion ... 

Maximum •.•..•...•.....•... b '2... Q... 

ROT T ':"R DAT_';' 

Roller 
Code ~ 

Roller 
Descript:ion 

6 A St:eel-wnl Tandem 
St:eel-Whl Tandem 
St:eel-wnl Tandem 
St:eel-wnl Tandem 
Pneumacic-Tired 
Pneumacl.c-Tired 
P:'leumacic-Tired 
Pneumat:l.c-Tired 
Single-Drum Vibr. 
Single-Drum Vibr. 
Single-DruQ Vibr. 
Single-Drum Vibr. 
Double-Drum Vibr. 
Double-Drum Vibr. 
Double-Drum Vibr. 
Double-Drum Vibr. 

7 B 
8 C 
9 D 

10 ~ 

11 F 
12 G 
13 H 
14- I 
15 J 
16 K 
17 L 
18 !i 
19 N 
20 0 
21 P 

22 Q O~her 

COMPACTION DATA 

BREAKDOW 
23 Roller Code (A-Q) 
24 Coverages 

INTERMED IATE 
25 Roller Code (A-Q) 
26 Coverages 

FINAL 
27 Roller Code (A-Q) 
28 Coverages 

29 Air Temperacure (eF) 
30 Compacced Thickness (In) 
31 Curing Period (Days) 

Gross lit: 
(Tons) 

__ I ·2 
.L. ~.Q. 

Tire Press. 
(psi.) 

Frequency 
(Vibr. ;'Hi.n) 

Amplic1.l.ae 
(Inches) 

First: Lif~ I Second Lift: I Third Lif~ 

r 
-~. 

A 
Z-. 

B 
--'. 
B '=:.. ---

Speed 
(4'h.) 

~-t2E." EMPLOYER _...;..::: __ ---- DATE _I ~ __ /J:....:.;_l 1-1 q_, 5""' __ _ 

E.20 



S2S CONS7RUC4!ON DATA 
SHEET 10 

?!..~'IT -MIXED ASPHAI.T BOUND I...:\YE...':tS 
COMl'AC!ION DATA 

-.;.;:-----

* STATE COOE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

~l. DATE PAVL~G OP~TIONS BEG~~ (Mon~~-Day-Year) [~ S -~ =:..-.::2 '5'"] 
L£ 6 -2 ~ -~ 2:.1 

(3J 
*2. DATE PAVING OPERATIONS COMPLE~ED (Mon~~-Day-Year) 
""3. I...:\YE...~ NUMBER 

S. I...:\YDow'"N !E.'fiIERATURES (-F) 
Mean. . . . . . . . . . . . . . . .. z.. S- Q... 
Minimum .............. ~ ~~. 
St:andard ~viation .. , 

ROT r :OR DATA 

Roller 
Caae -... 

6 A 
7 B 
8 C 
9 0 

Roller 
Descri?c:~on 

Steel-wnl Tandem 
St:eel-ioful Tandem 
Steel-Whl Tandem 
Sceel-wnl Tandem 

Gross \.11: 
(Tons) 

_1_' .1 

( -Z- CJ =:... J 

Number of Tests ......... . 
Maximum. . • . . . . . . • • . . . . . • .. z...:ii:"L . 

Tire Press. 
(psi) 

Frequency IAm~litude 
(Vibr./Hin) CInches) 

Speed 
(l:ttph) 

10 :: P:leumac:ic-Tired ZQ...Q.---_. 
1l :: Pneumacic-Tired 
12 G Pneumac:ic-Tired 
13 H Pneumac:ic-Tired 
l~ I Single-Drum Vier. 
15 J Single-Drum Vibr. 
16 K Single-Drum Vier. 
17 L Single-Drum Vibr. 
18 :! Double-Drum Vibr. 
19 N Double-Drum Vibr. 
20 a Double-Drum Vibr. 
21 P Double-Drum Vibr. 

22 Q Ot.."ter 

COMPACTION DATA 

BR.E.~O~ 

23 Roller Code (A-Q) 
24 Coverages 

INTERl4'.ED IATE 
2S Roller Code (A-Q) 
26 Coverages 

FINAL 
27 Roller Code (A-Q) 
28 Coverages 

29 Air Temperacure C-F) 
30 Compacted Thickness (In) 
31 Curing Per~od (Days) 

PREPAR..E..~ ~ C 

First: Lift: Second Lift Third Lift Four".:!l T ~:-......... 

r 
- ,k. 

.!. 
- k,. 

~ 

- -' 
- - - - - - - - - -..:i, 0 - - - - - -
- - - - - - - - - -- -

g.e~ DATE lC~' )C;~ 
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SPS CONSTRUCTION DATA 
SHEET 11 

PUNT-MIXED ASPHALT BOUND LAYERS 
DENSITY AND PROFILE DATA 

UYER. I Binder 
TIP:: Course 

Measurement: 
Memod 

CA. B. C)l -
Number 

of 
Measurement: --

Average I (pc::) ----
Maximum I (pc::) ----

I Surface 
Course 

A -

3 --

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

I Surface 
F:::-iction Layer 

-

-- I 
_,~ L.al ----

1_14Z-.~ I ---- I 
Minimum 1_ - -.-1-1 ~ 2. z I (pcf) ----
Scanda.rd 

DeVlacion I "7 (pc::) ---- ----- ----
La.ye:::- Numberl -- _.!:l I --

Sepcemoe:::- 1992 

[~~ 
(0_1 
[0 kl 

Measurement: Met:hod Backscat:t:er ... A Direct: Transmission ... B Al= Gap ... C 

2. MANUFACTURE."". OF NUCLEAR DENSITY' GAUGE 

3. NUCUAR DENSITY GAUGE MODEL NtJ1-f.BE.."'-

4. NUCLEAR. DENSITY GAUGE IDENTIFICATION NUMB£."". 

5 . NUCt:::AR. GAUGE COUNT RATE FOR STANDARDIZATION 

6. PROFILOGRAPH !-!EASUREMENTS 

Profilograph Type California ... 1 Rainharc ... 2 
Profile Index (Inches/Hile) 
Incer?retacion Mechod Manual .. 1 Mechanical .. 2 Compucer .. 3 
Heighc of Blanking Band CInches) 
Cucoff Height: (Inches) 

7. SURFACE PROFILE USED AS BASIS OF INCENTIVE PA~~? (YES, NO) 

:r-----

PREPARE."'-~ C ~LDITR I€a ---------- DATE __ I l..J,./_'Z-_D--=-.f_~_S-__ 

E.22 



1l/20/'35 

Project 
Highway 
CSJ 
Material : 
Producer 
County : 

15:52 SAN ANTONIO DISTRICT LAS ... 85123468750 

101 90(191)M 
loP 1604 
2452-02-023 4'..-:r",c. ~e 
Type "C" Surfaoer 
Vulcan Helotes 
Bexar 

1'10.632 

Dat:e : 10/05/95 

8::£le Core Location 'Relative % Air Measured Rice 
H er Humber Compaction Voida Depth (Or) 

**************************************************************************** 
15-95-1072 1 240.90 WBML 42' Rt 93.6% 6." 2.9" 2.416 

.. 2 240+90 WBML 62' Rt 95.1'. 4.9\ 2.8" 2.416 
It 3 241+00 WBHL 48' Rt 93.3\ 6.'% 2.8" 2.416 

Averages = 94.0' 6.0\ 

• This denotes failure to meet specified air voids' 

**************************************************************************** 
Sample Core Nuclear Core Pate Laid 
Humber Humber Density U.nsity Or Cored 

**************************************************************************** 
15-95-1072 1 139.2 141.1 10/03/95 

n 2 142.4. 143 .3 " 
It 3 141.5 140.7 " 

Averages ;;I 141.0 1401.7 

**************************************************************************** 
Distribution : David Balli 

construction Engineer 
D1stri~t Lab Files 
Ruelear Gauge Operator 

E.23 
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S?S CONS~UC7ION DATA 
SHEET 12 

LAYE...":t TIIICK!lESS ~STJR'::""!;:'~S 

... S7.';'TE CODE 
* SPS PROJECT CODE 
* TES7 SEC~ION ~O. 

Sepc:!lloer 1992 

[-:J 5J I' (09) 
[0 ~ 

SHEET ~ OF z.. 
LAYER THICKNESS MEASURE."!E.'IT S (Inches) 

DE....'lSE ASPHALT" ASPHALT 
STATION OFFSET GaADED SiA13IU'C.ED SURFACE SURFACE 
mJMBE..":t (Inches) AGGREGATE BASE. AND FRICTION 

BASE BHIDB L\YER 

Q.. ... .!2.. v ....=....- 0 J I 3 0 - - - - - - 7:i - - -, - - -.-3 &, I 2. - - - - -
.!:L - - - -

- ..::z. :z... - - - - -' - ~ -' - - -_I 0 ~ !l . .L '3 .0 
'-4 - - - - - .s... - - -I ~ ~ -' z.. - - - - - - - -

o +s- c::::::> 0 L\ Z- 3 .0 --- - - - - - LT z. - .3.. - - -"'3 b. z.. -
Z - - - - 7[ - - - -

..2 - .0 - ..k .'1 - - - - "4 .cr - - -
...J... (;) ~ I z.. - - - - -=1. 

-
.8 - - -

-L 4 !:L .J... -z. - - - - - - - -
I -0 0 0 ..:1 Z- z.. l:;, 
- - - - - - - - - - - - - - - -2- '- - - 3 ·k - ..3.. J -- - - - --, z. - .L . .5.. - 3 .2:;- -- - - - - -_I 0 B .2.. .s -2.. • I - - - - - - - -I !::L :±. l .:2. 3.. .2- - -- - - - - -
L""..§ 0 0 L\ .3 z.. .r - - - - - - - - L[ -, - .'f - - -

-2 C- "Z. - - - - -
4 

- 2. .~ - - -
.::J... £.. .C/ - - - - .q - - - -

-( 0 ~ 3 - 2- .0 - - -- - - -
.!::l. _I ~ !:L 0 z... ~ - - - - - - - - -

2-0 D 0 Y I "Z- .0 - - - - - - - - - - 3: - - . .3. - - -
~ I.- -k z.... - - -- - - - -
:L z... L./ .~ 'Z- .~ -- - - - - - -

.!:i. _1 0 ~ ..k '3 .0 -- - - - -.8 I ~ ~ .!:L -' z - - -- - - - -
z....,..S-0 0 ~ . I Z- ~ - - - - - - 3" . .3... - - - - - -

~ '- Z- .8 - - -- - - - - 3" -
~ 7- .~ 3 . .J.. - -- - - - - - -

_L 0 S 3 B "Z- .8 - - - - - - - - -7 -L '-i ::L ~ I 2.. - - - - - - - -
S+I!:' 0 0 '-t , 2- '2.. .B , - - - --- - - - - -

=~ -z.. ,8 ~ b - - ,-' - - - - -- -
.!::L ,0 .za. .0 - .2 Z- - - - - - .B - - -

-~ 0 B -=1 I 'Z. - - -- - - - e l-/ 1-/ -~ -' -z. I - - - - - - - --
LAYER NUMBE..'q, I - I - ..3.- I - .!:L. I - --

??.EPARE...":7,.~ C~ E.M.pLOYER -~------ DATE ........:..:!I-I-,~.....:I-=I0:..!...!....::S:......S-~_ 

E.24 



S2S CONS~UC7ION DATA 7t STATZ ceDE 
SHEET 12 

u..~ 1:::-iIC:~TESS ~;S~M'~~S 
* SPS :~OJEC7 CODE 
* 1:EST SEC':ION ~m. 

L.;.YER r.dIC:CTESS l-f::" ~URE...M'~Y!'S (I:lches) 

DE.'TSE J.\~PHAL..r ";'S2£.'\L1: 
S7ATION OFFSE::' GRADED snBILl'te:D SlJR.::AC::: S~JRFAC::: 

NL~E..~ (Inches) AGGREGATZ &\:.Se. A.ND 8IGTrON 
BASE B:DTDE." LA Y"".:.R 

3 -'> 0 
~-

0 .!:l . ~ Z- ./ - - - - - - "3 -
"'Z- . .8 - - -

- -.2. ~ - - . - - -t, - - - -
.::J.. 1L. - - - 0 - ~.1-- - - - -

~ 0 ~ - - - ..:d .0 - z... .5:. 
II 

- . .3. - - -
...L ~ - - - - ~ - ~ .0 

I - - -
!:L ... .Q. 0 0 Lj 8 "Z- .Y - - - - - -

~ - - .8 - - -
...2. k . z... "Z.-- - - - - - - - -

7 z..- - - :. . .:1. - -::; I - - 1/ - - -
-( 0 - - ...::! • 1 - ..2.. .0 

4 .3... .3... - - -J "3 z.... - - - - - -
~-2.£. 0 ~ .3 2... &, - - - - - 4 .3 -

.~ 
- - -

.3 (, z... - - - - - - .cr - - -:L k.. 2- .~ - Z-- - - - - - - -
~ 0 t - - L/ .0 - ~ .ry 

-;J - -
..2 '1 - - -

-1 - - . - - . - z.... .:1 - - -
5'-Q.. (? tJ Lj 3 "Z- L/ - - - - - - - - - -~ 2- " '-' z.. .5 - - - - - - - - -

~ ~ :3 . .§.. -z.. .8 - - - - ..=L - - - -_I 0 e . · 0 z.. • .::t.. 
..!:1. ;r - - - - - - - -

-' 2::L · -' .:b . Z3 - - - - - - - -
- · . - - - -- - - - - - - -;;vr" e 

- - - - -..± .-L ..k .B - -- - - - Mi~= - -
. .!f.. 

-
~ .S ..b - -- - - - - - - - -

- - - - .!:!AX"...=.. - ...:l. . .§. - 2- .z. - - -
~m~ 0 ·L 0 .t-- - - - - - - - - - -

+ - - - - - - - - - - - - - - - - -
- - - - - - - - - - - - - - -. - - - - - - - - - - - - - - -

· . - - - - - - - - - - - - - - -
- - - - - - - - · - - - - - - -

.,. - · - - - . - - - --- - - - - - - - -
- - - - · - - - - - - -- - - - . - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - -
- - - · - - - - - - -- - - - -

LAYER NUMBER I I 3 I - ~. I - -- - -
DATE _H.!.../_',-_/Cj __ s-__ 

E.25 



SPS CONSTRUCTION DATA 
SHEET 13 

* STATE CODE 

Sep::emoer 1992 

UNBOUND AGCREGATE BASE MATERIAL PUCE."iENT 
~ SPS PROJECT CODE 
* TEST SECTION NO. 

[~ BJ 
[c::> q 1 
[O~l 

*1. UNBOUND BASE MATERIAL PLACE!-t.E.?IT BEGAN (Monch-Day-Year) [2 3-.E ~ -::i S" J 

*2. UNBOUND BASE M..-\TE..~ P!..>\CEMENT COMPLETED (Mont:h-Day-Year) [0 e-_f (_- q 5"] 

*3. UYE...~ NUMBE.~ (From Sheec 4) [".Z-l 

PRIK-\RY COMPACTION EQUIP~ENT 

.,..4. CODE TYPE 

COMPACTION TYPE CODES 
Pneumacic - Tired ... 1 Steel Wheel Tandem ... 2 Single Dr~ Vibr .... 3 
Double Drum Vibr .... 4 
Ocher (Specify) ... 5 _____________________________________________________________________________ __ 

*5. GROSS ~IGHT (TONS) [~O.OJ 

*6. LIFT THICKNESSES 
Nominal Firsc Lift: Placement: Thickness (inches) 
Nominal Second Lift: Placemenc Thickness (inches) 
Nominal Third Lift: Placement: Thickness (inches) 
Nominal Fourch Lift Placement: Thickness (inches) 

DENSITY DATA IS RECORDED ON S&~LING DATA SHEET 8-1 

[_kl 
[ __ 1 
[ __ 1 
[ __ 1 

7. SIGNIFICANT EVENTS DURING CONSTRUCTION (DISRUPTIONS, RAIN, EQUIPMENT PROBLE.~, 
ETC. ) 

DATE _t_O..;..~_(_f _! <:_s:-__ 

E.26 



*1. 

*2. 

*3. 

*6. 

*7. 

S2S CONSTRUCTION DATA 
SHEET 14 

StrnGRADE PREPARATION 

* STATE: CODE 
* SPS PROJECT CODE 
~ TEST SECTION NO. 

Sepcamoer 1992 

SUBGRADE PREP.~TION BEGAN (Mench-Day-Year) 

SUBGRADE PREP.~~TION COMP~TE:D (Mench-Day-Year) 

(.E ( __ i 0 -~ 5"") 

( c!) ::L-~ ~-.:!. ~J 

PRr~~Y COMPACTION SOUI?~E~ 

CODE TYPE 

COMPACTIO~ZQUIP~~ rIPE CODES 
Sheepsfeoc ... 1 Pneumacic Tired ... 2 Sceel Wheel Tandem ... 3 
Single Drum Vibr .... 4 Double Drum Vibr .... 5 
Ocher (Specify) ... 6 

GROSS WEIGHT (TONS) 

ST.~ILIZL~G AG~~ 1 

STABILIZING AGENT 2 

S~~ILIZ!NG AG~ TYPE CODES 
Por~land Cemenc ... 1 
Fly Ash, Class N •.. 4 

Lime ... 2 Fly Ash, Class C ... 3 

rIP:: 
(_I 

[_1 

?SC:::Y!' 
( __ ._1 

[ __ ·_1 

Other (Specify) ... 5 ________________________________________________ _ 

TYP!CAL LIFT rrlIC~SS (INCHES) 
(For Fill 5eccions Only) 

DENSITY DATA IS RECORDED ON SAMPLING DATA SHEET 8-1 

8. SIGNIFIC~~ evENTS DURI~G CONSTRUCTION (DISRUPTIONS, RAIN, EQU!P~~ ?ROB~~S, 
ETC. ) 

E.'1PLOYEP. iO /1 1 /9S-DATE _____ ' _______ _ 

E.27 



*1. 

*2. 

*3. 

4. 

.,..s. 

*6. 

7. 

8. 

*9. 

*10. 

11. 

:'2. 

SPS CONSTRUCTION DATA 
SHEET 1 

PROJECT IDENTIFICATION 

DATE OF DATA COLLECTION OR UPDATE (Monch/year) 

STATE HIGHilAY AGE.!.'iCY (SHA.) DISTRICT NUMBER 

COUNTY OR PARISH 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

(_l 0q 5"] 

(~a.J 
[0 z... :t. J 

FUNCTIONAL CUSS (SEE TABLE A. 2, APPE.."IDIX A) 
~2kt- I Pt2...I.o,JCLPf<L.. A ~(kL, on!rt..~ 

[02.. J 

[.:t. J ROUTE SIGNING (~~IC CODE) ~l A 
Incerscace ... 1 U.S .... 2 SCace ... 3 .-.vI 
Other ... 4 

ROUTE NUM.BER 

TYPE OF PAV~~ (01 for Granular Base, 02 for Treated Base) 

NUMBE..~ OF THROUGH LANES (ONE DIRECTION) 

DATE OF CONSTRUCTION COMPLETION (Monch/year) 

DATE OPS~ED TO TRAFFIC (Monch/year) 

CONSTRUCTION COSTS PE..~ ~~E MILE (In $1000) 

DIRECTION OF TBAVEL 
East Bound ... 1 ~esc Bound ... 2 North Bound ... 3 
Souc~ 30und ... 4 

PROJEC: STAR!ING POIN! LOCATION 

( l00~.] ------
(~ L·J 

[ Z..l 

[_l ~.:12.1 
[_ L;qlo] 

(- ____ .] 

(~.J 

*13 . MILE?OIN! [ ___ . __ 1 

""14. ELEVA:'ICN 

*15. LATITUDE 

""16. LONGITUDE 

[ _ _ I 0 C> C) 1 

[:2..'1-0 ~:3' __ "J 

(_ .:t. e:,o + Q...' __ "] 

17. ADDITIONAL LOCATION INFO~~~TION (SIGNIFICANT ~~MARKS): ( __________ ~--_ 
G.sf""" :z..'-/52- -oz.. -02.3) -s=c-t 0-.......) >!:.~.~s I. 0 M.LL~ l-...JO-c, ..... c:t1=-

18. HEMS SAMPLE NUMBER (HPMS ITEM 28) [ _______________ 1 

19. HPMS SECTION SUBDIVISION (HEMS IT~~ 29j [ __ .J 

~b 
~~LOYER _______________ _ DATE ID ~l ) 'S-~ 

----....;..----:...-----
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z. 

"'3. 

SPS CONS~ucrION DATA 
SHEET 2 

GEOl'l..E1'R.IC, SHOULDE..~ AND DRAINAGE INFORM..'\TION 

L.WE w'"1DTH (FEET) 

MONITORING SITE LANE NUMBER 

* STATE CODE 
,.. S?S PROJEC7 CODE 
* TEST SECTION NO. 

(!..aNE 1 IS OU"rSIDE U.NE, NEXT TO SHOULDEE. 
LANE 2 IS NEe! TO ~~E 1, ETC.) 

(Lz".] 
LL·] 

SUBSu1tFACE DRAINAGE LOCATION 
Concinuous Along Tesc Seccion ... 1 Inte~ic~ent ... 2 None ... 3 

c3·J 

(l.J SUBSu1trACE DRAINAGE TYP~ 
No Subsurface Drainage ... 1 Longicudinal Drains ... 2 
Transverse-Drains ... 3 Drainage B1ankec ... 4 Well System ... 5 
Drainage Bl~ec wich Longicudinal Drains ... 6 Ocher (Specify) ... 7 ________________________________________________ ___ 

SHOULDE..tt DATA mSIDE OUTSIDE 
SHOULDE..~ SHOU"'w) E~ 

~5. SUR-~ACE TYPE [ 3 J (31 
Turf ... 1 Granular .... 2 As~halt Concrete ... 
Concrece ... 4 Surface Treacmenc ... 5 

3 

Ocher (Specify} ... 6 _____________________ _ 

*6. TOTAL WIDT:i (FEET) '~ [ ___ . J (.L __ L J 

*7. PAVED WIDTH (FEET) ( __ .!:t. J ( I 0. J 

a. SHOULDER BASE TYP~ (CODES-TABLE A.6) [ze>.1 [ 2- 8.1 
9. SURFACE THICKNESS (L.~CHES) ( __ "3. oJ (_:2.. . .;?J 

10. SHOULDER BASE TIUCICNESS (INCHES) 

11. DL4.MEl'E..~ OF LONGInmmAL DRAINPIPES (INCHES) 

(-- ~. oJ ( 4. OJ 
-[i9/.4 J 

12. SPACING OF L~TE..~ (FEET) [_ ~LA.J 

~cWl ~ 
EM.PLOYE..~ ______ -- DATE _,;...l U-I-f_I.:.,.)c_,_s_-_-

E.29 



SPS CONSTRUCTION DATA 
SHEET 3 

REFERENCE PROJECT STATION TABLE 

REFERENCE PROJECT 

Sepcemcer 1992 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

STATION NUMBER *4 CUT-FILLl / ORDER *1 TEST SECTION 
/TYPE/ ID NO *2 START *3 END STATION 

1 ~ B 6) " 0 ) 0 + 0 0 5+ 0 0 z. + - - - - - - - - - - - -
2 4 3 0 q 0 3 '1_ '7 + 50 52- + S- o 2- • - - - - - - - - - - - - - - - - - - -
3 r.J 8 0 <7 0 2... 23.. + s- o b 4 + s- o "Z- + - - - - - - - - - - - - - - - - - - -
4 + + + - - - - - - - - - - - - - - - - - - - - - -
5 + + + - - - - - - - - - - - - - - - - - - - - - -

-6 + + + - - - - - - - - - - - - - - - - - - - - - -
7 + + + - - - - - - - - - - - - - - - - - - - - - -
8 + + + - - - - - - - - - - - - - - - - - - - - - -
9 + + .. - - - - - - - - - - - - - - - - - - - - - -

10 + + + - - - - - - - - - - - - - - - - - - - - -
11 + + + - - - - - - - - - - - - - - - - - - - - - -
12 + + ..;-- - - - - - - - - - - - - - - - - - - - -
13 + + + - - - - - - - - - - - - - - - - - - - - - -
14 + T + - - - - - - - - - - - - - - - - - - - - -
15 + + ...;-- - - - - - - - - - - - - - - - - - - - - -
16 + + T - - - - - - - - - - - - - - - - - - - - - -
17 + + + - - - - - - - - - - - - - - - - - - - - - -
18 + + -- - - - - - - - - - - - - - - - - - - - - -
19 + + + - - - - - - - - - - - - - - - - - - - - - -
20 + + + - - - - - - - - - - - - - - - - - - - - -.. 

*5 INTERSECTIONS BETWEEN TEST SECTION ON THE PROJECT RAMPS I---INTERSECTION---I 
STOP SIGNAL UNSIG ROUTE ,n C ""\ PROJECT ~TATION NO. EXIT EN):. 

~At.\S""A'lv ~cf ~ (~C:.o) £../. "3 + <=> 0 v -------...;--------
+ -------

Note 1. Indicaee the type of sub grade seccion the eese seccion is located on: 
Cut .... 1 Fill ..... 2 At-Grade ..... 3 CUt and Fill ..... 4 

If cue-fill transicion is locaeed in a eest seceion, enter tese section seacion 
of the cut-fill eransition 1ocacion. 

DATE _lC_/,_ll-"-J_S'_s--__ _ 
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SPS CONSTRUCTION DATA 
SHEET 4 

LAYER DESCRIPTIONS 

*1 *2 LAYE..'It *3 MATERIAL 
TYPE: LA~~ DESCRIPTION 

NUMBER 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

SUBGRADE(7) 

(_ b] 

[_ 5] 
,.. 

[_ 31 

[--] 
[ __ I 

[ __ 1 

( __ 1 

[ __ 1 

[ __ 1 

[--] 
[ __ 1 

( __ 1 

[--] 
[ __ J 

ClASS 

( S-I ] 

["2.3J 

[ -z. 8J 

[0 I ] 
[ __ 1 

[ __ 1 

[ __ 1 

[ __ 1 

[ __ 1 

[ __ 1 

[ __ I 

[ __ 1 

[ __ I 

[--] 
( __ 1 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

(~ S] 
(04] 
(<:::' 3] 

*4 LAYE..~ THICKNESSES (Inches) 

AVERAGE I MINL'illM r MAXIMUM I STD. DEV. 

( __ ~.::- 1 

L_ ~.~1 
( __ ~.~ 1 

L __ ._ 1 

L ___ 1 

( ___ ._ 1 

[ ___ ._ 1 

L __ ._ 1 
[ ___ ._ 1 

L __ ._ 1 
[ ___ ._ 1 

( ___ ._ 1 

[ ___ ._ 1 

[ ___ ._ 1 

- -~.~ 0.3 

z., '31 

DEPTH BELO~ SURFACE TO "RIGID" UYER (FEET) 
(Rock, Stone, Dense Shale) 

NOTES: 

FL.~ I3~C 
(t\lA I<'~\ ~ 

~8, "J<:.4 

-1-.- Layer 1 is the sub grade soil, the highest numbered layer is the pavement: 
surface. 

2. Layer description codes: 
Overlay ................. 01 
Seal/Tack Coat .......... 02 
Original Surface ........ 03 
HMAC Layer (Subsurface) .04 

Base Layer ........ OS 
Subbase Layer ..... 06 
Subgrade .......... 07 
Interlayer ........ 08 

Porous Friction Course . . 09 
Surface Treacment ....... 10 
Embankment: (Fill) ....... 11 

3. The material type classification codes are presented in Tables A.5, A.6, A.7 and 
A.a of the Data Collection Guide for Long Term Pavement Performance Studies, 
dated January 17, 1990. 

4. Enter the average thickness of each layer and the minimum, maximum and standard 
deviation of the thickness measurements. if known. 

EMPLOYER _~_. __ ~_~ ______ ___ DATE _'_L..:..Ir_f_b.,:../_q_r __ 
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*1. 

*2. 

SPS CONStRUCTION DATA 
SHEET 9 

PLANT -~!XED ASPHALT BOUND LAY"" .. RS 
PLACE."!EN1' DATA 

DATE PAVING OPERATIONS BEGAN (Mone:h-Day-Year) 

Sepe:e!llcer :'992 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

[08 _30 _ <=1 S""1 ------
DATE PAVING OP~~TIONS COMPLETED (Month-Day-Year) [_I O_-..E =--9 '5 ) 

*3 ASPHALT CONCRE1'E PlANT AND HAUL 
Type 
(!::1 
(_1 
(_1 

Name Haul Dist:ance (Mi) Time (Min) Layer Numbers 
V"'4-~ ~ [ __ :Ll [_ ~l C~l [.:1J [_1 Plant 1 ,... 

Plane: 2 
Plane: 3 

[ ___ 1 [ __ 1 [_1 [_1 [_1 
[ ___ 1 ( __ 1 [_1 [_1 [_1 

Plant Type: Bae:ch ..... 1 Drum. Mix •... Z 0e:her ... 3 Specify _______ _ 

4. ~~FACrJRER OF ASP~~! CONCRETE PAVE.~ 

5. MODEL DESIGNATION OF ASPHALT CONCRETE PAVER 

6. SINGLE PASS LAYDOW'N TJIOTd (Feee:) 

7. AC BINDE.tt COURSE LIFT 
Layer Number 
Nom~nal First Life Placemene: Thickness (Inches) 
Nominal Second Life Placemene: Thickness (Inches) 

8. AC SURFACE COURSE LIIT 
Layer Number 
Nominal Firse: Life Placement Thickness (Inches) 
Nominal Second Lift Placement Thickness (Inches) 

9. SURFACE FRICTION COURSE (If Placed) 
Layer Number 
Nominal Placement Thickness (Inches) 

10. TEST SECTION STATION OF TRANSVERSE JOINTS (within e:ese: section) 
Binder Course 

11. 

Sur:::ace Course 
Sur:::ace Friction Course 

LOCATION OF LONGITUDINAL SURFACE JOIN! 
Be~_een lanes .. 1 Within lane .. 2 

(speci=y offsee: from OIS feee:) 

[_I z... 0) 

[~ 31 
(~.ol 
[_._1 

[.:::t.J 
["3.£1 
(_._1 

( __ 1 
(_._1 

[_ ... - --] 
(_"'!" __ 1 
(_ - __ J 

[-'] 

[_. _._1 

12. SIGNIFICANT EVENTS DURING CONSTRUCTION (disruptions, rain, equip. problems, etc.) ___________________________________________ _ 

DATE __ t D_!t_{(..:./_C;_~ __ 
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SPS CONS7RUC~ION DATA 
SHEEr 10 

P!..-\.."IT~ML~ AS?HA.LT BOUND UYE..U 
COl-f..l'AC~ION DATA 

* STATE CODE 
~ SPS PROJECr CODE 
* TEST SEcrrON NO. 

*1. DATE PAVING O~~TIONS BEG~~ (Monch~Day~Year) 
*2. DATE PAVING OPERATIONS COMPLETED (Mon~~~Day~Year) 

~3. UYE..-=t NUMBER 

5. LAYDOt."'N TE.~ER.U1JR.ES (e::) 
Mean ................. ::t... b 0 . 

Minimum ............. , -z.. 5 D . 
Scand.ard 1reviacion .. . 

ROTTC'R DATA 

Roller Roller 
Code - Descri? eion ".. 

6 A Steel~\o111 Tandem 
7 B Steel-i.ful Tandem 
8 C S tee1~ \0111 Tandem 
9 D Sceel-i.ful Tandem 

10 - Pneumacic~Tired :. 
11 F Pneumat:ic~Tired 

12 G Pneumacic-Tired 
13 H Pneumac:!.c-Tired 
1l. I Single-Drum Vier. 
15 J Single~Drum Vier. 
16 K Single~Drum Vier. 
17 L Single-Drum Vier. 
18 M Double-Drum Vier. 
19 N Double-Drum Vibr. 
20 0 Double-Drum Vibr. 
21 P Double-Drum Vibr. 

22 Q Other 

COMPACTION DATA 

BREAKDOW 
23 Roller Code (A-Q) 
24 Coverages 

L.'ITE..~.ED !ATE 
25 Roller Code (A-Q) 
26 Coverages 

FINAL 
27 Roller Code (A-Q) 
28 Coverages 

29 Air Temyeracure (eF) 
30 Compacted Thickness (In) 
31 Curing Period (Days) 

Gross IJ't: 
(Tons) 

__ 1·2 
J.. 2...£, 

First: Lift 

z..... 

A 
2-. 

B 
__ I. 

Number of Tests .......... _ L. 
Maximum ................... 'Z-:L. £. 

Tire press./ F=equency 
(psi) (Vibr.~in) 

Amplicuae 
(Inches) 

Speed 
(~h) 

Second Lift I Third Lift Four~h Life 

PREP.~~ _~ _________ ~_( ____ __ E."1l'LOYER _D"..:..:'h;:::...':-{2:...-.~ ___ _ DATE ~/_~./...~..:.;It...J/_q __ • c::-____ _ 
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SPS CONS7RUC~ION DATA 
SHEET 10 

PL~-ML"{ED ASP!Z.A!.T BOUND UYE..":tS 
CO~..PAC'!ION DATA 

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

*1. DATE PAVING OP~TIONS BEGAN (Monch-Day-Year) (.E S-~::..-.::!. 5'] 
(.2 e -2.. '2--..:z "5" J 

(:3 ] 
*2. DATE PAVING OPERATIONS COMPLETED (Monch-Day-Year) 
"':3. LAYE..':\. NUMBER 

[..l:- C) =:.. J 

S. U.YDOw"'N TE.."1PEEATURES (-'E') 

Mean. . . . . . . . . . . . . . . .. Z- i2: Q.. Number of Teses .......... :3 
Minimum ............. . 
Standard ~viat:ion .. . 

ROTTC'R DATA 

ROllerl 
Code ;;: 

Roller 
Desc=::'pt:~on 

6 A 

7 B 
8 C 
9 D 

10 E 
11 F 
12 G 
13 H 
l~ I 
15 J 
16 K 
17 L 
18 :! 
19 N 
20 0 
21. P 

22 Q Other 

CO~..P AC~ION OAT.;' 

BREAKDOWN 
23 Roller Code (A-Q) 
2~ Coverages 

L.'ITE..~.ED rATE 
25 Roller Code (A-Q) 
26 Coverages 

FINAL 
27 Roller Code (A-Q) 
28 Coverages 

29 Air Temperac:ure ( ·F) 
30 Compacted Thickness (In) 
31 Curing Period (Days) 

PREP ARE-':\. ~_C 

z. W o. ---

Gross rJe 
(Tons) 

_{ _( .1 

Maximum ••......•.......• " 2-~ 2-. 

Tire Press. 
(psi) 

Frequency 
(Vibr./Hin) 

Amp1icude 
(Inches) 

Speed 
(!Il'ph) 

~.Q._---' 

First lift: Second lift Third Lift: Four':h Lift: 

r: 
_ ..1:;. 

1-
_ -Z::.. 

~ 

--' . 
- .::1.. 0 

--- --- ---
-- -- --

---- --- --- ---
@e.'(" DATE Ie/I i:;:;-
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SPS CONSTRUCTION DATA 
SHEET 11 

PLANT -MIXED ASPHALT BOUND LAYERS 
DENSITY AND PROFILE DATA 

1. NUCLEAR DENSITY HE .. \SUR£'''1ENTS 

LAYER. I Binder 
TYPE Course 

Measurement 
Met:...~od 

(A. B. C)l --
Numcer 

of 
Measurement --

Average I (pc:) ----
Maximum I (pc:) ----
Minimum I (pcf) ----
Standard 

I Deviacion 
(pc:) ----

Layer Number I --

I 

i 

Surface 
Course 

A -

3 --

* STATE CODE 
* SPS PROJECT CODE 
* TEST SECTION NO. 

I Surface 
F::-iction Layer 

-

--
_/~D·~I ----

1_11L·~1 ---- I 
I_I ~o ._1 I ----

I i i 3 ----- ----
I _-=1.. I --

Sept:ellloe= 1992 

(~~ 
(0_1 
(O~J 

1 Measurement: Mecnod Backscat:t:er ... A Direct: Transm~ssion ... B Air Gap ... C 

2 . MANUFACTIJRE..":t OF NUCLEAR. DENS ITY GAUGE 

3. NUCI.2AR DE..~SITY GAUGE MODEL NUMBER 

4. NUCLEAR. DENSITY GAUGE IDENTIFICATION NUHBER 

s. NUCLEAR GAUGE COUNT RATE FOR STANDARDIZATION 

6. PROFILOGRAPH MEASUREMENTS 

Profilograph Type California ... 1 Rainhart: ... 2 
Profile Index (InchesjHile) 
Interpretacion Method Manual .. 1 Mechanical .. 2 Computer .. 3 
Height of Blanking Band (Inches) 
Cutoff Height: (Inches) 

7. SURFACE PROFILE USED AS BASIS OF INCENTIVE PAYMENT? (YES. NO) 

P!tEPA"E.!, ~ r. ~ E.u.pLOITR '6 e.'£ 
-~~---------

E.35 
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15:51 SAN ANTONIO DISTRICT LAB ~ 85123468750 

ProjeCt : NH 90(191)M 
ControVSectionlJob : 2452-02-023 
Highway : LP 1604 
County : Bexar 
Type of Material : Type ·C· W/Latex 
Producer : Vulcan Helotes 

Sample Number Core 

15·95-1073 
" 
" 

Number 

1 
2 
3 

Location of Sample 

228TS5 WBML 30' At 
228+65 WBML 60' Rt 
228+65 WBML 43' At 

Averages ::I 

• This denotes failure to meet speclfled air voldsl 

Core Rice 
Number Gravity 

1 2.418 
2 " 
3 

Averages == 

Distribution : District Laboratory Files 
Construction Office Flies 
Area Office Files (Balli) 

Core 
Density 

140.5 
149.8 
143.9 

144.7 

1 
/ 

E.36 

Date: 05-0ct-95 

Percent Percent 
Relatlve Air 

Compactton Voids 

93.2% 6.9% 
99.4% 0.6% 
95.4% 4.6% 

96.0% 4.0% 

Nuclear Oate 
Oensity Laid or 

Cored 

140.3 10/03195 
142.4 " 
140.1 " 

140.9 

NO. 632 ~03 

* 
* 



I 

Sepc:amber 1992: 

S?S CONSTRUC7ION DATA 
SHEET 12 

"'" S7ATE CODE 

LAYE..~ THIC~rESS M.E.o\SURE.~1:'YI'S 
* SPS PROJECT CODE 
* TEST SECTION ~O. 

SHEE7 -L- 0 F L 
r---------~------~--------------------------------------~ 

LAYE..":t rrlICKNESS MEASUREME..'ITS (Inches) 

STATION 
NUMBE..":t 

o+:oC> ---

(+0 0 

DE..'l'SE AS+'HALI' 
OFFSET GRADED siAI3IU'C.ED 

ASPHALT 
SURFACE 

AND 
BINDER 

CInches) AGGREGATE SASE. 
BASE 

~_ 0 __ _ 

_3.(.0 __ _ 
_.::z2... 

( 0 B 
J'-l::L--= 

I 

o --- -_"3&::' __ _ 
_...2£ __ _ 
-L 0 ~11-- -
.J. ..:i. !::L _ _ _ 

I 

o 
_2.'- __ _ 

12.. . 

lOB 1== = _I ::L!::L _ _ _ 

o 
_...3.C- __ _ 

.:2..L __ _ 
_( ~E.... __ _ 
_I :L!:L __ _ 

o ----- -
_~t- __ _ 

7 z... 
tO~ 
I ~.!L __ _ 

o - ----_.-1 '- __ _ 
_~l- _ 
_L 0 S _ 
_t !:i.i. _ 

"3 .cr 
_ i . .3.. 
_.!::L .0 
_~ . ..l 
_.!:i 2. 

_ j .E. 
_.!::l ·2 
_ .!i . ..1-
~ .0 

=~.~ 
L../ .~ = !::L ·L _ .2.. .:1... 

-~.~ 
_ .!::L • C> 

y .tf =- .y. 
=j.~ 
_ -=i .J... 

L.{ • Z-=1{ .2-
L:f . I 

- J:7 .1: 
=~ .to 

_.3 . ..L 
_~·L 
-~.£ 
_2·~ 

--z-.~ 

2- I 
_ .b . .:1. 
_...3. .£ 
_2. 0 

"2...1.. 

"3 0 

-"2-.8 = 3 .0 
_..b .~ 
_ -2. D 

3 .0 

-z: .S 
_2 .0 

"Z-.~ 
_.k .~ 

'Z..t= 2-'2 "z".8 = 2...8 
2- . .5" -- -

~+..::~ -_£_-
_2.i=. _ 

2....& 
_ -z.. .-.!d 

Z-.8 
- Z-.t-

_..2..1::. __ -
LoB _ 

-, I-{ L./ _ _ Z-·2 

1--1 -~I-~I 
E."U'LOYE.":t _~~ ____ _ 

E.37 

SURFACE 
FRICTION 

LAYE..":t 

DATE I {jt0(CZS-



S '" S C:~iSj3,UC'rrON DA'r.\ 
SHEE'r 12 

L..;.TI3, nuc:~rESS ~';'SURE.."'!.E..'ITS 

,.. STATE CODE 
* S2S ?ROJECT CODE 
,.. rES'r SEC~ION ~O. 

SHE:::'r "Z- OF Z-

L.,;,YER TIHC:<:NESS M..EASURE."!E..'ITS (I::lcnes) 

S'rATION 
NUM5E...~ 

.,.. ---

+ - -

+ 

DENSE ASP~AL\ 

OF:-SET GR.:WED 'STP.SII..I-=eE!) 

CInches) AGGREGATE BAsE 
BASE 

~_£_- -
_..1.~ __ _ 
_.21&.. __ _ 
-L..Q.~ __ _ 
-L .::l L-/- _ _ _ 

I 

__ 0 __ _ 

_...1.k.. __ _ 
7 z..... -( oFI-- -

J!:L Lf 1= = = 
- "'- - -_ .3 (... __ _ 
_ ~1::... __ _ 

~%$--- -
-.l. - -t- - '-

() - ---
_~r- __ _ 

-~~-- -
( 0 e 
I Lj 7== = 

===-IAM. = 
- - -:srQ'-
---1-- -

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

y 9 
=~. :3 
~ .z

- 3 .'1' 
=~.o 

- - -
- - -
- - -
- - -
- - -

--- ------ - - -- - -
- - -
- - -
- - -

3 I - -1--1 

E.38 

A.S?HAl.!' 
SURFACE 

A..'ID 
BL'IDE.~ 

z 4-
_ .:l::- .~ 
_ "Z...:f... 

3 . I = z.. ."B" 
_b 5 
_ "3 .0 

'3 .0 = "Z-.:i. 
_~ .eo 

'2...8 
"Z... J = 3 .-L 

_ ~ ..l:-

- - -
- - -
- - -
- - -- - -

- - -- - -
- - -
- - -
- - -
_ !:L. I 

S,JR .... t;"ACE 
2ICTION 

L-\¥t"-?. 

- - -
- - -
- - -
- - -
- - -

-- -
-- -
-- -
-- --- -
--

DATE ~I /hhs-



s:S CONSrP~Uc!ION DATA 
SHEET 13 

* STATE CODE: 

Se?cemoer 1992 

UNBOUND AGGREGATE BASE MATE..ttLU PLACE..1{EN1" 
* SPS PROJECT CODE 
* TEST SECTION NO. 

*1. 'UNBOUND BASE MATERIAL PtACE."'...E..."IT BEGAN (Monch-Day-Year) [ 0 s- 0 ~ - q S"' J --------
""2. 'UNBOUND BASE !!ATE..-=tIAL PL'\.CE.."1EN'! COMPLETED (Mont:.h-Day-Year) [0 e:. -_I (_- q 5""1 

,..3. LAYE..tt NUMBER (From Sheet 4) 

PRI~~~Y COMPACTION SOUIP~ENT 

.,..4. CODE 'l"Y.PE 

COMPACTION TYPE CODES 
Pneumacic - Tired ... 1 Steel wneel Tandem ... 2 
Double Drum Vibr .... 4 
Ot~er (Specify) ... 5 

*5. GROSS w~IGHT (TONS) 

.,..6. LI:7 r.iIC&~ESSES 
Nom~nal First: Lift: Placement: Thickness (inches) 
Nominal Second Lift Placement: Thickness (inches) 
Nominal Third Lift Placement: Thickness (inches) 
Nominal :ourch Li=t: Placement: Thickness (inches) 

[Z-J 

Single Dr~ Vibr .... 3 

[_~l 
[ __ I 
[ __ 1 
[ __ 1 

DENSITY DATA IS RECORDED ON S&~LING DATA SHEET 8-1 

7. SIGNIFICANT ~vu~S DURING CONSTRUCTION (DISRUPTIONS, RAIN, EQUIP~~ ?ROB~~S, 
ETC. ) 

~ \" -~0LE!'-PLO= ~ ------------- DATE _t_O_~_( 1_/_')'_<;-__ _ 

E.39 



*2. 

*3. 

'><"5. 

*7. 

S?S caNS~UC7raN DATA 
SHEET 14 

SUEGaADE PREPARATION 

* STArE CODE 
* S?S PROJECT CODE 
* TES7 SECTION NO. 

Sepcemce= 1992 

r.:±' S] 
(0 =t.l 
rOLl 

SUBGaADE PRE~~TION BEGAN (Monch-Day-Year) [0(_ i 0_ C$5""1 ------
SUBGaADE PREP.~TrON COMPLETED (Monc~-Day-Year) 

PR!K~Y COMPAC7ION ~OUIP~ENT 

CODE TYPE 

CCMPAC7IO~ZQUIP~~ T"lPE CODES 
Sheepsfooc ... 1 Pneumacic Tired ... 2 Sceel ~neel Tandem ... 3 
Single Drum Vibr .... 4 Double Drum Vibr .... 5 
Ocher (Specirf) ... 6 

GROSS WEIGHT (TONS) 

ST.~!LIZL~G AG~~ 1 

STABILIZING AGENT 2 

S~~ILIZING AG~ TYPE CODES 
Por~land Camenc ... 1 
Fly Ash, Class N... 4 

Lime ... 2 Fly Ash, Class C ... 3 

(_1 

[_1 

( 2....1 

( ___ 1 

( __ ·_1 

Oche= (Specify) ... 5 __________________________ ___ 

TYPICAL LIIT rAICmESS (ING:-iES) 
(For Fill Seccions Only) 

DENSITY DATA IS RECORDED ON SA¥~LING DATA SHEET 8-1 

8. SIGNIFICANT EVENTS DURING CONSTRUCTION (DISRUPTIONS, RAIN, EQUIP!1ENT PROBLE.'!S, 
ETC. ) 

?REPARE.R E."1PLOYE..~ __ ~~ __ \ ___ _ 10 III /Ot) DATE _---=-_..:..-__ -

E.40 



APPENDIX F 

PHOTOGRAPHS 

1 SHOULDER PROBES, 6 JUN 95 00000000000000000 0000 F 1 

2 SUBGRADE PREPARATION AND SAMPLING, 6 JUN 95 00000000 Fol 

3 PRIMED FLEXIBLE BASE SURFACE, 3 AUG 95 00000000000 F2 

4 FLEXIBLE BASE SAMPLING, 3 AUG 95 00000000000 00 F2 

5 SURFACE OF 4" ASPHALT STABILIZED BASE, 18 SEP 95 0 0 F3 

6 LA YDOWN OPERATION, 2 OCT 95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 F3 

7 CLOSE-UP OF BLAW KNOX PF-200B PAVER AND 
BARBER GREENE BG-650 FEEDER, 2 OCT 95 0 0 0 0 0 0 0 0 0 0 0 0 0 F4 

8 HYPAC STEEL-WHEEL ROLLER, 2 OCT 95 0000000 00 000 F.4 

9 NUCLEAR DENSITY MEASUREMENT, 2 OCT 95 Fo5 

10 COLD JOINTS, 2 OCT 95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 F5 

11 STAN STEEL SE-80A DRUM MIX ASPHALT PLANT (4-TON BATCH) 
VULCAN MATERIALS, HELOTES, TEXAS, 2 OCT 95 0 0 0 0 0 0 0 0 0 0 0 0 0 0 F 0 6 

12 CORING AT END OF SUPERP A VE™ SECTION, 6 OCT 95 0 0 0 0 0 0 Fo6 

Fo1 



Photo l. houlder Probes, 6 June 199~ 

Photo 2. ubgr-ade Preparation and Sampling, 6 June 1995 

F.2 



Photo 3. Primed Flexible Base Surface, 3 August 1995 

Photo 4. Flexible Base ampling, 3 ugu t 1995 

F.3 



Photo 5. III'face of ·f ' Asphalt tabilized Base, 18 eptembcr 1995 

Photo 6. Laydown Operation, 2 October 1995 

F.4 



Photo 7. Clo e-up of Blaw Knox PF-200B Paver and 
Barber Greene BG-650 Feeder, 2 October 1995 

Photo 8. Hypac teel-Wheel Roller, 2 October 1995 

F.5 



Ph oto 9. ucJea r Density Mcasu,·crn cnt, 2 Octobc,· 1995 

Photo 10. Co ld J oints, 2 Octobcr 1995 

F. 6 



Photo 11. tan teel SE-80A Drum Mix Asphalt Plant (~-Ton Batch) 
Vulcan Materials, Helotes, Texa , 2 October 1995 

Photo 12. Coring at End of SUPERPAVE™ Section, 6 October 1995 

F.7 


