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PREFACE 

This is the ftrst and final repon dealing with the or
ganization and analysis of 1987 Hot Mixed Asphalt Con
crete (HMAC) field construction data. The report in-

. eludes a description of the method used to obtain the 
field data, the type of data obtained, and the process of 
organizing the data using several computer files. In addi
tion, a statistical summary of available data and a brief 
analysis of the data are also included. 

The authors wish to acknowledge the assistance re
ceived from various individuals and organizations. The 
suppon of the Texas State Depanment of Highways and 
Public Transponation (SDHPT) and the Federal Highway 
Administration is acknowledged. The efforts of Paul 

Krugler of D-9 and James Joslin of D-6 in obtaining the 
data and providing valuable inputs for the data base are 
greatly appreciated. Appreciation is due to all districts of 
the SDHPT which responded to the survey and provided 
this valuable data. Special thanks to members of the Cen
ter for Transportation Research staff, including Julie 
Alkire, M'.ansour Solaimanian, Massoud Monazavi, and 
Clay Brown, who helped with the tremendous task of in
puuing the data into the computer. 

October 1988 

Maghsoud Tahmoressi 
Thomas W. Kennedy 
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November 19.88. 

ABSTRACT 

This repon contains the 1987 HMAC field construc
tion data and an explanation of the methods used to orga
nize the data into several computer files. Statistical sum
maries of parameters such as relative density, asphalt 
content, voids in mineral aggregates, and percent voids 

ftlled with asphalt are included. Gradation data plotted on 
a 0.45-power curve are included for each project 

KEY WORDS: HMAC, VMA, PVF, gradation, den· 
sity, asphalt content 

SUMMARY 

In 1987 the Texas State Depanment of Highways 
and Public Transportation requested each District to 
provide all HMAC field construction data for projects 
constructed between August 11 and September 30, 1987. 
Data were received from 72 projects involving 92 
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different mixtures. These data were organized in a 
computerized data base and were analyzed. The data base 
is described in this repon and the results of the analyses 
are summarized. 



IMPLEMENTATION STATEMENT 

The data contained in this report provide a summary 
of information related to the quality of Hot Mixed As
phaltic Concrete currently being produced in Texas. Re
sults of this study can be used to help establish new 
specifications or to evaluate the success of new specifica
tions designed to improve the quality of HMAC. Current 
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or future research projects can also benefit from this in
formation. The entire data base is contained on floppy 
disks and can be used with IBM or IBM-compatible per
sonal computers. This data base can provide a basis for 
automating the quality control aspects of HMAC con
struction. 
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CHAPTER 1. INTRODUCTION 

In 1987 a survey was conducted by the Texas State 
Department of Highways and Public Transportation 
(SDHP1) to establish the properties of hot mixed asphalt 
concrete as constructed in the field. In this survey all 
SDHPT districts were asked to provide mixture designs, 
construction processes, and job control data for all hot 
mixed asphalt concrete pavements constructed during 
June 1987. 

The Center for Transportation Research at The Uni
versity of Texas at Austin was asked to organize the data 
in a data base and perfonn an initial analysis under re
search contract 1197. Eighteen districts responded to the 
request for construction data and furnished the data for 
72 projects. A total of 92 different mixtures were repre
sented. An intentional change in asphalt content or aggre
gate gradation constitutes a new mixture within a project. 
Although the initial request was for projects constructed 
in June 1987, the data which was received consisted of 
projects constructed from August 11 through the end of 
September, 1987. Data were received for most classes of 
highways such as Interstate, U.S. Highways, and Farm
to-Market Roads. Of the 92 mixtures, 62 were type D 
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(Fine Graded Surface Course), 9 were type B (Fine 
Graded Base or Leveling-up Course), 13 were type C 
(Fine Graded Surface Course), 1 was type A (Coarse 
Graded Base Course), and 7 were type G (Gradation De
tennined by Engineer) mixtures. The following is a sum
mary of the available data by several different categories. 

This report describes the process by which these data 
were organized and presents the results of the data analy
sis. As a result of this study a data base is now in place 
which contains field construction data and which can be 
used to analyze the effects of several important param
eters on the quality of HMAC projects constructed now 
and in the future. The entire data base is contained on 
floppy disks suitable for use with IBM-compatible per
sonal computers. These floppy disks can be made avail
able to SDHPT personnel and other interested parties 
such as other researchers for use in ongoing projects. 

Chapter 2 contains a description of the method by 
which the data were organized and a description of the 
data base. Chapter 3 contains a summary of the data con
tained in the data base and the results of an initial analy
sis. 



CHAPTER 2. ORGANIZATION OF THE DATA 
AND THE DATA BASE 

In June 1987 the Center for Transportation Research 
at The University of Texas at Austin was asked to de
velop information which could relate asphalt mixture 
characteristics and construction factors to pavement per
formance and to determine the characteristics of mixtures 
constructed in Texas. As part of this effort, a data base of 
mixture and construction variables was to be established 
for use by researchers and personnel of the State Depart
ment of Highways and Public Transportation (SDHP1). 

SURVEY 
In the summer of 1987, the Materials and Tests Divi

sion (D-9) of the State Department of Highways and Pub
lic Transportation requested all districts to provide as
phalt mixture and construction data for all projects 
constructed between August II and the end of September, 
1987. From the 24 districts in the Texas State Department 
of Highways and Public Transportation (SDHP1), 18 dis
tricts responded to the request for data; however, it 
should be noted that not all of the data were received for 
all projects. The type of data and information which were 
received included mix design data, relative core densities, 
relative densities of the laboratory-compacted specimens. 
asphalt contents, and aggregate gradations. Most districts 
also included the daily construction record, Form 404 of 
SDHPT (Appendix A), which, in addition to the data 
above, includes Hveem stabilities and total production for 
each day. 

In addition, a miscellaneous data work sheet (Appen
dix A), designed to obtain information regarding con
struction, was sent to all districts. Information requested 
included information such as the characterization and 
type of compaction equipment used; the type and opera
tional procedures the mixing plant used to produce the 
asphalt mixture; the temperature of the mixture at the 
plant laydown, and compaction; and type of power, and 
other miscellaneous information are covered in this data 
sheet. This data sheet was completed and submitted along 
with the data for most projects: 

ORGANIZATION 
The data received were organized and analyzed using 

an IBM personal computer using Lotus 1,2,3, DBASE m 
Plus, and Microsoft Chart computer softwares. Lotus 
1,2,3 is a spread sheet software which has the capability 
to perform limited statistical analysis and which can per
form complex data reductions. DBASE m Plus is a pow
erful data base software which can be used to manage the 
data. and Microsoft Chart can be used to perform plotting 
tasks. 
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To simplify data management tasks, the data were 
categorized into three levels. Level I data consisted of all 
the data as received from the districts. This included the 
information from the daily construction record (Form 
404) and the miscellaneous data sheet. A computer file 
was created for each project. 

A separate computer file was created for each project 
to contain Level 2 data. Level 2 data include Level I 
which was transferred in order to calculate mixture prop
erties such as VMA and percent voids filled. These files 
also include data such as Hveem stability, specific gravi
ties (Rice, effective, and bulk), and relative density of 
cores and laboratory-compacted specimens based on vari
ous theoretical maximum specific gravities. Gradation 
data are contained in separate Gradation Files. 

Level 3 data are the values which were entered into 
the DBASE III Plus data base. These include number of 
data points, averages, standard deviation, and maxim urn 
and minimum for each parameter and in each project. 
Level 3 data also includes construction data from Level 
I. 

Level 2 and Level 3 data will be used during analy
sis. Level 2 data will enable analysis of the data for a 
specific project, while Level 3 data include overall data 
and will enable data analysis for all projects. 

LEVEL 1 DATA FILES 
Level 1 files provide the frrst step in data manage

ment and deal with specific projects. Level I data files 
are separated into two segments. Segment I contains 
qualitative information regarding construction activities 
as well as a description of the project (Fig 1). The second 
segment contains relative densities, nuclear densities, as
phalt contents, and air temperature data which were ob
tained from daily construction records (Form 404) pro
vided for each working day. Descriptive statistics were 
calculated for each project at this level (Fig 2). Appendix 
B contains a glossary of terms used in Fig 2. 

Each segment has a header which identifies the mix
ture type and course project by district, county, highway, 
and project code and control. 

Level 1 data for each project are presented in Appen
dix C. 

LEVEL 2 DATA FILES 
Level 2 project files were created by adding several 

parameters to Level I ftles. The data contained in these 
files enable the user to perform analysis on several pa
rameters for a specific project Each Level 2 file contains 
two major segments. The first segment includes daily 
relative core density based on Rice specific gravity and 



11 DISTRICT: 
11 TYPE: D 

23 OlSTRlCT:LAMPASAS 
COURSE: SURFACE 

11 PROJECT: C231·1·24 

* 
* GEllERAL lllFORMATION 

* 

HlGH'..IAY: US 190 

* THICKNESS 1·1.5 OLD ACP 
* UNDERLAIN LAYER: FLEX BASE 
11 MIX DISCHARGE TEMP 335 F 

ROLLERS: WEIGHT SPEED 
(MPH) 

IIPASS IN TRAIN 
POSITION 

11 TEMP @ lst PASS: 320 F 
* TOO @ 2nd PASS: 200-275 F 
*EXISTING PVT.: 
* PLANT: 
* PILE CAP, 
* SILO CAP. I TON: 
* NO. OF BINS: 

* 

SMOO'l'H&.WARPED 

BATCH 
137 

4(HOT),4(COLD) 

HIHEEL 
VIBRATORY 
PNEv'MATIC 
VIBRATORY 

(TOll) 

10.6 
9.5 
9.1 

1-2 
1-2 
1-2 

3 
3 
2 

* VIBRATORY ROLLER INFORMATION 

* 
VIBR.AT. VI BRAT. AK?l.ITUDE 

* 
* 
* 

FORWARD BACK. (IN.) 

X 

* 
* 
* 
* HAULING & LOADING EQIPMEN'T: 

* 

X 

* BOBTAIL SEMI· BOBTAIL/W FLOW· 
* TRAILER TRAILER BOY 

* X 

* 
* OF.NSITY MEASUREMENT TECHN!QUE 
* 

0.022 

FREQ 
(CPS) 

37 

NO. OF 
VIB. DRUMS 

2 

MAX. THEORETICAL DENSITY 

RICE 
(227-F) 

X 

Gt 
(207·F} 

DAY OF DENSITY TEST 

1 
2 
3 

------------------------------------------------------* CORES 
* 
* X 
* 

NUCLEAR IN WHEEL BETWEEN 
PATH W. PATH 

X X X 

SAME DAY 
PLACED 

NEXT DAY 
I OP,.LATER 

X 

11 

* 
11 

* 

* 

• 
* 
* 

* 
* 
* 
* 
• 
* 
* 
* 

* 
* 
11 

* 
* 
* 
11 

* 
* 

* 
11 

* 
* 
* 
* 
* 

11 1t1111111111111t1111111t111t1t1t1111111t111t111111111111111111***************************************************** * 

Fig 1. Typical computer output contaiing misceUaneous construction data (Ievell data). 
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* *A*******•*•*********************AAtttttttttttttttttttttttttt•tttttttlttt*********** * 
* f1ISTRIC1': 23 DISTRICT:LAMPASAS HIG!\W~·f: US 190 * 
* TYPE: D COURSE: SURfACE * 
* PROJECT: C231-l·24 CONTROL: 231-1-24 • 
* ************************************************•··································· * 

DENSITY INFORHATIOM 
DESIGN AC 1110 

~RKING CORE NUC. LAB. ~RK.ING EXT. DESIGN DES. KIN. HAlL 
DAY DEN. I OE.N., OE.N., DAY AC, AC, AIR AIR 

\ \ \ \ \ EXT. TE.MP. ,F TF.KP. ,F 
****************************************************************************************** 

1 97.5 1 s.s 5.2 ·0.3 73 94 
4 90.8 97.3 4 5.1 5.2 0.1 73 ~3 

5 qt,9 96.8 s 5.3 5.'2 -n.1 75 90 
7 93.4 97.1 7 5.4 5.3 ·0.1 70 95 

11 93.3 97.5 11 S.2 5.3 0.1 75 98 
12 88.9 98.3 12 5.4 5.3 -0.1 75 98 
13 91.5 98.5 13 s.s 5.3 ·0.2 75 98 
14 93.8 38.6 14 5.2 5.3 0.1 73 98 
lS 95.2 97.9 15 5.3 5.2 -0.1 75 98 
18 93.7 98.3 18 5.3 5.2 -0.1 75 98 
19 92.3 97.3 19 5.3 5.2 ·0.1 75 100 
21 93.2 96.9 21 4.9 5.0 0.1 78 96 

22 93.2 97.5 22 4.9 s.o 0.1 78 100 
25 93.1 96.1 25 5.1 s.o ·0.1 82 102 
26 92.5 97.6 26 5.'2 5.0 ·0.'2 80 100 
27 95.2 97.0 27 S.l s.o -o.1 as lOS 
28 91.1 97.'2 28 s.o s.o 0.0 80 10'2 
29 96.3 29 5.1 s.o -o.t 77 103 
32 97.2 32 5.0 s.o o.o n 95 
34 92.4 97.1 34 s.o 5.0 0.0 80 102 
35 97.3 35 4.9 s.o 0.1 n 100 
36 92.4 97.5 36 5.1 s.o -0.1 77 100 
37 92.9 97.0 37 5.2 s.o ·0.2 76 103 
40 91.1 96.9 40 5.1 s.o ·0.1 80 106 
41 91.2 96.9 41 5.1 s.o ·0.1 78 106 

*******************************~**************************************************** 

COUNT= 21 25 25 25 25 25 25 25 
lVG= 92.5 97.3 5.17 5.11 -0.06 76.76 99.20 
ST'O= 1.44 0.60 0.17 0.13 0.!1 • 3.18 3.93 
KAl= 95.2 98.6 5.5 5.3 0.1 85.0 106.0 
KIN= 88.9 96.1 4.9 5.0 ·0.3 70.0 90.0 
STD N-1= 1.48 0.62 0.17 0.13 0.11 3.24 4.01 
**********************************************************************************~* 

GJossary of tenns in Appendix B. 

Fig l. Typical computer output containing relative densities, nuclear density, asphalt content, and air 
temperature data Oevell data). 



laboratory density based on maximum theoretical specific 
gravity (calculated from extracted asphalt content and ag
gregate-effective specific gravity), mat thickness, produc
tion quantity, air voids, VMA, Hveem stability, and per
cent voids filled (Fig 3). The second segment includes 
relative core densities based on the density of laboratory
compacted specimens and relative core densities based on 
maximum theoretical specific gravity calculated from ex
tracted and design asphalt contents. Also included in this 
segment are relative laboratory density values based on 
maximum theoretical density from design and extracted 
asphalt contents (Fig 4). Descriptive statistics are pro
vided for each parameter. Level 2 data for each project 
are presented in Appendix D. 

GRADATION FILES 

For ease of operation, both Level 1 and Level 2 gra
dation data were combined in these 92 files. The grada
tions files include daily extracted gradation, average ex
tracted gradation, design gradation, the difference 
between design and extracted gradation for each sieve, 
gradation for a 0.45-power gradation line corresponding 
to the maximum aggregate size (Fig 5), and the differ
ence between a 0.45-power line and the average extracted 
gradation for each sieve. Also, the sum of the differences 
between 0.45-power line and extracted gradation in sev
eral regions of the gradation chart are given (Fig 6). The 
0.45-power gradation was established based on the zero 
point and the nominal maximum aggregate size which is 
the largest sieve on which material is retained. The grada· 
tion data are presented in Appendix E. 

LEVEL 3 DATA BASE 
Descriptive statistics generated in Level 2 project 

fl.Jes were used to establish the Level 3 data base which 
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was generated using DBASE III Plus software. The Level 
3 data base consists of more than 123 fields with each 
field containing one parameter regarding a specific 
project. Forty-two fields contain primarily qualitative 
data used to describe the construction details. The re
maining 81 fields contain quantitative data such as aver
age, standard deviation, maximum, minimum, and num
ber of data points for each parameter. 

The data base was developed to be able to provide 
the user with specific information. For example, the user 
may request to have the relative core densities for all 
projects which had compaction temperature less than 
175" F, had mat thickness less than 2 inches, and used a 
vibratory roller weighing 5 tons and operating at speeds 
of 3 to 5 mph. The data base program would search all 
available data and identify all projects wh.ich satisfied the 
prescribed conditions and would then display the results. 
These results can then be printed on an on-line printer or 
saved for future work. If further analyses of the data are 
required, the displayed results can be transponed to Lotus 
1,2,3 software where the data can be plotted and ana
lyzed. 

A large number of parameters had to be considered 
in this study. The Level 3 data base alone contains more 
than 123 parameters for each project. A glossary of terms 
is given in Appendix F which includes a description for 
all variable names which were used in the data base. Ap
pendix B contains descriptions of variable names which 
were used in Levels 1 and 2 and are shown in Figs 1 
through 6. All entries in the data base are presented in 
Appendix G. 
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* DISTRICT: 
* TYPE: D 

23 DISTRICT:LAHPASAS 
COURSE: SURFACE 

HIGH'WAY: US 190 

* PROJECT: C231·1·24 

DENSITY INFORMATION 
DESIGN AC 110 

WORKING 
DAY 

1 
4 
5 
7 

11 
12 
13 
14 
15 
18 
19 
21 
22 
25 
26 
27 
28 
29 
32 
34 
35 
36 
37 
40 
41 

COIJNT= 
AVG= 
STD= 
MA.Xs 

MIN= 
STD·1= 

CORE 
DEN., 

\ 

90.8 
91.9 
93.4 
93.3 
88.9 
91.5 
93.8 
95.2 
93.7 
92.3 
93.2 
93.2 
93.1 
92.5 
95.2 
91.1 

92.4 

92.4 
92.9 
91.1 
91.2 

21 
92.53 
1.44 
95.2 
88.9 
1.48 

w. 
DEN., 

\ 

97.5 
97.3 
96.8 
97.1 
97.5 
98.3 
98.5 
98.6 
97.9 
98.3 
97.3 
96.9 
97.5 
96.1 
97.6 
97 .o 
97.2 
96.3 
97.2 
97.1 
97.3 
97.5 
97.0 
96.9 
96.9 

25 
97.34 
0.60 
98.6 
96.1 
0.62 

CONTROL: 231·1-24 

COR£ HVEFJf 
AC, 
\ 

'nfiCK., STAB., 
IN. \ 

5.5 1.262 
5.1 1.626 
5.3 1.533 
5.4 1.160 
5.2 1.167 
5.4 1.337 
5.5 1.307 
5.2 1.470 
5.3 1.150 
5.3 1.317 
5.3 1.330 
4.9 1.497 
4.9 1.497 
5.1 1.266 
5.2 1.640 
5.1 1.283 
5.0 1.490 
5.1 
s.o 
s.o 1.603 
4.9 
5.1 1.843 
5.2 1.802 
5.1 1. 750 
5.1 1.620 

2S 22 
5.17 1.452 
0.17 0.204 
5.5 1.843 
4.9 1.150 

0.17 0.209 

57 
55 
52 
54 
51 
51 
so 
51 
48 
49 
51 
so 
51 
49 
so 
52 
51 
54 
so 
S3 
S3 
51 
54 
ss 
54 

2S 
51.8 
2.2 
57 
48 

2.2 

CORE 
m 

VOIDS 

9.2 
8.1 
6.6 
6.7 

11.1 
8.5 
6.2 
4.8 
6.3 
7.7 
6.8 
6.8 
6.9 
7.5 
4.8 
8.9 

7.6 

7.6 
7.1 
8.9 
8.8 

21 
7.47 
1.44 
11.1 
4.8 

1.48 

w 
AIR 

VOIDS 

2.5 
2.7 
3.2 
2.9 
2.5 
1.7 
l.S 
1.4 
2.1 
1.7 
2.7 
3.1 
2.5 
3.9 
2.4 
3.0 
2.8 
3.7 
2.8 
2.9 
2.7 
2.5 
3.0 
3.1 
3.1 

18.0 
17.4 
16.3 
16.0 
20.3 
18.2 
15.5 
14.5 
15.8 
17.1 
15.4 
15.4 
16.0 
16.7 
14.1 
17.6 

16.4 

16.6 
16.3 
17.8 
17.7 

2S 21 
2.66 16.63 
0.60 • \.37 
3.9 20.3 
1.4 14.1 

0.62 1.40 

* 
* 

LAB 
liMA 

12.8 
12.2 
13.0 
13.0 
12.2 
11.9 
12.0 
11.2 
12.1 
11.7 
12.6 
12.1 
11.5 
13.2 
12.1 
12.4 
12.0 
13.1 
12.0 
12.1 

12.0 
12.7 
12.5 
12.5 

24 
12.29 
0.50 
13.2 
11.2 
0.51 

CORE 
VOIDS 

FILLED 

49.0 
53.6 
59.5 
58.1 
45.4 
53.3 
60.1 
66.9 
60.2 
54.9 
56.0 
56.0 
56.8 
55.1 
65.9 
49.3 

53.6 

54.2 
56.6 
49.9 
S0.2 

21 
55.45 
5.17 
66.9 
45.4 
5.30 

w 
VOIDS 

FILLED 

80.5 
77.8 
75.5 
77.7 
79.5 
85.7 
87.5 
87.5 
82.6 
85.5 
78.6 
74.4 
78.4 
70.6 
80.2 
75.9 
76.7 
71.7 
76.7 
76.1 

79.1 
76.3 
75.3 
75.3 

24 
78.53 
4.42 
87.5 
70.6 
4.52 

***************~******************************************************************************************** 

Glossary of terms in Appendix B. 

Fig 3. A typical computer output containing Ievell, segment 1 data. 
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••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• * 
* DISTRICT: 23 DISTRICT:LAMPASAS HIGHWA't': US 190 • 
* TYPE: D COURSE: SURfACE * 
* PROJECT: C231-1-24 COIITROL: 231-1-24 * 
* ************************************************************************************ * 

D~~SITY INFORMATION 
DESIGN AC UD 

Ge/Gt Gc/Gt Gl/Gt Gl/Gt 
Gc/Gl ext. des. ext. des. 

*************************************************************** 
99.6 99.2 

93.3 92.8 92.9 99.4 99.6 
94.9 93.9 93.8 98.9 98.8 
96.2 95.4 95.2 99.2 99.0 
95.7 95.4 95.4 99.6 99.6 
90.4 90.8 90.6 100.5 100.2 
92.9 93.5 93.1 100.7 100.2 
95.1 95.9 95.9 100.8 100.8 
97.2 97.3 97.2 100.0 99.9 
95.3 95.8 95.6 100.5 100.3 
94.9 94.3 94.2 99.4 99.3 
96.2 95.3 95.7 99.0 99.5 
95.6 95.3 95.7 99.7 100.1 
96.9 95.2 95.3 98.2 98.4 
94.8 94.5 94.5 99.7 99.7 
98.1 97.3 97.4 99.1 99.3 
93.7 93.1 93.4 99.4 99.6 

98.4 98.6 
99.4 99.6 

95.2 94.4 94.7 99.2 99.5 
99.5 99.9 

94.8 94.4 94.6 99.7 99.8 
95.8 94.9 94.9 99.1 99.1 
94.0 93.1 93.2 99.0 99.2 
94.1 93.2 93.3 99.0 99.2 

********************************************************~*** 

COUN'l'= 21 21 21 25 25 
AVG"' 95.01 94.57 94.60 99.49 99.53 
STD= 1.61 1.47 1.51 0.61 0.5~ • 
MAX= 98.1 97.3 97.4 100.8 100.8 
HIN= 90.4 90.6 90.6 98.2 98.4 
STD-1= 1.65 1.51 1.54 0.63 0.56 
*************************************************************** 

Glossary of tenns in Appendix B. 

Fig 4. A typical computer output containing level 2., segment l data. 
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~ ~--······~·-·······················~··················~································ * 
* DISTRICT: 23 DISTRICT:LAMPhSAS HIGliWA'l: US 190 * 
* TYPE: D COURSE: SURFACE * 
* PROJECT: C231-l-24 CONTROL: 231-1-24 * 
* *************************************************************************************** * 

GRADATION INFORMATION 

SIEVE 0.45 DESIGN 
LINE GRAD. 2 3 4 5 6 7 

10 
+1/2 0.0 o.o o.o o.o 0.0 0.0 o.o o.o· o.o 

1/2-3/8 o.o 7.2 5.5 4.9 5.6 6.5 4.4 7.0 7.4 
3/8-#4 26.9 31.3 33.4 35.7 35.0 35.6 33.4 33.2 34.2 
14-1no 23.6 27.3 26.6 26.1 25.5 24.4 27.0 26.4 23.5 

+H 10 50.5 65.8 65.5 66.7 66.1 66.5 64.8 66.6 65.1 
#10·840 25.0 10.6 9.0 7.8 6.9 8.6 8.8 8.8 9.5 
140·#80 7.8 13.7 8.3 11.8 8.7 9.3 7.4 8.7 9.6 

1180-#200 5.5 7.5 12.2 8.9 13.1 11.3 12.4 10.6 10.1 
-11200 11.2 2.4 5.0 4.8 5.2 4.3 6.6 5.3 5.7 

100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Glossary of tenns in Appendix B. 

FigS. Typical computer output containing gradation data ror 7 extractions (levell data). 

····----···~** ....... ****************•························~--··············· 
* DISTRICT: 2l DISTRICT: LAMPASAS HIGHWAY: US 190 * 
• TYPE: 0 COURSE: SURFACE * 
* PROJECT: C231·1-24 CONTROL: 231·1·24 • 
****•****•·········***-~**~••*****************••··············••**-**••••············· 

GRADATICN OO'ORMATIOH EXTRACTED GRADATIONS 

SIEVE 0.45 DES IUK AVG. UT. SIEVES AVG. El'l'. DES. <iliAD DES· .45 LINE .45 LINE St..'M Sl.'M OF 

LINE GRAD. GRADlTIOH FOR \ PASS. \PASS EXT \ Dl ABS. 
lD \ PASS. PASSING AVG, £l'l' REGIONS VALUES 

+1/2 0.0 0.0 o.o 1/2 100.0 100.0 0.0 
1/2-3/8 0.0 7.2 5.7 3/8 94.3 92.8 -1. s 100 5.7 5.7 5.7 
3/8-14 26.9 31.3 33.4 4 60.9 61.5 0.6 73.1 12.2 
14-110 23.6 27.3 26.9 10 34.1 34.2 0.1 49.5 15.4 
+I 10 so.s 65.8 65.9 27.6 27.6 

#10-#40 25.0 10.6 9.2 40 24.9 23.6 -l.l 24.5 -0.4 
#40·180 7.8 13.7 a.o 80 16.9 9.9 -7.0 16.7 -0.2 •0.6 0.6 

1180-1200 5.5 7.5 12.3 200 4.6 2.4 -2.2 11.2 6.6 6.6 6.6 
-lt200 11.2 2.4 4.6 TOTAL: 39.3 .w.s 

100.0 100.0 100.0 Sl.iK : ·11.3 

Glossary of tenns in Appendix B. 

Fig 6. Typical computer output containing Ievell extracted aggregate gradation data. 



CHAPTER 3. SlTMMARY OF THE DATA 

Eighteen districts responded to the request for con
struction data and furnished the data for 72 projects. A to
tal of 92 different mixtures were represented. An inten-

. tiona! change in asphalt content or aggregate gradation 
constituted a new mixrure within a project Although the 
initial request was for projects constructed in June 1987, 
the data which was received consisted of projects from 
August 11 through September 30, 1987. Data were re
ceived for most classes of highways such as Interstate, 
U.S. Highways, and Farm-to-Market Roads. Of the 92 
mixtures, 62 were type D, 9 were type B, 13 were type C, 
1 was type A, and 7 were type G mixrures. The following 
is a summary of the available data by several different 
categories. 

OVERALL SUMMARY 
Some of the parameters which are contained in the 

data base include: relative core density, relative labora
tory density, Hveem stability, voids in mineral aggregates 
for both cores and laboratory-compacted specimens, per
centage of voids filled with asphalt for both cores and 
laboratory-compacted specimens, and asphalt content 
data. All relative densities are calculated based on Rice 
maximum specific gravity and theoretical maximum spe
cific gravity. Theoretical maximum specific gravity is 
calculated based on extracted asphalt content as well as 
design asphalt content 

ASPHALT CONTENT 
Variations in asphalt content data are shown in Table 

3.1. As shown, the average difference between design 
and extracted asphalt content is .04 percent with a stan
dard deviation of 0.14 percent The range of differences 
between the design and extracted asphalt contents is 0.4 
to -0.4 percentage points. This indicates that the asphalt 
contents are well within the present specification limit of 
plus or minus 0.5 percentage points. 

Extracted asphalt content data for each mixture are 
presented in Appendix C, and the average values for each 
project are contained in Appendix H. 

RELATIVE DENSITY 
Relative density data are included in the data base 

for roadway cores as well as the laboratory-compacted 
specimens. Relative core and laboratory densities were 
obtained directly from entries in SDHPT Form 404 (Ap
pendix A) which were provided by the districts. The den
sity entries in Form 404 are expressed in terms of air 
void content or percentage of maximum density; how
ever, there is no indication of which maximum density 
was used to calculate the relative density parameters. It is 
assumed that generally the relative core densities were 
based on Rice maximum specific gravity and that the 
relative densities of laboratory-compacted specimens 
were based on the theoretical maximum specific gravity 
(GJ. This theoretical maximwn specific gravity is calcu
lated using the following equation: 

G _ 100 
te- %Agg %AC 

Gagg + Gac 

where 

Gt = theoretical maximum specific gravity, 
%Agg = percentage of aggregate based on total 

mixrure weight, 
%Ac = percentage of asphalt based on total 

mixture weight, 

Gagg = specific gravity of the aggregate, and 

Gac = specific gravity of the asphalt 

An attempt was made to contact the districts to 
clarify the calculation of relative density; however, be
cause of the number of projects and districts, the effort 
was relatively non-productive. 

Aggregate specific gravity, which is often used by 
the districts, is the effective specific gravity which takes 
into account absorption of asphalt by the aggregate par
ticles. If effective specific gravity is used, then calculated 
Gt is a realistic value and will be close to the maximum 
specific gravity obtained using the Rice method. For the 

TABLE 3.1. OVERALL VARIATION OF ASPHALT 
CONTENT DATA (86 MIXTURES) 

Average 
Std Deviation 
Maximum 
Minimum 

Extracted 
AC Content(%) 

!1.03 
0.67 
7.!1 
3.6 

Design 
AC Content (%) 

!1.07 
0.69 
7.6 
3.7 

9 

Design-Extracted 
AC Content(%) 

0.04 
0.02 
0.10 
0.10 
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purpose of this summary, the relative core density entries 
from Form 404 were designated GJGr where 

Gc = core specific gravity and 
Gr = Rice specific gravity. 

Relative laboratory densities were GVGte where 

Gt = specific gravity of laboratory
compacted specimens and 

Gt = theoretical maximum specific gravity 
based on the effective specific gravity 
of the aggregate. 

Other relative density parameters which were analyzed 
included 

(I) relative core and laboratory densities based on the 
theoretical maximum specific gravity calculated 
from extracted asphalt content, and 

(2) relative core and laboratory density based on the 
theoretical maximum specific gravity calculated 
from the specified design asphalt content 

These theoretical maximum densities are calculated 
using the formula given for Gt, and the aggregate specific 
gravity (Gagg) used is the bulk: specific gravity, which 
does not take into account the asphalt absorption. 

CORE DATA 

GcfG,.: RELATIVE CORE DENSITY BASED ON 
RICE SPECIFIC GRAVITY 

Relative core density data for all projects are summa
rized in Tables 3.2A and 3.2B. Table 3.2A values are ob
tained by using the average values for each project to es
tablish the mean as well as the range for each parameter. 
Table 3.2B values are obtained by using every data point 
from every project (not only the averages) to establish the 
mean and the range of parameters. 

As shown in Table 3.2A, GJGr information (relative 
core density based on Rice maximum specific gravity) 
was available for 58 different mixtures. Values ranged 
from 90.1 percent to 95.8 percent with an average of 93.0 
percent. The standard deviations ranged from 0.17 per
cent to 3.37 percent with an average of 1.23 percent. 

Relative density data have been shown in the past to 
follow a normal distribution (Ref 1). A histogram of the 
GJGr data contained in this data base is shown in Fig 7 
and indicates a normal distribution. Assuming the data 
are normally distributed, the percentage of the densities 
which satisfy current specification limits of 92.0 percent 
to 97.0 percent relative density (3 percent to 8 percent air 

TABLE 3.2A. VARIATION OF CORE DENSITY PARAMETERS BY 
:MIXTURE 

Number of Relative Density Standard Deviation 

Mixtures Range Average Range Average 

Gc/Gr 58 90.1·95.8 93.0 0.17-3.37 1.23 
Gc/Gl 26 92.4-102.3 95.9 0.53-3.15 1.51 
Gc/Gt Ext 18 91.8-97.9 94.3 0.35-3.38 1.41 
Gc/Gt Design 18 92.1-97.8 94.5 0.35-3.17 1.46 
VMA 18 12.7-19.5 16.7 0.33-2.68 1.27 
% Voids Filled 15 49.7-71.8 57.4 2.42-10.76 5.50 

Note: The average value for each mixture was used to establish the range and averages. 

TABLE 3.2B. OVERALL VARIATION OF CORE DENSITY 
PARAMETERS 

Number of Relative Density Standard Deviation 

Mixtures Range Average Range Average 

Gc/Gr 58 86.0-98.0 93.1 0.17-3.37 1.23 
Gc/01 26 87.5-104.0 95.7 0.53-3.15 1.51 
Gc/GtExt 18 86.2-99.2 94.4 0.35-3.38 1.41 
Gc/Gt Design 18 86.9-102.6 94.6 0.35-3.17 1.46 
VMA 18 11.9-23.5 16.6 0.33-2.68 1.27 
% Voids Filled 15 40.1-82.5 48.1 2.42-10.76 5.50 

Note: The minimum and maximum values of all mixtures were used to establish the 
range and averages. 



voids) can be calculated. These percentages are presented 
in Appendix I, and are summarized in Table 3.3A. 
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As shown in Table 3.3A, the percentage of the densi
ties satisfying specification requirements ranged from 
15.1 to 100 percent with an average of 70 percent. These · 
results are also shown for types A, B, C, D, and G mix
tures. For type D mixtures, which are more common than 
other mixture types, 15.1 to 100 percent of the time, den
sity requirements were satisfied with an average of 66.6 
percent. Type B mixtures showed the best results with 
74.2 to 100 percent of the densities meetins the specifica
tion requirements. It must also be mentioned that these 
percentages include several ranges of mat thickness and 
other specific pavement characteristics; therefore, a clear 
distinction could not be made from this analysis alone to 
indicate which mixture types yield better relative densi
ties. 

0 ~....~..----

TABLE 3.3A. PERCENTAGE OF CORE DENSmES 
WITIUN 92.0- 97.0% 

Number of Std Dev 
Mixtures Range Average (%) 

All Mixrures 57 15.1-100 70 26 
Type A Mixtures 
Type B Mixrures 8 74.2-100 90.5 9.8 
Type C Mixtures 11 25.0-92.0 65.5 23.2 
Type D Mixtures 38 15.1-100 66.6 27.5 
Type G Mixrures 1 100 100 

TABLE 3.3B. PERCENTAGE OF CORE DENSITIES 
BELOW92.0% 

Number of Std Dev 
Mixtures Range Average ~%~ 

All Mixrures 57 0-84.9 28 27 
Type A Mixtures 
Type B Mixtures 8 0-21.0 4.8 6.8 
Type C Mixtures 11 7.7-75.0 34.4 23.2 
TypeD Mixtures 38 0-84.9 31.9 28.3 
Type G Mixtures 1 0 0 

TABLE 3.3C. PERCENTAGE OF CORE DENSmES 
ABOVE97.0% 

Number of Std Dev 
Mixtures Range Average (%) 

All Mixtures 57 0-22 2 5 
Type A Mixtures 
Type B Mixtures 8 0-22.1 4.7 7.9 
Type C Mixtures 11 0-0.6 0.05 0.17 
Type D Mixrures 38 0-19.2 1.5 4.1 
Type G Mixtures 1 0 0 

90 91 92 93 94 95 96 97 98 99 100 

Relative Core Density(%) 

Fig 7. Histogram or relative core density data. 

The percentages of relative core densi
ties below 92.0 percent and above 97.0 per
cent are summarized in Tables 3.3B and 3.3C, 
respectively. As shown in Table 3.3B for all 
mixture types, 0 to 84.9 percent of the densi
ties fell below 92.0 percent, with an average 
of 28 percent, whereas on the average only 
2.0 percent of the relative densities were 
above 97.0 percent, with a range of 0 to 22 
percent. Detailed GcfGr data for each project 
and mixture type are contained in Appendix J. 

GcfGl: RELATIVE CORE DENSITY 
BASED ON SPECIFIC GRAVITY OF 
LABORATORY-COMPACTED 
SPECIMENS 

GcfGl data were calculated using the 
data available from Form 404's or the mixture 
design data. To calculate GcfGt. the specific 
gravity of both cores and laboratory com
pacted specimens had to be known. The den
sity data reported in Form 404 are generally 
relative densities. Therefore Gc and G1 had to 
be calculated. These values can be calculated 
from relative core density (GcfGr) and relative 
lab density (Gt/Gr or GtfGtJ• provided Gr or 
Gte are known. For projects where the daily 
values of Gr were reported, these values were 

used directly to calculate Gc and G1. If daily 
Gr was not reported, then aggregate effective 
specific gravities were obtained from mixture 
design information and used in conjunction 
with daily averages of the extracted asphalt 
content to obtain a maximum specific gravity 
(GtJ according to the following formula: 
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where 
Gte = maximum specific gravity of the 

mixture, 
% Agg = percentage of aggregate based on total 

mixture weight. 
% ACavg = a daily average of the extracted asphalt 

content based on total mixture weight, 
Ge = effective specific gravity of aggregate 

mixture, and 
G ac = specific gravity of the asphalL 

Gte was in tum used to calculate Gc and G1 according to 
the following relationships: 

Gc = (GJGr)Gte (used only if daily Gr was 
not reported), and 

G1 = (Gv'Gr)Gte or Gt = (GJ/Gte>Gte. 

These relationships will be accurate only if Gr = G~,e. 
Analyzing Grand Gte from projects which had provided 

both values indicated that Gr's and G~,e's values are very 

similar. Therefore it was decided to use Gr and Gte inter

changeably, since this was the only way to obtain Gc and 

G1. The Gc and G1 calculated in this manner were also 
used to calculate voids in the mineral aggregate (VMA). 

Also included in Table 3.2 are the summaries of the 
Gc!Gt data. As shown in Table 3.2A, the average value of 

Gc!G1 for all projects ranged from 92.4 to 102.3 percent 

with an average of 95.9 percenL Detailed GJG1 data for 
each project and mixture type are summarized in Appen
dix K. 

As it has been stated in literature (Ref 1), GJGt val
ues do not provide a measure of the true relative density 
(air voids), since the laboratory-compacted specimens 
contain air voids and the amount of voids will vary from 
project to project, mixture to mixture, and day to day. 

Gc!G1 E.rtJ RELATIVE CORE DENSITY BASED 
ON THEORETICAL MAXIMUM SPECIFIC 
GRAVITY CALCULATED FROM EXTRACTED 
ASPHALT CONTENT 

GJGI Ext. values based on the average of each 
project are presented in Table 3.2A; in Table 3.2B they 

are presented based on overall data. GJG1 Ext· averages 
range from 91.8 to 97.9 percent with an average of 94.3 
percent. Standard deviations range from 0.35 to 3.38 per
cent with an average of 1.41 percent. Detailed GJGt Ext. 
data for all mixture types are contained in Appendix K. 

Gc!Gt Design: RELATIVE CORE DENSITY 
BASED ON THEORETICAL MAXIMUM 
SPECIFIC GRAVITY CALCULATED FROM 
DESIGN ASPHALT CONTENT 

GJGt Design values based on the average of each 
project are summarized in Table 3.2A; in Table 3.2B, 

based on overall data. GJGt Design averages range from 
92.1 to 97.8 percent with an average of 94.5 percent. 
Standard deviations range from 0.35 to 3.17 percent with 

an average of 1.46 percenL GJGt Design range and aver

age are very close to GJGt Ext. values. However, GJGt 

Ext. data provide a more realistic indication of daily rela

tive densities. Detailed GJGt Design data for all mixture 
types are contained in Appendix K. 

VOIDS IN MINERAL AGGREGATES OF CORES 
The voids in the mineral aggregate (VMA's) for 

cores were calculated for each project using the following 
relationship: 

where 

VMA = 100- ( Gc (% Agg)) I Gagg 

Gc = core specific gravity, 
% Agg = percentage of aggregates in the mixture, 

and 
Gagg = bulk specific gravity of aggregates. 

There are differing opinions regarding the use of 
bulk specific gravity of the aggregate in VMA calcula
tions. Some experts prefer to use effective specific grav
ity of the aggregate because bulk specific gravity does 
not reflect the asphalt which is absorbed in the aggregate. 
The reported VMA's are based on aggregate bulk specific 
gravity of the aggregate due to the preference of the 
Texas SDHPT. 

Core VMA's are summarized in Table 3.2. Table 
3.2A includes VMA summaries based on the average val
ues in each project. These VMA's ranged from 12.7 to 
19.5 percent with an average of 16.7 percent. Standard 
deviations ranged from 0.33 to 2.68 with an average of 
1.27 percenL It must be mentioned that in states which 
have VMA requirements in their specifications, the re
quirements are generally for laboratory-compacted speci
mens, not cores. Core VMA's are presented here to reflect 
actual in-place values. Also important is the influence of 
maximum aggregate size used in the mixture on the 
VMA. VMA specifications generally include a minimum 
required VMA for a given aggregate size. Minimum 
VMA requirements are designed to insure that adequate 
void space is available for asphalt cement. One com
monly used VMA specification is the one which has been 
developed by the Asphalt Institute (Ref 2) and is con
tained in Table 3.4. 



TABLE 3.4. VMA 
SPECIF1CATIONS 

RECOMMENDED BY THE 
ASPHALT INSTITUTE (REF 2) 

Maximum 
Aggregate Size 

No.l6 
No.8 
No.4 

318 in. 
1/2 in. 
3/4 in. 

1 in. 
1 112 in. 

2 in. 
2 112 in. 

Minimum Required 
VMA(%) 

23.5 
21 
18 
16 
1.5 
14 
13 
12 
11.5 
11 

It must be mentioned that the Asphalt Institute re
quirements were developed based on the specimens 
which are compacted using the Marshall Hammer. A 
common compaction technique in Texas employs a gyra
tory shear compactor which does not produce a given 
compactive effort. Rather the procedure is defined in 
terms of resistance to compaction or deformation. 

Because of the importance of the maximum aggre
gate size on VMA, the VMA data are summarized for 
each mixture type and presented in Table 3.5. The values 
in Table 3.5 are based on project averages. Detailed core 
VMA data are included in Appendix L. 
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PERCENTAGE OF VOIDS FILLED (PVF) WITH 
ASPHALT FOR CORES 
The percentages of voids in the mineral aggregates 

which are filled with asphalt is a parameter which is felt 
to influence the durability of asphalt pavements. The PVF 
value is calculated using the following relationship: 

PVF = ( VMA-% Air (100)) I VMA 

where 
% Air = air voids content of the mixture. 

The allowable PVF is generally specified as a range. 
The acceptable range ofinaximum PVF values generally 
is 70 lO 85 percent (Ref 3). Extremely high values of 
PVF indicate that the mixture is susceptible lO flushing 
and rutting. Low values of PVF indicate low asphalt film 
thicknesses, which can result in reduced mixture durabil
ity due lO moisture and oxidation. A summary of the PVF 
values for cores are contained in Table 3.6. 

As shown in Table 3.6, the PVF's obtained from the 
cores are much lower than 70 to 85 percent. These low 
PVF values indicate either high air void contents or low 
asphalt content. Both deficiencies can contribute to lower 
durability. Detailed core PVF values are included in Ap
pendix L. 

LABORATORY DATA 
The preceding discussion was focused on data re

lated to pavement cores which characterize the quality of 
the in-place mixture. However, prior to construction the 

TABLE 3.5. SUMMARY OF CORE VMA'S BY MIXTURE TYPES 

AverageVMA Standard Deviation 
Mixture Number of MaxAgg Range Average Std Dev Range Average 

TyJ!! Mixtures Size (ln.) (%) (%) (%) (%) (%) 

All m.ixrures 18 12.7. 19.5 16.7 1.9 0.33-2.68 1.27 
Type A 0 13/4 
TypeB 0 7/8 
TypeC 6 .5/8 12.7-17.9 16.4 1.9 0.33-1.82 0.9.5 
TypeD 11 318 1.5.0-19.5 17.1 1.6 0.70-2.68 1.49 
TypeG 1 13.0 13.0 0.81 0.81 

TABLE 3.6. SUMMARY OF CORE VMA'S BY MIXTURE TYPES 

Average PYG Standard Deviation 
Mixture Number of MaxAgg Range Average Std Dev Range Average 

Ty:ee Mixtures Size (ln.) (%) (%) (%) (%) (%) 

All mix tu:res 18 49.7-71.8 .57.4 6.1 2.4-10.8 s.s 
Type A 0 13/4 
TypeB 0 718 
TypeC 6 .518 .51.6-62.0 .54.6 4.4 2.8-7.0 4.3 
TypeD 10 318 49.7-71.8 .58.7 6 . .5 2.4-10.8 6.1 
TypeG 1 
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mixture needs to be tested and analyzed in the laboratory 
at the design stage. For this reason, characteristics of the 
laboratory-molded specimens, which are fabricated daily 
in the mixing plant, can provide valuable data which may 
help in establishing mixture design guidelines. 

The data presented in this section include Relative 
Density of Laboratory Molded Specimens based on: 

(I) Maximum Theoretical Specific Gravity based on ef
fective specific gravity of the aggregate and daily 
extracted asphalt contents (Gt,e); 

(2) Maximum Theoretical Specific Gravity based on 
aggregate bulk specific gravity and daily extracted 
asphalt contents (G, Ext); and 

(3) Maximum Theoretical Specific Gravity based on 
aggregate bulk specific gravity and design asphalt 
content (G, Design)· 

Voids in mineral aggregate of laboratory-molded speci
mens and percent voids filled with asphalt are also in· 
cluded. 

The data for laboratory-molded specimens are .sum
marized in Tables 3. 7 A and 3. 7B. Table 3. 7 A contains the 
range and average values based on the average value of 
each project, whereas Table 3.7B includes the overall 
variation, which is obtained by using the extreme mini
mum and maximwn values in each project. 

GIGu: RELATIVE LABORATORY DENSITY 
BASED ON MAXIMUM THEORETICAL 
SPECIFIC GRAVITY 

Table 3.8 contains Gt!Gte values summarized by 
mixture types. Since the mixture_ design procedures are 
established to give a Gv'Gte value of 97.0 percent then all 
Gv'Gte numbers need to be compared to 97.0 percent For 
all mixtures average Gv'Gte was 96.9 percent with aver
age standard deviation 0.90. This indicates that 68 per
cent of the values were within 96.0 to 97.8 percent and 
99 percent of the values were within 94.3 to 99.2 percent. 

TABLE 3.7A. VARIATION OF LAB DENSITY PARAMETERS 

Mixture 
:!l'Ee 

All mixrures 
Type A 
TypeB 
TypeC 
TypeD 
TypeG 

BY MIXTURE 

Number of Relative Density Standard Deviation 
Ml:xtures Range Average Range Average 

Gl/Gte 82 94.4-98.1 96.9 0.13-1.36 0.57 
GliGt Ext 24 95.7-101.5 98.5 0.13-1.66 0.75 
Gl/Gt Design 24 95.6-1023 98.7 0.20-338 0.81 
VMA 24 11.3-15.0 13.0 0.21-130 0.59 
%Voids Filled 21 63.0-85.9 78.7 0.75-8.03 4.83 

TABLE 3.7B. OVERALL VARIATION OF LAB DENSITY 
PARAMETERS 

Number of 
Ml:xtures 

Gl/Gte 82 
Gl/Gt Ext 24 
Gl/G t Design 24 
v~ 24 
%Voids Filled 21 

Relative Density 
Range Average 

93.1-99.7 97.0 
94.2-102.5 98.5 
94.3-110.6 98.6 

9.9-16.2 12.9 
52.7-97.1 67.5 

Standard Deviation 
Range 

0.13-1.36 
0.13-1.66 
0.20-3.38 
0.21-1.30 
0.75-8.03 

Average 

0.57 
0.75 
0.81 
0.59 
4.83 

TABLE 3.8. SUMMARY OF Gy'Gte DATA BY MIXTURE TYPES 

AverageGUGte Standard Deviation 

Number of Max.Agg. Range Average Std Dev Range Average 
Mixtures Size (ln.) (%) (%) (%) (%) (%) 

82 94.4-98.1 96.9 0.9 0.13-1.36 0.57 
1 97.3 97.3 0.91 0.91 
8 95.1-97.3 96.4 0.8 0.23-1.01 .50 

11 96.3-98.1 97.7 0.9 0.13-0.91 0.51 
59 94.4-98.0 96.8 0.9 0.19-1.36 0.58 
3 96.1-98.0 97.3 1.0 0.42-0.82 0.56 



Detailed G1/Gte data for various mixture types are in
cluded in Appendix M. 

GIG1 Ext.: RELATIVE LABORATORY DENSITY 
BASED ON THEORETICAL MAXIMUM 
SPECIFIC GRAVITY CALCULATED FROM 
EXTRACTED ASPHALT CONTENT 

GJIGt Ext. ranges values are presented in Table 3.7A 
for the average of each project, and the overall ranges of 

values are shown in Table 3.7B. Average values of GJIGt 

Ext. ranged from 95.7 to 101.5 percent with an average of 
98.5 percent. Standard deviations ranged from 0.13 to 
1.66 percent with an average of 0.75 percent Since cal
culation of maximum theoretical density is based on the 
bulk specific gravity of aggregates and the absorption of 
asphalt by the aggregate is not taken into consideration, 
some of the relative densities are over 100 percent. 

GJ/Gt Ext. values for all projects are presented in Appen
dix N. 

GIG, Des;g11 : RELATIVE LABORATORY 
DENSITY BASED ON THEORETICAL 
MAXIMUM SPECIFIC GRAVITY CALCULATED 
FOR DESIGN ASPHALT CONTENT 

GJIGt Design ranges of values are presented in Table 
3. 7 A for the average of each project, and the overall 
ranges of values are shown in Table 3.7B. Average values 
ranged from 95.6 to 102.3 percent with an average of 
98.7 percent. Standard deviations ranged from 0.20 to 
3.38 percent with an average of 0.81 percent. Detailed 

values of G1/Gt Design for each project are included in 
Appendix N. 

VMA: VOIDS IN MINERAL AGGREGATES OF 
LABORATORY-COMPACTED SPECIMENS 

As discussed in the preceding section on VMA of 
cores, the VMA of laboratory-compacted specimens is 
generally used as a specification item. These VMA's are 
summarized in Table 3.9. 
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As shown in the Table 3.9, average VMA's ranged 
from 11.3 to 15.0 percent with an average of 13.0 per
cent. As discussed in previous sections, VMA is highly 
dependent on aggregate gradation and maximum aggre
gate size. Therefore VMA ranges for various aggregate 
types are shown in Table 3.9. A comparison between the 
VMA values which are recommended by the Asphalt In
stitute (Table 3.4) and the values shown in Table 3.9 indi-

~ cate that VMA's obtained in Texas are generally lower 
than those recommended by the Asphalt Institute. How
ever, it must be emphasized that VMA's in Table 3.4 are 
based on the Marshall Hammer method of compaction 
and are very general. Detailed laboratory VMA values for 
each project are included in Appendix 0. It should be 
noted that the VMA's in this repon were calculated based 
on plant-produced, lab-compacted specimens and not mix 
designs. VMA values obtained using this procedure are 
generally lower than the VMA's calculated at the mix de
sign stage. 

PVF: PERCENTAGE OF VOIDS FILLED WITH 
ASPHALT FOR LABORATORY-COMPACTED 
SPECIMENS 

PVF data for laboratory compacted specimens are 
contained in Table 3.7 for all data and in Table 3.10 for 
specific aggregate sizes. 

As shown in Table 3.10, PVF values for all mixtures 
range from 63.0 to 85.9 percent with an average of 78.7 
percent. Detailed laboratory PVF data are included in Ap
pendix 0. 

AGGREGATE GRADATION 
Daily extracted aggregate gradations which are re

poned in Form 404 were used to analyze the variations in 
aggregate gradations. These gradations were input in a 
separate Lotus 1,2,3 file (Fig 3). Level 1 and Level 2 gra
dation data are contained in the same file for ease of op
eration. Typical Level I and Level 2 gradation data files 
are shown in Figs 3 and 6 respectively. Level 2 gradation 
data for all projects are contained in Appendix E. Average 

TABLE 3.9. VMA'S OF LABORATORY-COMPACTED SPECIMENS 

Average VMA Standard Deviation 

Mixture Number of Mu:Agg Range Average Std Dev Range Average 
:!He Mixtures Size (ln.) (%) (%) (%) (%) (%) 

All mixtures 24 11.3-15.0 13.0 1.2 0.21-1.3 0.59 
Type A 1 12.0 12.0 0.74 074 
TypeB 
TypeC 6 11.4-13.6 12.2 0.8 0.23-1.28 0.64 
TypeD 13 113-15.0 13.3 1.1 0.21-1.30 0.60 
TypeG 4 11.8-15.0 13.7 1.5 0.35-0.55 0.49 
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daily gradation data for each sieve size were obtained and 
plotted on 0.45-power gradation charts for each project 
and used in analysis. These gradation charts are shown in 
Appendix P. Gradation charts in Appendix P are orga
nized by mixture types (i.e., types A, B, C, D, and G). 

The aggregate gradation has significant effects on 
characteristics of asphalt mixtures. The rutting potential 
or the mixture is one characteristic which is influenced 
by distribution of aggregate sizes. It is generally believed 
that a hump in gradation in the region of the No. 10 to 

No. 40 sieves could contribute to tenderness of the· mix
ture, which may result in subsequent rutting of the pave
ment. Of the 92 mixtures in this data base, 55 showed 
some indications of a hump in the No. 10 sieve to No. 40 
sieve region. Most of these humps were concentrated in 
type D mixtures. Types A, B, and G mixtures did not 
have any humps. Only 2 of the 12 type C mixtures 
showed humps. Of the 63 type D mixtmes, 53 showed a 
hump in the No. 10 sieve to No. 40 sieve region. 

TABLE 3.10. SUMMARY OF PVF DATA FOR LABORATORY-COMPACTED 
SPECIMENS BY :MIXTURE TYPE 

AverageVMA Standard Deviation 

Ml.xture Numberol MaxAgg Range Average Std Dev Range Average 
Type Mixtures Size (ln.) ("') (~) (~) (~) (~) 

AJl mixtures 2 63.0-8S.9 78.7 S.4 0.75-8.03 4.83 
Type A 1 71.S 71.S 6.63 6.63 
TypeB 
TypeC 5 79.8-83.7 81.9 1.6 0.75-6.54 4.39 
TypeD 12 63-85.9 77.3 6.2 2.45-8.03 5.14 
TypeG 3 73.9-84.5 79.6 5.6 3.03-5.05 1.13 
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7E~NOLOGY 

FIGURE 6: 

SIEVE 
0.45 LINE 

DESIGN GRAD. 
AVG. EXT. GRADATION 
SIEVES FOR \ PASS 
AVG. EXT. \PASS 
DES. GRAD. \ PASS 
0.45 LINE \ PASS 
0.45 LINE AVG. EXT. 

:JESCRIPTION 

SIEVE SIZE DESIGNATION FOR FIRST THREE COLUMNS OF DATA 
GRADATION OF A LINE ON 0. 45 PCWF.R GRADATION CHART. TIIIN LINE CORRESPONDS TO 
MAXIMUM AGGREGATE SIZE FOR EACH PROJECT 
DESIGN GRADATION 
AVERAGE OF ALL GRADATIONS FOR A GIVEN SIEVE SIZE 
SIEVE SIZE DESIGNATIONS FOR TilE LAST 5 COLUMNS OF DATA 
AVERAGE VALUE OF GRADATIONS, \ PASSING 
DESIGN GRADATION CONVERTED TO REFLECT \ PASSING EACH SIEVE 
GRADATION OF 0.45 LINE, \ PASSING 
DIFFERENCE BETWEEN GRADATION OF 0.45 LINE AND AVERAGE GRADATION 
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APPENDICES C, D, AND E 
ARE IN VOLUME II OF RESEARCH REPORT 1197-1F 
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APPENDIX F 

Description of Variable Names 
Used in Level 3 Data Base 
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Al 

A2 
1!.3 
A4 
AS 

A6 
A7 
AB 

i\9 
Bl 
B2 

B3 

B4 
BS 
B6 
B7 

B8 
B9 
Cl 
C2 
C3 
C4 
cs 
C6· 
C7 

* THE FO~LOWING ARE JHE ~ESCRIPT!ONS OF THE CODE NAMES BY CATEGORY * 
* USED IN THE "PROJECTS.DBF" DATA BASE FILE DEVELOPED FOR THE TEXAS * 
* STATE DEPARTMENT OF HIGHWAYS AND PUBLIC TRANSPORTATION CONSTRUCTION * 
* DATA. * 
************************************************************************* 

**** (GENERAL INFORMATION) **** 

CODE NAMES DESCRIPTION 

Al_PROJECT PROJECT ID 

(MIXING PLANT INFORMATION) 
CODE NAMES 

A2_PLANT 
A3_PLNTCAP 
A4_SILOCAP 
AS_HUMBINS 

DESCRIPTION 

PLANT TYPE 
PLANT CAPACITY, TPH 
SILO STORAGE CAPACITY, TONS 
HUMBER OF BINS 

(EXISTING PAVEMENT STRUCTURE INFORMATION) 
CODE NAMES 

A6_MATHICK 
A7_UNDRLYR 
AB_PVTCOND 

DESCRIPTION 

MAT THICKNESS I IN. 
UNDERLAYER (EXISTING LAYER BEFORE PAVING) 
EXISTING PAVEMENT CONDITION 

(MIX TEMPERATURE INFORMATION) 
CODE NAMES DESCRIPTION 

!\9_MXDSTMP 
Bl_FSTPTMP 
B2_LSTPTMP 

MIX TEMPERATURE AT DISCHARGE 
MIX TEMPERATURE AT FIRST ROLLER PASS 
MIX TEMPERATURE AT LAST ROLLER PASS 

(HAULING AND ROLLING EQUIPMENT INFORMA'l'ION) 
CODE NAMES DESCRIPTION 

B3_HAULEQP HAULING EQUIPMENT TYPE 

THREE WHEELER: 
B4_THRWLSP THREE WHEELER SPEED 1 MPH 
BS_THRWLill' THREE WHEELER WEIGHT 1 TONS 
B6_RTPTW POSffiON OF THREE WHEELER IN ROLLING TRAIN 
B7_NPS'IW NUMBER OF PASSES OF THREE WHEELER 

VIBRATORY ROLLER: 
BB_VIBSP VIBRATORY ROLLER SPEED, MPH 
B9_VIM VIBRATORY ROLLER WEIGHT, TONS 
Cl_RTPVB POSITION OF VIBRATORY ROLLER IN ROLLING TRAIN 
C2_NPSVB NUMBER OF PASSES OF VIBRATORY ROLLER 
C3_VIBF"WD VIBRATORY ROLLER VIBRATING FORWARD (YES OR NO) 
C4_VIBBAK VIBRATORY ROLLER VIBRATING BACKWlRD (YES OR NO) 
cs_wL AMPLITUDE OF VIBRATION, IN. 
C6_FREQ FREQUENCY OF VIBRATION, CPS 
C7_NUMDRM HUMBER OF DRUMS 

GENERAL INFORMATION CONTINUED ON NEXT PAGE 
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C8 
C9 
Dl 
02 

GENERAL INFORMATION CONTnruED 

PNEUMATIC ROLLER: 
C8_PNMTCSP 
C9_PNMTM 
Dl_RTPPN 
D2Jl'PSPN 

TANDEM ROLLER: 

PNEUMATIC ROLLER SPEED, !'!PH 
PNEUMATIC ROLLER WEIGHT, TONS 
POSITION OF PNEUMATIC ROLLER IN ROLLING TRAIN 
NUMBER OF PASSES OF PNEUMATIC ROLLER 

03 D3_TANDMSP TANDEM ROLLER SPEED, MPH 
TANDEM ROLLER WEIGHT, TONS D4 

OS 
DE 

07 
08 
09 
El 
E2 
E3 
E4 
ES 

D4-TAN'DMWr 
~S_RTPSTM 

!)6_N'PS1'M 

POSITION OF TANDEM ROLLER IN ROLLING TRAIN 
NUMBER OF PASSES OF TANDEM ROLLER 

(I'USCELLANEOUS AC AND ROAD DENSITY TEST INFORMATION) 
CODE NAMES DESCRIPTION 

D7_GRICE RICE SPECIFIC GRAVITY (Y/N) 

D8_l'l:XTYPE PAVING MIITURE TYPE 
D9_MXAGSZE MAXIMUM.AGGREGATE SIZE 
El_ACGRDE AC GRADE 
E2_PRODUCR AC PRODUCER 
E3_DNSim!D ROAD DENSITY TEST !!ETHOD (CORE OR NUCLEAR) 
E4_DENSLOC LOCATION WHERE ROAD DENSm TAKEN 
ES_TESTDT!Y DAY OF ROAD DENSITY TEST 
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EG 
E7 
E8 
E9 
Fl 
F2 

F3 
F4 
F5 
F6 
'f7 

F8 
F9 
·31 
G2 
G3 

G4 
G5 
G6 
G7 
G8 

••• DATA BY CATEGORY *** 
PAGE 3 

(HVEEM STABILITY DATA) 
CODE NAMES DESCRIPTION 

EG_DUSTAC AVERAGE AMOUNT PASSING NO. 200 SIEVE DIVIDED BY AVERAGE EXTERACTED AC 
E7JMICNT NUMBER OF HVEEH STABILITY TESTS 
ES_HV!o'.AVG AVERAGE OF HVEEH STABILITY VALUES, \ 
C:9 _!1\'MS TO STANDARD DEVIATION OF n~EEH STABILITY VALUES, \ 
Fl_HVMMAX MAXIMUM VALUE OBTAINED FOR HVEEM STABILITY, \ 
F2_HVMKIN MINIMUM VALUE OBTAINED FOR HVEEH STABILITY, \ 

(RELATIVE CORE DENSITY DATA, GC/GR) 
CODE NAMES 

GC 
GR 
GL 
GTEX,GTX 
GTDS,GTD 

F3_GCGRN 
F4_GCGRAVG 
F5_GCGRSTD 
FG_GCGRMIN 
F7_GCGRMAX 

DESCRIPTION 

CORE SPECIFIC GRAVITY 
RICE SPECIFIC GRAVITY 
SPECIFIC GRAVITY OF LAB COMPACTED SPECIMEN 
MAXIMUM THEORETICAL SPECIFIC GRAVITY BASED ON EXTERACTED AC CONTENT 
MAXIMUM THEORETICAL SPECIFIC GRAVITY BASED ON DESIGN AC CONTENT 
NO. OF SAMPLES FOR GC/GR 
AVERAGE OF GC/GR DATA 
STANDARp DEVIATION OF GC/GR DATA 
MINIMUM GC/GR 
MAXIMUM GC/GR 

(RATIO OF CORE DENSITY TO LAB DENSITY, GC/GL) 
CODE NAMES DESCRIPTION 

F8_GCGLN NO. OF SAMPLES FOR GC/GL 
F9_GCGLAVG AVERAGE OF GC/GL DATA 
'31_GCGLSTD STANDARD DEVIATION OF GC/GL DATA 
G2_GCGLKIN MINIMUM GC/GL 
GJ_GCGLMAX MAXIMUM GC/GL 

(RATIO OF CORE DENSITY TO EXTERACTED THEORETICAL DENSITY) 
CODE NAMES DESCRIPTION 

G4_GCGTEXH NO. OF SAMPLES FOR GC/GTEX 
G5_GCGTXAV AVERAGE OF GC/GTX DATA 
G6_GCGTXSD STANDARD DEVIATION OF GC/GTX DATA 
G7_GCGTXMN MINIMUM GC/GTX 
G8_GCGTXMX MAXIMUM GC/GTX 
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G9 
Hl 
H2 
H3 
!14 

HS 
H6 
H7 
H8 
H9 

Jl 
J2 
J3 
J4 
JS 

J6 
J7 
J8 
J9 
Kl 

K2 
K3 

;RATI~ JF CORE DENSITY ~ DESIGN ·THEORETICAL DENSITY) 
CODE NAMES DESCRIPTION 

G9_GCGTDSN NO. OF SAMPLES FOR GC/GTDS 
Hl_GCGTDAV AVERAGE OF GC/GTD DATA 
H2_GCGTDSD STANDARD DEVIATION OF GC/GTD DATA 
H3_GCGTDMN MINIMUK GC/GTD 
H4_GCGTDMX MAXIMUM GC/GTD 

{RELATIVE LAB DENSITY DATA, GL/GR) 
CODE NAMES DESCRIPTION 

HS_GLGRN NO. OF SAMPLES FOR GL/GR 
H6_GLGRAVG AVERAGE OF GL/GR DATA 
H7_GLGRSTD ST~ARD DEVIATION OF GL/GR DATA 
H8_GLGRMIN MINIMUM GL/GR 
H9_GLGRMAX MAXIMllM GL/GR 

(RATIO OF LAB DENSITY TO EXTERACTED THEORETICAL DENSITY) 
CODE NAMES DESCRIPTION 

Jl_GLGTXN NO. OF SAMPLES FOR GL/GTX 
J2_GLGTXAV AVERAGE OF GL/GTX DATA 
J3_GLGTXSD STANDARD DEVIATION OF GL/GTX DATA 
J4_GLGTXMN MINIMUK GL/GTX 
JS_GLGTXMX :w<IMUH GL/GTX 

(RATIO OF LAB DENSITY TO DESIGN THEORETICAL DENSITY) 
CODE NAMES DESCRIPTION 

J6_GLGTDN NO. OF SAMPLES FOR GL/GTD 
J7_GLGTDAV AVERAGE OF GL/GTD DATA 
J8_GLGTDSD STANDARD DEVIATION OF GL/GTD DATA 
J9_GLGTDMN MINIMUK GL/GTD 
Kl_GLG'l'OO MAmUM GL/GTD 

{ASPHALT CONTENT DATA) 
CODE NAMES DESCRIPTION 

K2_ACDESH 
K3_ACDES 

NO. OF DIFFERENT DESIGN ASPHALT CONTENTS 
AVERAGE DESIGN AC CONTENT, \ 
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K4 
KS 

. K6 
K7 

KS 
K9 
Ll 
L2 
L3 

L4 
LS 
L6 
L7 
LS 

L9 
~ll 

M2 

M3 
M4 

MS 
116 
M7 
MS 
M9 

( F.XTERACTED AC DATA) PAGE 5 
CODE NAMES 

K4_ACEXT 
K5_EXTACSD 
K6_AVGDXAC 
K7_STDDXAC 

DESCRIPTION 

AVERAGE EXTERACTED AC CONTENT 
STANDARD DEVIATION OF EXTERACTED AC CONr.ENT 
AVERAGE OF DIFFERENCES BETWEEN DESIGN AND EXTERACTED AC CONTENT 
STANDARD DEVIATION OF DIFFERENCES BETWEEN DESIGN AND EXTERACTED AC CONTENT 

(CORE VMA DATA) 
CODE NAMES DESCRIPTION 

VMA VOIDS IN MINERAL AGGREGATE 
KS_VMACON NO. OF CORES USED IN DETERMINING VMA 
K9_VMACRAV AVERAGE VMA OF CORES, \ 
Ll_'IMACRSD STANDARD DEVIATION OF CORE VMA, \ 
L2_'iMACRMN MINIMUM VMA OF CORES I \ 

L3_VMACRMX MAXIMUM VMA OF CORES, \ 

(CORE PVF DATA) 
CODE NAMES DESCRIPTION 

PVF PERCENT VOIDS FILLED 
L4_PVFCOR.N NO. OF CORES USED IN DETERMINING PVF 
LS_PVFCRAV AVERAGE PVF OF CORES, \ 
L6_PVFCRSD STANDARD DEVIATION OF CORE PVF, \ 
L7_PVFCRMN MINIMUM PVF OF CORES, \ 
LS_PVFCRMX MAXIMUM PVF OF CORES, \ 

(i.AB VMA DATA) 
CODE NAMES DESCRIPTION 

L9_VMALABN NO. OF SPECIMENS USED IN DETERMINING LAB VM! 
Ml_VMALBAV AVERAGE LAB VM!, \ 
M2_VMALBSD STANDARD DEVIATION OF LAB VMA, \ 
M:l_VMALBMN MINIMUM LAB VM! I \ 

M4_VMALBMX MAXIMUM LAB VMA I \ 

(LAB PVF DATA) 
CODE NAMES DESCRIPTION 

MS_PVFLABN NO. OF SPECIMEllS USED IN DETERMINING LAB PVF 
M6_PVFLBAV AVERAGE PVF OF LAB COMPACTED SPECIMEllS, \ 
M7_PVFLBSD STANDARD DEVIATION OF LAB PVF, \ 
M8_PVFLBMN MlNIMllM LAB PVF I ' 

M9_PVFLBMX MAXIMUM LAB PVF I \ 
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Hl 
N2 
N3 

N4 
NS 
N6 

N7 
N8 
N9 

Pl 
P2 
P3 

P4 
P5 
P6 

1?7 
P8 
P9 
Ql 
Q2 
Q) 
Q4 
QS 

Q6 
Q7 

( :iRAOAT:DN ;)ATA) PAGE 6 
CODE NAMES DESCRIPTION 

Nl_PJ8AVG 
N2_P38DAV 
t.'3_?J84SAV 

N4_Pl0AVG 
NS_PlODAV 
N6_Pl045AV 

N7_P40AVG 
N8_P40DAV 
N9_P4045AV 

Pl_P80AVG 
P2_P80DAV 
P3_P804SAV 

P4_P200AVG 
P5_P200DAV 
P6_P200451 

AVERAGE OF PERCENTAGES PASSING J/8 INCH SIEVE 
DIFFERENCE BETWEEN DESIGN AND AVERAGE EXTERACTION FOR PERCENT PASSING 3/8 INCH SIEVE 
DIFFERENCE BETWEEN 0.45 LINE AND AVERAGE EMRACTION FOR PERCENT PASSING 3/8 :NCH SIEVE 

AVERAGE OF PERCENTAGES PASSING NO. 10 SIEVE 
DIFFERENCE BETWEEN DESIGN AND AVERAGE EXTERACTION FOR PERCENT PASSING NO. 10 SIEVE 
DIFFERENCE BETWEEN 0.45 LINE AND AVERAGE EXTERACTIOH FOR PERCENT PASSING NO. 10 SIEVE 

AVERAGE OF PERCENTAGES PASSING HO. 40 SIEVE 
DIFFERENCE BETWEEN DESIGN AND AVERAGE EXT&RACTIOH FOR PERCENT PASSING NO. 40 SIEVE 
DIFFERENCE BETWEEN 0.45 LINE AND AVERAGE EmRACTION FOR PERCENT PASSING NO. 40 SIEVE 

AVERAGE OF PERCENTAGES PASSING NO. 80 SIEVE 
DIFFERENCE BETWEEN DESIGN AHD AVERAGE EXTERACTION FOR PERCENT PASSING HO. 80 SIEVE 
DIFFEREMCE BETWEEN 0.45 LINE AHD AVERAGE EXT&RACTIOH POR PERCOO PASSING 110. 80 SIEVE 

AVERAGE OF PERCENTAGES PASSING 110. 200 SIEVE 
DIFFERENCE BETWEEN DESIGN AND AVERAGE EIT'ERACTION FOR PERCENT PlSSIMG NO, 200 SIEVE 
DIFFERENCE BETWEEM 0.45 LINE AND AVERAGE El'lUACTIOI FOR PERCENT PASSING NO. 200 SIEVE 

{AGGREGATE INFORK!TION) 
CODE liMES DESCRIPTION 

P7_CRAGTYP COARSE AGGREGATE TYPE 
P8_00GTYP INTERMEDIATE AGGREGATE TYPE 
P9_SCRGTYP SCREEIINGS TYPE 
Ql FDSD'l"lP FIELD SAHD TYPE 
Q2_PCTCRAG PERCENTAGE OF COARSE AGGREGATE USED IN TKE MIX 
Q3_PCTDIAG PERCENTAGE OF INTERMEDIATE AGGREGATE USED IN THE Mil 
Q4_PCTSCRG PERCEH'l'AGE OF SCREEN'INGS USED IN THE Mil 
Q5_PC'lTOSD PERCENTAGE OF FIELD SAND USED IN THE MIX 

(AMBIENT TEMPERAT'IJ!E INFORKATION) 
CODE H1f!ES DESCRIPTION 

AVERAGE Mlli!MUM AIR TEMPERA'I.'tl'RE 
AVERAGE MAXIMUM AIR TEMPERA'I.'tl'RE 
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APPENDIX G 

Data Included in DBASE III Plus 
Data Base 
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?age No. 2 
-:.;2/22/90 

PROJECT PLANT PLANT SILO # OF MAT UNDER PAVMENT MIX FIRST 
CAPCTY CAP. BINS THCK LAYER CONDITION DISCH PASS 

TEMP TEMP 

-- ------ ----

D16NSH44 DRUM 250 60 4 1. 44 AC (OLD) RUTTED 335 230 
D16RFM26 DRUM 400 90 4 1.25 AC(OLD) RUTTED 0 0 
D16RUS77B1 DRUM 400 90 4 3.11 AC,FL BASE 0 0 
D16RUS77B2 DRUM 400 90 4 3.03 AC,FL BASE 0 0 
D16RUS77L DRUM 400 90 4 1. 2 5 AC (OLD) RUTTED 0 0 
D16RUS77S DRUM 400 90 4 1.64 AC(RECENT) 0 0 
Dl6SPU18B DRUM 400 90 4 3.14 AC 1 FL BASE 0 0 
D16SPU18S DRUM 400 90 4 1.60 AC(RECENT) 0 0 
D17BFM28 DRUM 200 0 0 1. 69 AC I FL BASE RUT,SMTH 1 PCH 295 290 
D17BSH21 DRUM 325 600 0 1. 50 AC, FL BASE RUT,PATCH 0 0 
Dl7BUS21 BATCH 300 600 0 3.02 AC(RECENT) SMOOTH 310 305 
D17BSH36TB DRUM 300 200 4 2.49 AC 1 FL BASE SMOOTH 300 275 
D17BSH36TD DRUM 300 200 4 1.53 AC(RECENT) SMOOTH 300 275 
D17GS105 DRUM 350 200 4 1. 23 AC( OLD) I PCC RUT 1 P 1 SM 1 WP 1 300 275 
D17GSH6 DRUM 450 40 4 1.53 AC(OLD) 325 310 
D17GSH6B DRUM 450 40 4 1.51 AC(OLD) 325 310 
D17GSH6C DRUM 450 40 4 1. 25 AC( OLD) 325 310 
D17WUS29D DRUM 450 400 4 1. 6 7 AC ( OLD) RUT,SMTH,WRP 315 305 
D17WUS29B1 BATCH 450 200 4 2.97 AC 1 FL BS 1 SC SMOOTH 300 275 
D17WUS29B2 BATCH 450 200 4 3.25 AC,FL BS,SC SMOOTH 300 275 
D17WUS29B3 BATCH 450 200 4 3.19 AC 1 FL BS 1 SC SMOOTH 300 275 
D17WUS29B4 BATCH 450 200 4 2.50 AC,FL BS 1 SC SMOOTH 300 275 
D17WU29COM DRUM 450 40 4 1. 25 AC( OLD) I PCC ALL 1 NO FLUSH 325 275 
Dl7BSORCOM DRUM 450 40 4 1. 45 AC( OLD) I PCC ALL 1 NO FLUSH 325 275 
D17B21COM DRUM 450 40 4 1. 53 AC (OLD) I PCC ALL 1 NO FLUSH 325 275 
D17R79COM DRUM 450 40 4 1. 4 9 AC ( OLD) , PCC ALL,NO FLUSH 325 275 
D17MS21COM DRUM 450 40 4 1. 38 AC (OLD) I PCC ALL 1 NO FLUSH 325 275 
D18DIH63 DRUM 225 65 4 1.70 AC(OLD),PCC SMOOTH 1 WRP 0 0 
D18NFM16 DRUM 250 80 4 3.00 SUBGRADE JOINT(OPEN) 260 210 
D19CUS59 DRUM 400 100 4 2 . 68 FLEX BASE RUT I JT I CRACK 315 300 
D19MUS59 DRUM 250 100 4 2.51 LFA SUBG. NEW 290 270 
D19PUS59 DRUM 250 75 4 2.97 LFA SUBG. NEW 275 225 
D20TUS69 DRUM 0 0 4 1.74 AC 1 PCC 1 FL BS RUT 1 WARP,FLS 300 265 
D21CFM14 DRUM 240 100 4 1. 75 PCC WARP,PATCH 300 255 
D21HUS83 DRUM 200 35 4 1. 75 AC,FL BASE PATCHED 300 270 
D21SFM75 DRUM 300 75 4 1.50 FLEX BASE SMOOTH 280 270 
D23BFM45 DRUM 400 120 4 1.33 AC(OLD) ,PCC PATCH 1 FAB,SL 325 290 
D23BUS67 DRUM 400 120 4 1.50 AC(OLD) 1 PCC PATCH,FAB,SL 325 290 
D23EIH20A BATCH 250 0 0 1. 2 5 AC (OLD) PLANED 325 310 
D23EIH20B BATCH 250 0 0 1. 2 5 AC ( OLD) PLANED 325 310 
D23LU190 BATCH 137 0 4 1.45 AC,FL BASE WARP,SMOOTH 335 320 
D23MUS87 DRUM 0 0 0 4.43 PCC,ASB SMOOTH 320 290 
D24CUS62 DRUM 500 70 3 1. 50 AC( OLD) WARP 1 PATCH 295 265 
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?"lye No. l 
02/22/90 

?ROJECT PLANT PLANT SILO # OF MAT UNDER PAYMENT MIX FI.RST 
CAPCTY CAP. BINS THCK LAYER CONDITION DISCH PASS 

TEMP TEMP 

------ ----
DlFNUS82 DRUM 700 70 4 1. 9 5 AC (OLD) WARP,PATCH 300 265 
DlHUSH50 DRUM 250 80 4 1. 50 FLEX BASE SMOOTH 285 260 
DlLMSH19 DRUM 700 70 4 1. 40 AC( OLD), ASB SMOOTH 340 280 
DlLMUS82 BATCH 150 0 3 1. 54 AC( OLD) 300 275 
D2TFM188 DRUM 500 600 6 2.04 AC(OLD) RUTTED 325 320 
D2TFM188B DRUM 500 600 6 2.25 AC(OLD) RUTTED 325 320 
D2TFM188C DRUM 500 600 6 2 • 2 5 AC( OLD) RUTTED 32S 320 
D2TI20G2 DRUM soo 200 0 2.06 AC,PCC RUT,SMOOTH 32S 300 
D3CUS287 DRUM 800 70 4 1. 25 AC,PCC 315 30S 
D3WUS82 DRUM 400 so 4 1. 97 AC, FL BASE RUT,PATCH 27S 270 
D4CUS60S BATCH lSO 0 3 1.34 AC(OLD) RUT,FLUSH 29S 225 
D4CUS60L BATCH 150 0 3 l.SO AC(OLD) RUT,FLUSH 29S 225 
D5GA.FM65 DRUM 150 22 4 1.40 AC(O&N),PTRM RUT,WARP 32S 29S 
D5HOL044 DRUM 300 85 4 1. 50 ASB SMOOTH 335 320 
D5LSP326 DRUM 170 100 4 1. 7S ASB SMOOTH 300 290 
DSLUUS84D DRUM 700 50 4 1.62 AC,SURF TRT RUT,WARP 320 280 
D5LUUS84C DRUM 700 so 4 1.93 AC,SURF TRT RUT,WARP 320 280 
D5LUUS84L1 DRUM 700 50 4 1.62 AC,SURF TRT RUT,WARP 320 280 
D5LUUS84L2 DRUM 700 so 4 2.25 AC,SURF TRT RUT,WARP 320 280 
DSGAUS84 DRUM 300 85 4 1. 73 PCC BRG,ASB SMOOTH 310 292 
D7TGS12 BATCH 150 0 4 1.19 AC(OLD) RUT,SM,WP,P, 310 290 
D7TGU67 BATCH 150 0 0 1.S9 FLEX BASE SMOOTH( SEMI) 310 295 
D8NI20S DRUM 500 90 4 1. 2S AC(OLD&NEW) RUT,PATCH 290 270 
D8NI20L DRUM 500 90 4 1. 2S AC(OLD) RUT,FLSH,PAC 290 275 
D8TI20 DRUM soo 90 4 1.50 AC(OLD&NEW) RUT,PATCH 290 270 
D8TYUS83 BATCH 800 0 5 2.25 AC(OLD) WARP,FLUSH 320 300 
D10ANU28 BATCH 90 100 3 1.49 AC(OLD),SEAL RUT,PACH,FLS 325 288 
D12GFM17 DRUM 250 80 4 1. 63 PCC SMOOTH 320 225 
Dl2GFM17B DRUM 250 80 4 1. 36 PCC SMOOTH 320 225 
D12MFM13 DRUM 400 150 5 1. 62 ASB SMOOTH 300 270 
Dl2MIH45 DRUM 350 90 4 1.60 AC(RECENT) SMOOTH 300 285 
D13FAU77 DRUM 400 90 4 1.55 AC(RECENT) SMOOTH 295 280 
Dl3FAU77B DRUM 400 90 4 1.60 AC(RECENT) SMOOTH 29S 280 
D13FAU77C DRUM 400 90 4 1. 6S AC(RECENT) SMOOTH 29S 280 
Dl3FAU77D DRUM 400 90 4 1. 25 AC(RECENT) SMOOTH 295 280 
D13GOSH8 DRUM 240 400 4 1. 28 AC(RECENT) SMOOTH 300 240 
D13GOU87 DRUM 240 400 4 1. 26 AC( RECENT) SMOOTH 300 240 
D13JAS11 BATCH 90 0 4 1.19 AC(RECENT) SMOOTH 32S 230 
D13LAS95 DRUM 400 90 4 1.78 AC{OLD),PCC WARP,PATCH,J 295 280 
D14BSH21 DRUM 300 210 5 1. 7 1 AC (OLD) RUT, MED FLSH 305 251 
D14BSH21B DRUM 300 210 5 2.03 AC(OLD) RUT,MED FLSH 305 251 
Dl4BSH71 BATCH 320 180 7 1.81 FLEX BASE SMOOTH 300 260 
D14BUS28 DRUM 250 70 5 1. 62 SL CT( OLD) FLUSHD HEAVY 315 255 
D14LUS29 DRUM 385 175 6 1.67 AC(OLD) SMOOTH, CRAKD 305 281 
D14TIH35 DRUM 387 525 6 2. 51 FLEX BASE 295 233 
Dl4TIH35ML DRUM 250 70 5 2.18 AC(OLD),GR5 SMOOTH 280 264 
D14TIH35FR BATCH 320 180 5 1. 63 AC( OLD) SMOOTH, CRACK 285 243 
D16JUS28 DRUM 350 75 4 1.58 AC{RECENT) SMOOTH 300 300 
D16JUS28B DRUM 350 75 4 1. 63 AC(RECENT) SMOOTH 300 300 
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;,~ge ~0. 

:)2.'22/30 

PROJECT LST HAUL THR THRE RL.TR NO. VIB VIB. RL. TR NO. VIB VIB AMPL 
PAS EQUIPMENT WHL WHEL POS PASS ROL ROL. POS. PASS ROL ROL TUDE 
TII'P SPD WGHT TW TW SPD WT. VB VB FWD BACK 

----------- --------

D1FNUS82 195 BOB& SEMI 0.0 0.0 0 0 2.5 15.0 1 2 T T HIGH 
D1HUSH50 180 BOBTAIL 0.0 0.0 0 0 3.0 0.0 1 3 T T LOW 
D1Lf.ISH19 200 SEMI&PRE 0.0 0.0 0 0 3.0 0.0 1 3 T T LOW 
D1LMUS82 180 BOBTAIL 4.0 0.0 1 2 0.0 0.0 0 0 F F 
D2TFM188 290 BOBTAIL 0.0 0.0 0 0 3.0 11.0 1 2 T T .016 
D2TFM188B 290 BOBTAIL 0.0 0.0 0 0 3.0 11.0 1 2 T T .016 
D2TFM188C 290 BOBTAIL 0.0 0.0 0 0 3.0 11.0 1 2 T T .016 
D2TI20G2 188 BOBTAIL 2.0 14.0 1 3 2.0 8.5 2 1 T T VAR 
D3CUS287 290 BOB& SEMI 0.0 0.0 0 0 5.0 11.1 1 1 T F .036 
D3WUS82 225 BOBTAIL 0.0 0.0 0 0 3.0 10.0 1 2 T T .025 
D4CUS60S 181 BOBTAIL 0.0 0.0 0 0 3.0 8.0 1 4 T F .016 
D4CUS60L 181 BOBTAIL 0.0 0.0 0 0 3.0 8.0 1 4 T F .016 
D5GAFM65 135 BOBTAIL 0.0 0.0 0 0 7.0 12.0 1 6 T T .016 
D5HOL044 160 BOBTAIL 2.5 13.0 1 2 2.5 15.0 2 2 F F 
D5LSP326 175 BOBTAIL 4.0 13.4 1 0 0.0 0.0 0 0 T T 
D5LUUS84D 180 SEMI TR 0.0 0.0 0 0 2.5 15.7 1 16 T F .016 
D5LUUS84C 180 SEMI TR 0.0 0.0 0 0 2.5 15.7 1 16 T F .016 
D5LUUS84L1 180 SEMI TR 0.0 0.0 0 0 2.5 15.7 1 16 T F .016 
D5LUUS84L2 180 SEMI TR o.o 0.0 0 0 2.5 15.7 1 16 F F .016 
D5GAUS84 170 BOBTAIL 2.5 10.0 1 13 2.5 10.0 2 3 F F 
D7TGS12 180 BOBTAIL 0.0 0.0 0 0 5.5 11.0 1 2 T T .019 
D7TGU67 180 BOBTAIL 0.0 0.0 0 0 6.5 13.5 1 2 T T .029 
D8NI20S 250 BOBTAIL 0.0 15.0 1 3 o.o 0.0 0 0 F F 
D8NI20L 230 SEMI TR 3.0 15.0 1 1 0.0 0.0 0 0 F F 
D8TI20 250 BOBTAIL 3.0 15.0 1 3 0.0 0.0 0 0 F F 
D8TYUS83 0 BOBTAIL 3.0 0.0 1 9 0.0 0.0 0 0 F F 
D10ANU28 190 BOBTAIL 3.0 10.0 1 2 0.0 0.0 0 0 F F 
D12GFM17 180 BOBTAIL 0.0 0.0 0 0 0.0 9.0 1 4 T F . 013 
D12GFM17B 180 BOBTAIL 0.0 0.0 0 0 0.0 9.0 1 4 T F .013 
D12MFM13 200 SEMI TR 0.0 0.0 0 0 4.0 25.0 1 4 T F LOW 
D12MIH45 0 SEMI TR 0.0 0.0 0 0 3.0 12.0 1 2 T T 
D13FAU77 185 SEMI TR 0.0 0.0 0 0 2.4 10.0 1 4 T T .040 
D13FAU77B 185 SEMI TR 0.0 0.0 0 0 2.4 10.0 1 4 T T .040 
D13FAU77C 185 SEMI TR 0.0 0.0 0 0 2.4 10.0 1 4 T T .040 
Dl3FAU77D 185 SEMI TR 0.0 0.0 0 0 2.4 10.0 1 4 T T .040 
D13GOSH8 200 SEMI TR 0.0 0.0 0 0 3.5 10.0 1 3 T T .029 
D13GOU87 200 BOBTAIL 3.5 13.8 1 3 3.0 9.3 2 1 T F .047 
Dl3JAS11 190 BOBTAIL 3.0 10.8 1 2 0.0 0.0 0 0 F F 
D13LAS95 185 SEMI TR 0.0 0.0 0 0 2.4 10.0 1 4 T T .040 
D14BSH21 180 BELLY DUMP 8.0 12.0 3 2 6.0 13.0 1 2 T F LOW 
D14BSH21B 180 BELLY DUMP 8.0 12.0 3 2 6.0 13 .o 1 2 T F LOW 
D14BSH71 230 BELLY DUMP 0.0 0.0 0 0 2.7 10.0 1 2 T F .028 
D14BUS28 230 BELLY DUMP 0.0 0.0 0 0 3.0 10.0 1 3 T F .031 
D14LUS29 183 SEMI TR 0.0 0.0 0 0 2.0 9.0 1 2 T F .042 
D14TIH35 180 0.0 0.0 0 0 2.0 10.0 1 2 F F 
D14TIH35ML 245 BELLY DUMP 0.0 0.0 0 0 2.5 10.0 1 1 T F .019 
D14TIH35FR 195 BOBTAIL 0.0 0.0 0 0 2.5 10.0 1 1 T F L&M 
D16JUS28 150 BOBTAIL 4.0 12.7 1 3 0.0 0.0 0 0 F F 
D16JUS28B 150 BOBTAIL 4.0 12.7 1 3 0.0 0.0 0 0 F F 
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?age No. 2 
82/22/90 

PROJECT LST HAUL THR THRE RL.TR NO. VIB VIB. RL.TR NO. VIB VIB . Al'-!PL 
PAS EQUIPMENT WHL WHEL POS PASS ROL ROL. POS. PASS ROL ROL TUDE 
TMP SPD WGHT TW TW SPD WT. VB VB FWD BACK 

--- -- -- -- -- -- -- -- --

Dl6NSH44 175 BELLY DUMP 6.0 11.7 1 5 0.0 0.0 0 0 F F 
D16RFM26 0 BOBTAIL 0.0 14.0 1 2 2.5 10.0 2 1 T T HIGH 
D16RUS77B1 0 BOBTAIL 0.0 14.0 1 2 2.5 10.0 2 1 T T HIGH 
D16RUS77B2 0 BOBTAIL o.o 14.0 1 2 2.5 10.0 2 1 T T HIGH 
D16RUS77L 0 SEMI TR 0.0 14.0 1 2 2.5 10.0 2 1 T F 
D16RUS77S 0 BOB& SEMI 0.0 14.0 1 2 2.5 10.0 2 1 T F HIGH 
D16SPU18B 0 BOBTAIL 0.0 0.0 1 2 2.5 0.0 2 1 T T HIGH 
D16SPU18S 0 BOB&SEM&TM 0.0 0.0 1 2 2.5 0.0 2 1 T T HIGH 
D17BFM28 270 BOB&BTT 3.0 20.0 0 0 2.0 15.0 0 0 T F 
D17BSH21 0 BOB& SEMI 0.0 0.0 1 0 0.0 0.0 3 0 T F 
D17BUS21 260 BOB& SEMI 2.0 9.0 1 2 2.0 11.0 3 2 F F 
D17BSH36TB 225 BOB& SEMI 4.0 13.5 1 3 4.0 0.0 3 3 F F 
D17BSH36TD 225 BOB& SEMI 4.0 12.0 1 3 4.0 0.0 3 3 F F 
D17GS105 225 SEMI TR 0.0 0.0 0 0 4.0 0.0 1 4 T F .060 
D17GSH6 275 BOB&SEM&BT 0.0 0.0 0 0 4.0 8.5 1 2 T F .060 
D17GSH6B 275 BOB&SEM&BT 0.0 0.0 0 0 4.0 8.5 1 2 T F .060 
D17GSH6C 275 BOB&SEM&BT 0.0 0.0 0 0 4.0 8.5 1 2 T F .060 
D17WUS29D 275 BOBTAIL 4.0 12.0 1 4 0.0 0.0 0 0 F F 
D17WUS29B1 225 BOBTAIL 4.0 12.0 1 3 0.0 0.0 0 0 F F 
D17WUS29B2 225 BOBTAIL 4.0 12.0 1 3 0.0 0.0 0 0 F F 
D17WUS29B3 225 BOBTAIL 4.0 12.0 1 3 0.0 0.0 0 0 F F 
D17WUS29B4 225 BOBTAIL 4.0 12.0 1 3 0.0 0.0 0 0 F F 
D17WU29COM 225 BOB&SEM&BT 0.0 0.0 0 0 4.0 0.0 1 2 T F .060 
D17BSORCOM 225 BOB&SEM&BT 0.0 0.0 0 0 4.0 0.0 1 2 T F .060 
D17B21COM 225 BOB&SEM&BT 0.0 0.0 0 0 4.0 0.0 1 2 T F .060 
D17R79COM 225 BOB&SEM&BT 0.0 0.0 0 0 4.0 0.0 1 2 T F .060 
D17MS21COM 225 BOB&SEM&BT 0.0 0.0 0 0 4.0 0.0 1 2 T F .060 
D18DIH63 0 BOB&SEM 0.0 0.0 0 0 3.0 9.1 1 1 T T 
D18NFMl6 200 BOBTAIL 0.0 0.0 0 0 3.3 12.0 2 5 F T .023 
D19CUS59 265 BOBTAIL o.o 0.0 0 0 6.4 10.9 1 3 F F 
D19MUS59 240 BOBTAIL 0.0 0.0 0 0 6.7 10.0 1 2 T T .023 
D19PUS59 200 BOBTAIL 0.0 0.0 0 0 3.0 12.8 1 2 T T 
D20TUS69 245 BOB& SEMI 0.0 0.0 0 0 o.o 0.0 1 4 T F .060 
D21CFM14 180 SEMI TR 3.0 12.0 1 5 0.0 o.o 0 0 F F 
D21HUS83 185 SEMI TR 3.0 12.0 1 4 0.0 0.0 0 0 F F 
D21SFM75 200 SEMI TR 3.0 12.0 1 5 0.0 0.0 0 0 F F 
D23BFM45 170 BOBTAIL 0.0 12.0 1 4 0.0 12.0 3 6 F F 
D23BUS67 170 BOBTAIL 0.0 0.0 0 0 o.o 16.0 1 10 F F 
D23EIH20A 200 BOBTAIL 7.5 0.0 1 4 5.0 0.0 3 2 F F 
D23EIH20B 200 BOBTAIL 7.5 0.0 1 4 5.0 0.0 3 2 F F 
D23LU190 237 BOBTAIL 0.0 0.0 0 0 1.5 10.6 1 5 T T .022 
D23MUS87 220 BOB&SEMI 0.0 0.0 0 0 0.0 0.0 0 0 F F 
D24CUS62 258 PRE LOADER 0 . 0 0.0 0 0 3.0 11.3 1 4 T T .033 
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?3.ge No. 2 
02/22/90 

PROJECT FREQ NO. PNM PNM RL.TR NO. TDM TDM RLTR NO. RCE AC MAX AC 
UNCY DRM SPD WT. POS PAS SPD WT. POS PAS SP. MIX AGG GRADE 

PNM PNM TDM TDM GR. TYP SZE 

------------------------

D16NSH44 0 8.0 10.5 3 5 3.5 8.5 2 5 T D 0.375 AC-20 
D16RFM26 28 1 0.0 12.5 3 3 o.o 0.0 0 0 T D o. 375 
D16RUS77B1 28 1 0.0 12.5 3 5 0.0 0.0 0 0 T B 0.875 AC-20 
D16RUS77B2 28 1 0.0 12.5 3 5 0.0 0.0 0 0 T B 0.875 AC-20 
D16RUS77L 0 0.0 12.5 3 3 0.0 0.0 0 0 T D 0.375 AC-20 
D16RUS77S 28 1 0.0 12.5 3 3 0.0 0.0 0 0 T D 0.375 AC-20 
D16SPU18B 28 2 0.0 0.0 3 5 0.0 0.0 0 0 T B 0.875 AC-20 
D16SPU18S 28 2 0.0 0.0 3 3 0.0 0.0 0 0 T D 0.375 AC-20 
D17BFM28 0 5.0 5.0 0 0 2.0 15.0 0 0 T D 0.375 AC-20 
D17BSH21 0 o.o 0.0 2 2 0.0 0.0 0 0 T D 0.375 AC-20 
D17BUS21 0 2.0 9.0 2 4 0.0 o.o 0 0 T B 0.875 AC-20 
D17BSH36TB 0 4.0 25.0 2 4 0.0 o.o 0 0 T B 0.875 AC-20 
D17BSH36TD 0 4.0 25.0 2 4 0.0 0.0 0 0 T D 0.375 AC-20 
D17GS105 22 1 4.0 13.5 2 4 0.0 0.0 0 0 T D 0.375 AC-20 
D17GSH6 23 1 4.0 9.0 2 3 0.0 0.0 0 0 T D 0.375 AC-20 
D17GSH6B 23 1 4.0 9.0 2 3 0.0 0.0 0 0 T D 0.375 AC-20 
D17GSH6C 23 1 4.0 9.0 2 3 0.0 0.0 0 0 T D 0.375 AC-20 
D17WUS29D 0 4.0 25.0 2 4 4.0 8.0 3 3 T D 0.375 AC-20 
D17WUS29B1 0 4.0 25.0 2 4 4.0 10.0 3 3 T B 0.875 AC-20 
D17WUS29B2 0 4.0 25.0 2 4 4.0 10.0 3 3 T B 0.875 AC-20 
D17WUS29B3 0 4.0 2'5. 0 2 4 4.0 10.0 3 3 T B 0.875 AC-20 
D17WUS29B4 0 4.0 25.0 2 4 4.0 10.0 3 3 T B 0.875 AC-20 
D17WU29COM 22 1 4.0 25.0 2 4 0.0 0.0 0 0 T D 0.375 AC-20 
D17BSORCOM 22 1 4.0 25.0 2 4 0.0 0.0 0 0 T D 0.375 AC-20 
D17B21COM 22 1 4.0 25.0 2 4 0.0 0.0 0 0 T D 0.375 AC-20 
D17R79COM 22 1 4.0 25.0 2 4 0.0 0.0 0 0 T D 0.375 AC-20 
D17MS21COM 22 1 4.0 25.0 2 4 0.0 0.0 0 0 T D 0.375 AC-20 
D18DIH63 0 2 9.9 24.9 3 0 3.0 9.1 2 2 F c 0.625 AC-10 
D18NFM16 35 2 4.0 0.0 3 0 3.0 0.0 1 1 F G 0.875 AC-20 
D19CUS59 0 2 6.0 30.0 2 12 0.0 0.0 0 0 T D 0.375 AC-20 
D19MUS59 36 1 6.0 30.0 3 5 6.7 10.0 2 2 T D 0.625 AC-20 
D19PUS59 30 2 6.0 7.8 3 3 3.0 12.8 2 1 F c 0.625 AC-20 
D20TUS69 40 2 0.0 0.0 2 2 0.0 o.o 0 0 T G 0.375 AC-20 
D21CFM14 0 5.0 25.0 3 3 3.0 12.0 2 5 T D 0.375 AC-20 
D21HUS83 0 5.0 25.0 3 8 3.0 10.0 2 4 T D 0.375 AC-20 
D21SFM75 0 3.0 25.0 3 3 3.0 12.0 2 3 T D 0.375 AC-20 
D23BFM45 0 0.0 25.0 2 6 0.0 12.0 0 0 T D 0.375 
D23BUS67 0 0.0 25.0 2 8 0.0 0.0 0 0 T D 0.375 
D23EIH20A 0 5.0 0.0 2 6 0.0 0.0 0 0 T D 0.375 
D23EIH20B 0 5.0 0.0 2 6 0.0 0.0 0 0 T D 0.375 
D23LU190 37 2 1.5 9.5 2 3 0.0 0.0 0 0 T D 0.375 AC-20 
D23MUS87 0 0.0 10.0 2 6 0.0 10.0 1 2 T GR4 0.375 
D24CUS62 40 2 3.0 21.4 2 3 0.0 0.0 0 0 T D 0.375 AC-20 
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t>RO.TECT FREQ NO. PNM PNM RL.TR NO. TDM TDM RLTR NO. RCE AC MAX AC 
UNCY ORM SPO WT. POS PAS SPO WT. POS PAS SP. MIX AGG GRADE 

PNM PNM TOM TOM GR. TYP SZE 

-------- --------------

01FNUS82 40 2 3.0 6.0 2 2 3.0 12.0 3 1 T 0 0.375 AC-20 
OiHUSH50 40 2 3.0 0.0 2 4 3.0 0.0 3 2 T 0 0.375 
01LMSH19 44 2 4.0 0.0 2 6 3.0 0.0 3 6 T c 0.625 AC-20 
01LMUS82 0 3.0 0.0 2 2 2.0 0.0 3 4 T 0 0.375 AC-20 
02TFM188 42 2 3.0 14.0 2 2 6.0 9.0 3 1 T GR2 0.375 AC-10 
02TFM188B 42 2 3.0 14.0 2 2 6.0 9.0 3 1 T . GR2 0.375 AC-10 
D2TFM188C 42 2 3.0 14.0 2 2 6.0 9.0 3 1 T GR2 0.375 AC-10 
02TI20G2 42 2 2.0 4.9 3 3 2.0 8.5 4 2 T GR2 0.375 AC-20 
03CUS287 42 2 5.0 15.9 2 2 8.0 12.8 3 3 F 0 0.375 
03WUS82 31 2 3.0 13.3 2 4 3.0 15.7 3 4 F 0 0.375 
04CUS60S 35 2 5.0 12.5 2 4 3.0 12.0 3 2 F 0 0.375 AC-20 
04CUS60L 35 2 5.0 12.5 2 4 3.0 12.0 3 2 F 0 0.375 AC-20 
05GAFM65 0 1 7.0 18.0 2 10 7.0 12.0 3 6 F 0 0.375 AC-5 
D5HOL044 0 7.5 25.0 3 20 2.5 9.0 4 1 T 0 0.375 AC-10 
05LSP326 0 6.0 21.0 3 9 4.0 10.8 2 1 T 0 0.375 AC-10 
05LUUS840 42 2 2.5 25.0 2 18 0.0 0.0 0 0 T 0 0.375 AC-10 
05LUUS84C 42 2 2.5 25.0 2 18 0.0 0.0 0 0 T c 0.625 AC-10 
05LUUS84L1 42 2 2.5 25.0 2 18 0.0 0.0 0· 0 T 0 0.375 AC-10 
05LUUS84L2 42 2 2.5 25.0 2 18 0.0 0.0 0 0 T 0 0.375 AC-10 
05GAUS84 0 2.5 25.0 3 21 1.0 2.0 4 2 T 0 0.375 AC-10 
07TGS12 45 2 2.0 25.0 3 4 0.0 10.0 2 1 F 0 0.375 
07TGU67 37 2 2.0 25.0 2 4 0.0 0.0 3 1 F 0 0.375 
08NI20S 0 0.0 25.0 2 5 0.0 10.0 3 3 T 0 0.375 AC-20 
08NI20L 0 3.0 25.0 2 2 3.0 10.0 3 1 T 0 0.375 AC-20 
08TI20 0 3.0 25.0 2 5 3.0 10.0 3 3 T 0 0.375 AC-20 
08TYUS83 0 3.0 25.0 2 11 3.0 0.0 3 7 F 0 0.375 
010ANU28 0 3.0 12.0 2 2 3.0 6.0 3 2 F 0 0.375 AC-20 
012GFM17 35 1 0.0 25.0 2 4 0.0 9.0 3 4 F 0 0.375 AC-10 
012GFM17B 35 1 0.0 25.0 2 4 0.0 9.0 3 4 F 0 0.375 AC-10 
012MFM13 31 2 8.0 25.0 2 0 4.0 25.0 3 0 F 0 0.375 AC-20 
012MIH45 0 2 5.0 25.0 2 10 3.0 12.0 3 1 F 0 0.375 AC-20 
013FAU77 35 2 3.0 23.0 2 3 0.0 0.0 0 0 T 0 0.375 AC-20 
013FAU77B 35 2 3.0 23.0 2 3 0.0 0.0 0 0 T 0 0.375 AC-20 
013FAU77C 35 2 3.0 23.0 2 3 0.0 0.0 0 0 T 0 0.375 AC-20 
013FAU770 35 2 3.0 23.0 2 3 0.0 0.0 0 0 T 0 0.375 AC-20 
013GOSH8 36 1 5.0 17.0 2 2 0.0 0.0 0 0 T 0 0.375 AC-20 
013GOU87 28 1 5.0 12.1 3 2 0.0 0.0 0 0 T 0 0.375 AC-20 
D13JAS11 0 4.0 28.7 3 5 3.0 8.3 2 2 T 0 0.375 AC-20 
013LAS95 35 2 3.0 23.0 2 3 0.0 0.0 0 0 T 0 0.375 AC-20 
014BSH21 42 1 5.0 25.0 4 4 6.0 13.0 2 1 T c 0.625 AC-20 
D14BSH21B 42 1 5.0 25.0 4 4 6.0 13.0 2 1 T c 0.625 AC-20 
014BSH71 38 2 3.0 25.0 2 3 0.0 0.0 0 0 F 0 0.375 AC-20 
014BUS28 31 2 3.0 18.7 2 4 0.0 0.0 0 0 F c 0.625 AC-20 
014LUS29 37 1 0.0 0.0 3 4 2.0 9.0 2 2 F c 0.625 AC-30 
01~TIH35 0 6.0 9.5 3 4 2.0 10.0 2 2 F A 1. 750 AC-20 
014TIH35ML 33 1 3.0 50.0 3 3 2.5 10.0 2 2 T c 0.625 AC-20 
D14TIH35FR 42 1 4.0 0.0 3 4 2.5 10.0 2 3 F c 0.625 AC-20 
016JUS28 0 6.0 19.8 3 4 3.0 10.0 2 0 F c 0.625 AC-20 
D16JUS28B 0 6.0 19.8 3 4 3.0 10.0 2 0 F c 0.625 AC-20 
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PROJECT PRODUCER DNS LOCATN DAY DUST VHM VHM VHM VHM VHM NO. AVG STD 
TST DENSTY OF OVER CNT AVG STD MAX MIN GCGR GCGR GCGR 
1'1TO TAKEN TEST AC SPLS 

-------------------

D1ENUS82 TOTAL C&N WP LATR 1.00 20 39.8 5.53 45.0 20 14 95.3 1. 77 
OlHUSHSO C&N WP&BWP SD&N 1. 17 0 0.00 0.00 0.00 .00 9 92.4 1.80 
01LMSH19 TOTAL C&N WP&BWP SD&N 0.87 0 0.00 0.00 0.00 .00 7 93.3 1.15 
01LMUS82 TOTAL C&N WP&BWP SD&N 0.29 0 0.00 0.00 0.00 .00 0 0.0 0.00 
02TFM188 TOTAL NUC WP&BWP LATR 0.29 5 47.8 4.30 51.0 41 0 0.0 0.00 
D2TFM188B TOTAL NUC WP&BWP LATR 0.00 0 0.00 0.00 0.00 .00 0 0.0 0.00 
D2TFM188C TOTAL NUC WP&BWP LATR 0.00 0 0.00 0.00 0.00 .00 0 0.0 0.00 
02TI20G2 LION C&N WP SD&N 0.50 5 44.4 6.30 52.0 37 0 0.0 0.00 
03CUS287 C&N WP&BWP LATR 0.87 7 46.1 3.90 51.0 39 0 0.0 0.00 
D3WUS82 C&N WP&BWP SD&N 0.84 8 53.8 2.30 58.0 51 7 93.9 1. 51 
04CUS60S SHAMROCK NUC WP&BWP SO 0.73 8 44.0 5.50 50.0 33 0 0.0 0.00 
04CUS60L SHAMROCK NUC WP so 0.87 6 43.0 4.80 48.0 35 0 0.0 0.00 
0 SGA.r'""'M 6 5 FINA C&N BWP LATR 0.30 23 44.5 3.23 50.0 39 12 92.2 0.38 
05HOL044 FINA NUC OTHER LATR 0. 73 8 47.0 3.90 54.0 43 0 0.0 0.00 
05LSP326 FINA C&N BWP SO&N 0.42 5 49.8 2.60 53.0 47 5 93.1 1.17 
D5LUUS840 FINA C&N BWP SD&N 0.50 . 12 48.8 3.10 53.0 44 12 92.7 1.03 
05LUUS84C FINA C&N BWP SD&N 0.50 8 49.5 2.60 53.0 46 6 93.5 1.09 
D5LUUS84L1 FINA C&N BWP SO&N 0.52 6 49.5 3.10 53.0 46 6 93.3 1. 74 
D5LUUS84L2 FINA C&N BWP SD&N 0.00 0 0.00 0.00 0.00 .00 0 0.0 0.00 
D5GAUS84 FINA COR WP LATR 0.71 6 42.7 5.00 49.0 37 7 91.6 3.37 
D7TGS12 COR WP LATR 0.89 0 0.00 0.00 0.00 .00 0 0.0 0.00 
07TGU67 COR OTHER LATR 1.00 16 52.2 3.70 60.0 44 18 93.9 1.25 
08NI20S FINA NUC SO&N 1.02 7 49.6 6.20 56.0 40 0 0.0 0.00 
D8NI20L FINA C&N LATR 1.00 7 46.7 6.97 55.0 38 14 93.9 0.86 
D8TI20 FINA NUC SD&N 0.93 5 50.4 5.90 60.0 44 0 0.0 0.00 
08TYUS83 NUC WP&BWP LATR 1.38 8 50.5 2.90 55.0 45 0 0.0 0.00 
010ANU28 EXXON COR BWP LATR 0.80 23 43.3 2.70 48.0 39 21 92.3 1. 70 
D12GFM17 TEXACO COR WP&BWP SD 0.88 0 0.00 0.00 0.00 .00 16 93.7 1.17 
012GFM17B TEXACO COR WP&BWP SD 1.00 0 0.00 0.00 0.00 .00 0 0.0 0.00 
D12MFM13 EXXON COR WP&BWP LATR 1. 26 12 51.4 4.90 60.0 41 13 91.5 0.65 
012MIH45 EXXON COR WP&BWP LATR 0.69 7 53.6 4.00 60.0 49 5 92.3 2.04 
013FAU77 COASTAL COR WP LATR 0.62 3 48.7 2.50 51.0 46 11 92.7 1.09 
013FAU77B COASTAL COR WP LATR 1.12 12 51.6 2.60 54.0 47 32 92.1 1.33 
Dl3FAU77C COASTAL COR WP LATR 0.72 7 48.4 4.40 54.0 40 16 94.0 1.10 
013FAU770 COASTAL COR WP LATR 0.00 0 0.00 0.00 o.oo .00 0 0.0 0.00 
D13GOSH8 TEXACO COR WP LATR 0.76 12 51.1 4.90 56.0 44 22 90.7 1.60 
D13GOU87 TEXACO COR WP so 0.74 s 52.6 4.10 56.0 45 11 90.1 1.84 
013JAS11 GULF ST WP LATR 1.48 31 45.2 7.10 56.0 20 21 90.6 1.89 
013LAS95 COASTAL COR WP LATR 1.21 20 49.5 5.50 58.0 37 37 93.1 1.82 
Dl4BSH21 EXXON COR WP&BWP LATR 0.82 6 48.3 3.90 54.0 44 5 91.8 0. 76 
D14BSH21B EXXON COR WP&BWP LATR 1.00 14 45.4 5.40 55.0 30 10 91.4 0.89 
D14BSH71 TFA COR WP LATR 1. 30 16 43.8 4.30 53.0 38 12 91.8 0.77 
D14BUS28 TEXACO COR WP&BWP LATR 0.98 9 49.8 5.20 60.0 42 9 92.6 1. 70 
D14LUS29 TX EMULS COR WP LATR 0.48 6 51.3 3. 70 55.0 47 6 92.6 0.79 
014TIH35 TFA 0.79 36 44.1 7.10 55.0 26 0 0.0 0.00 
D14TIH35ML TFA COR LATR 1.00 15 44.3 5.10 52.0 30 15 92.2 1.07 
014TIH35FR TFA COR WP&BWP LATR 1.43 12 50.8 4.00 59.0 47 15 91.8 1.00 
016JUS28 TFA COR WP&BWP LATR 0.84 13 46.8 5.50 54.0 36 14 94.2 0.90 
D16JUS28B TFA COR WP so 0. 78 0 0.00 0.00 0.00 .00 7 92.4 0.38 
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?age ~o. 2 
02/22/90 

PROJECT PRODUCER DNS LOCATN DAY DUST VHM VHM VHM VHM VHM NO. AVG· STD 
TST DENSTY OF OVER CNT AVG STD MAX MIN GCGR GCGR GCGR 
MTD TAKEN TEST AC SPLS 

----------------

Dl6NSH44 TFA COR BWP so 0.65 10 46.0 5.10 58.0 41 10 93.7 1. 40 
Dl6RFM26 COR WP&BWP LATR 0.70 6 40.8 2.60 46.0 39 0 0.0 0.00 
Dl6RUS77Bl COASTAL COR WP&BWP LATR 0. 60 16 37.9 2.10 40.0 34 14 94.3 0.98 
Dl6RUS77B2 COASTAL COR WP&BWP LATR 0. 60 10 41.0 2.60 47.0 38 10 93.9 0.54 
Dl6RUS77L COASTAL COR WP&BWP LATR 0.85 7 38.4 2.40 43.0 36 0 0.0 0.00 
Dl6RUS77S COASTAL COR WP&BWP LATR 0.98 9 46.0 3.80 50.0 40 8 93.1 0.48 
Dl6SPU18B TFA COR VARIED LATR 0.76 17 40.5 5.80 50.0 32 16 95.1 1. 51 
D16SPU18S TFA COR VARIED LATR 0.80 8 40.1 4.20 47.0 34 8 94.1 0.17 
D17BFM28 EXXON NUC WP&BWP SD&L 0. 84 10 49.1 4.50 55.0 40 0 0.0 0.00 
Dl7BSH21 EXXON C&N LATR 1.12 7 53.1 3.90 59.0 48 0 0.0 0.00 
D17BUS21 EXXON C&N WP LATR 1.11 16 44.9 8.40 54.0 28 49 93.2 1.49 
Dl7BSH36TB EXXON C&N WP&BWP SD&N 1. 35 6 47.3 4.30 54.0 42 20 95.5 1.95 
D17BSH36TD EXXON COR WP&BWP LATR 0.95 6 51.3 2.40 53.0 47 9 93.3 0.94 
D17GS105 EXXON COR WP&BWP LATR 1.12 5 46.6 7.00 56.0 38 8 94.1 1.15 
D17GSH6 EXXON C&N WP&BWP SD&N 0.60 7 58.6 4.50 65.0 51 0 0.0 0.00 
Dl7GSH6B EXXON C&N WP&BWP SD&N 0.64 0 0.00 0.00 0.00 .00 0 91.2 1.34 
Dl7GSH6C EXXON C&N WP&BWP SD&N 0.00 0 0.00 0.00 0.00 .00 0 0.0 0.00 
Dl7WUS29D COASTAL C&N WP&BWP SD&N 1.43 8 52.3 3.80 56.0 47 9 94.9 0.84 
Dl7WUS29B1 COASTAL C&N WP&SWP SD&N 0. 89 14 45.4 5.70 55.0 38 25 94.4 1.49 
D17WUS29B2 COASTAL C&N WP&BWP SD&N 0.86 6 51.2 4.60 59.0 46 12 93.5 0.76 
D17WUS29B3 COASTAL C&N WP&BWP SD&N 1.29 7 49.3 10.2 57.0 27 7 93.9 0.93 
D17WUS29B4 COASTAL C&N WP&BWP SD&N 0.00 0 0.00 0.00 0.00 .00 0 0.0 0.00 
Dl7WU29COM EXXON COR WP&BWP LATR 0. 7 5 5 54.2 6.00 59.0 44 0 0.0 0.00 
Dl7BSORCOM EXXON COR WP&BWP LATR 0. 57 0 0.00 0.00 0.00 .00 5 91.6 1. 54 
D17B21COM EXXON COR WP&BWP LATR 0.62 0 0.00 0.00 0.00 .00 5 90.4 1.85 
Dl7R79COM EXXON COR WP&BWP LATR 0. 6 7 0 0.00 0.00 0.00 .00 6 90.8 1.61 
Dl7MS21COM EXXON COR WP&BWP LATR 0.78 5 50.2 3.00 53.0 46 5 93.6 1.05 
Dl8DIH63 FINA COR WP LATR 0.70 14 50.1 3.50 55.0 44 6 97.7 0.52 
Dl8NFM16 TRUMBULL C&N OTHER LATR 0.43 13 39.5 2.30 44.0 36 13 97.9 0.95 
Dl9CUS59 MCMILLAN C&N WP&BWP LATR 0. 77 44 46.0 4.70 64.0 41 39 94.4 1. 21 
Dl9MUS59 FINA COR WP&BWP LATR 0.41 7 44.7 4.10 52.0 41 6 95.8 1.38 
Dl9PUS59 LION COR WP&BWP LATR 1. 21 30 43.3 4.60 51.0 34 30 93.5 1.05 
D20TUS69 TEXACO NUC WP&BWP SD 1.04 18 46.4 3.50 54.0 40 0 0.0 0.00 
D21CFM14 COASTAL COR WP SD 0.35 5 40.4 5.20 46.0 34 7 92.3 0.77 
D21HUS83 C&N WP&BWP SD&N 0.52 7 45.3 3.50 51.0 41 8 93.0 0.63 
D21SFM75 COR WP SD 0.64 10 42.2 4.10 49.0 37 0 0.0 0.00 
D23BFM45 COR WP LATR 1. 50 5 46.0 2.00 49.0 44 0 0.0 0.00 
D23BUS67 COR WP LATR 1. 51 0 0.00 0.00 0.00 .00 0 0.0 0.00 
D23EIH20A C&N BWP LATR 1.15 12 51.4 3.30 56.0 46 0 0.0 0.00 
D23EIH20B C&N BWP LATR 1.66 0 0.00 0.00 0.00 .00 0 0.0 0.00 
D23LU190 FINA C&N WP&BWP LATR 0.88 25 51.8 2.20 57.0 48 21 92.6 1.60 
D23MUS87 C&N BWP SD 1.69 0 0.00 0.00 0.00 .00 5 95.0 0.73 
D24CUS62 FINA NUC WP&BWP SO 1.04 19 49.2 3.50 54.0 38 0 0.0 0.00 
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?ROJECT MIN. MAX. NO. AVG. STD. MIN. MAX. NO. AVG STD MIN 
GC/GR GC/GR GC/GL GC/GL GC/GL GC/GL GC/GL EXT EXT EXT EXT 

SMPLS GC/GT GC/GT GC/GT GC/GT 

---------------------

DlFNUS82 90.1 97.3 14 97.4 2.02 91.7 99.9 14 96.0 1. 78 90.7 
DlHUSHSO 89.1 94.8 8 94.4 1.40 92.2 96.7 8 93.0 1.93 89.7 
D1LMSH19 92.3 95.3 6 95.6 1. 37 94.5 97.6 7 94.4 1.16 93.4 
D1LMUS82 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D2TFM188 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
DLTFM188B 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D2TFM188C 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D2TI20G2 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
DJCUS287 0.0 0.0 0 o.o 0.00 0.0 0.0 0 0.0 0.00 0.0 
D3WUS82 92.7 97.2 7 97.4 1. 70 95.8 100.9 7 95.4 1. 53 94.1 
D4CUS60S 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D4CUS60L 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D5GAFM65 91.7 93.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D5HOL044 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D5LSP326 92.3 95.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D5LUUS84D 91.3 94.7 0 0.0 0.00 . 0. 0 0.0 0 0.0 0.00 0.0 
D5LUUS84C 91.8 94.6 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D5LUUS84L1 91.4 95.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D5LUUS84L2 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D5GAUS84 86.0 94.6 6 94.4 3.15 89.7 97.1 7 91.8 3.38 86.2 
D7TGS12 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D7TGU67 92.0 96.9 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D8NI20S 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D8NI20L 93.0 94.9 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D8TI20 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D8TY'US83 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D10ANU28 88.1 94.8 21 94.3 1. 78 89.5 96.7 21 92.3 1. 70 88.1 
D12GFM17 91.6 96.0 7 96.2 2.14 93.9 100.6 16 95.0 1.18 92.9 
D12GFM17B 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D12MFM13 90.3 92.5 13 94.5 0.99 92.3 96.1 13 94.2 0.67 93.0 
D12MIH45 89.5 94.9 5 97.0 2.47 93.5 100.3 5 95.9 2.11 93.0 
D13FAU77 91.1 94.6 0 o.o 0.00 o.o 0.0 0 o.o 0.00 o.o 
D13FAU77B 89.4 94.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D13FAU77C 92.0 95.6 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D13FAU77D 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D13GOSH8 88.0 95.3 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D13GOU87 87.5 93.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D13JAS11 87.0 93.8 21 92.4 2.32 87.5 96.1 0 0.0 0.00 0.0 
D13LAS95 88.3 96.7 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D14BSH21 90.5 92.5 5 93.8 0.53 92.8 94.1 5 93.2 0.35 92.8 
D14BSH21B 90.1 93.2 10 93.5 1.29 91.7 96.2 10 92.1 1.97 86.8 
D14BSH71 90.6 93.2 12 93.7 1.08 92.5 96.4 12 92.4 0.78 91.2 
D14BUS28 88.8 94.7 9 94.9 1.81 90.9 97.5 9 93.5 1. 58 90.7 
D14LUS29 91.1 93.3 6 94.8 0.87 93.1 95.4 0 0.0 0.00 0.0 
D14TIH35 0.0 0.0 0 0.0 0.00 o.o o.o 0 0.0 0.00 0.0 
D14TIH35ML 90.6 94.9 15 94.3 1.35 92.1 97.5 0 0.0 0.00 0.0 
D14TIH35FR 90.0 93.1 15 93.7 1.34 90.4 94.9 15 93.2 1.01 91.1 
D16JqS28 92.6 95.7 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D16JUS28B 92.0 93.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
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PROJECT MIN. MAX. NO. AVG. STD. MIN. MAX. NO. AVG STD M!N 
GC/GR GC/GR GC/GL GC/GL GC/GL GC/GL GC/GL EXT EXT EXT EXT 

SMPLS GC/GT GC/GT GC/GT GC/GT 

----------

Dl6NSH44 91.2 95.6 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl6RFM26 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl6RUS77Bl 92.9 96.7 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl6RUS77B2 93.0 94.9 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl6RUS77L 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl6RUS"I7S 92.6 93.9 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl6SPU18B 90.3 96.6 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl6SPU18S 93.9 94.3 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7BFM28 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7BSH21 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7BUS21 89.0 95.5 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7BSH36TB 90.8 98.0 6 96.9 1. 51 94.7 98.3 0 0.0 0.00 0.0 
Dl7BSH36TD 92.3 94.8 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7GS105 92.7 96.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7GSH6 0.0 0.0 7 94.1 1.17 92.3 96.1 0 0.0 0.00 0.0 
Dl7GSH6B 88.5 93.3 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7GSH6C 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D17WUS29D 93.8 96.2 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7WUS29Bl 92.0 97.6 14 97.8 1.44 95.8 100.2 0 0.0 0.00 0.0 
Dl7WUS29B2 92.2 94.5 5 98.3 1. 08 96.6 99.3 0 0.0 0.00 0.0 
Dl7WUS29B3 92.4 94.9 5 98.5 1.12 97.0 99.6 0 0.0 0.00 0.0 
Dl7WUS29B4 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7WU29COM 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7BSORCOM 89.0 93.4 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7B21COM 88.0 92.2 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7R79COM 88.3 93.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl7MS21COM 92.2 95.1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl8DIH63 97.0 98.0 6 100.2 0.84 99.2 101.3 6 97.7 0.52 97.0 
Dl8NFM16 96.1 99.2 13 102.3 1.05 100.7 104.0 13 97.9 0.95 96.1 
Dl9CUS59 92.0 96.6 39 97.4 1.67 94.0 101.2 39 95.6 1.22 93.2 
Dl9MUS59 93.5 97.5 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
Dl9PUS59 91.5 96.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D20TUS69 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D21CFM14 91.2 93.6 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D21HUS83 92.1 94.2 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D21SFM75 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D23BFM45 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D23BUS67 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D23EIH20A 0.0 0.0 0 0.0 0.00 0.6 0.0 0 0.0 0.00 0.0 
D23EIH20B 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D23LU190 88.9 95.2 21 95.0 1.65 90.4 98.1 21 94.6 1. 51 90.8 
D23MUS87 94.0 95.9 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
D24CUS62 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 
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PROJECT MAX NO. AVG STD MIN MAX . NO. AVG STD MIN MAX 
EX'!' DES DES DES DES DES GL/GR GL/GR GL/GR GL/GR GL/GR 

GC/GT GC/GT GC/GT GC/GT GC/GT GC/GT 

---- -- ------------

DlFNUSS2 98.0 14 96.1 1. 76 91.1 98.2 21 98.0 0.52 97.2 99.5 
D1HUSH50 95.4 8 93.2 1.95 89.5 95.5 15 97.7 1. 36 94.5 98.8 
D1LMSH19 96.4 7 94.5 1.11 93.2 96.4 8 97.7 0.13 97.5 97.9 
D1LMUS82 0.0 0 0.0 0.00 0.0 0.0 5 97.2 0.41 96.6 97.7 
D2TFM188 0.0 0 0.0 0.00 0.0 0.0 5 96.1 0.82 95.4 97.4 
D2TFM188B 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0..00 0.0 0.0 
D2TFM188C 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 
D2TI20G2 0.0 0 0.0 0.00 0.0 0.0 5 98.0 0.45 97.2 98.3 
D3CUS287 0.0 0 0.0 0.00 0.0 0.0 7 97.9 0.49 96.9 98.4 
D3WUS82 98.7 7 95.7 1. 60 94.4 99.1 8 95.6 0.59 95.7 97.6 
D4CUS60S 0.0 0 0.0 0.00 0.0 0.0 8 97.8 0.38 97.0 98.2 
D4CUS60L 0.0 0 0.0 0.00 0.0 0.0 6 97.3 1.26 95.0 98.4 
D5GAFM65 0.0 0 0.0 0.00 0.0 0.0 23 96.8 0.58 95.6 97.8 
D5HOL044 0.0 0 0.0 0.00 0.0 0.0 8 96.4 0.61 95.4 97.0 
D5LSP326 0.0 0 0.0 0.00 0.0 0.0 9 96.5 0.54 95.6 97.4 
D5LUUS84D 0.0 0 0.0 0.00 0.0 0.0 12 96.1 0.55 95.0 96.8 
DSLUUS84C 0.0 0 0.0 0.00 0.0 0.0 8 96.3 0.62 95.4 97.3 
DSLUUS84L1 0.0 0 0.0 0.00 0.0 0.0 6 96.5 0.29 96.1 96.9 
D5LUUS84L2 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 
D5GAUS84 94.8 7 92.1 3.17 87.6 94.9 6 96.6 0.81 95.9 98.0 
D7TGS12 0.0 0 0.0 0.00 0.0 0.0 5 96.7 0.19 96.5 97.0 
D7TGU67 0.0 0 0.0 0.00 0.0 0.0 15 96.4 0.67 95.3 97.4 
D8NI20S 0.0 0 0.0 0.00 0.0 0.0 7 96.5 0.42 95.9 97.0 
D8NI20L 0.0 0 0.0 0.00 0.0 0.0 8 96.8 0. 57 95.8 97.4 
D8TI20 0.0 0 0.0 0.00 0.0 0.0 7 96.8 0.63 95.9 97.4 
D8TYUS83 0.0 0 0.0 0.00 0.0 0.0 8 96.3 0.35 95.8 96.7 
D10ANU28 94.8 21 92.4 1.69 88.5 94.5 23 97.9 0.47 97.0 98.7 
D12GFM17 97.3 16 95.8 2.27 93.2 102.6 9 97.4 1. 07 94.7 98.3 
D12GFM17B 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 
D12MFM13 95.2 13 94.2 0.73 93.1 95.2 13 96.9 0.81 95.6 98.7 
D12MIH45 98.6 5 96.6 2.06 93.6 98.9 7 95.2 0.62 94.3 96.0 
D13FAU77 0.0 0 0.0 0.00 0.0 0.0 5 96.4 0.40 95.9 96.8 
D13FAU77B 0.0 0 0.0 0.00 o.o 0.0 13 95.8 0.98 93.5 96.8 
D13FAU77C 0.0 0 0.0 0.00 0.0 0.0 7 97.2 0.37 96.7 97.7 
Dl3FAU77D 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 o.o 
Dl3GOSH8 0.0 0 0.0 0.00 0.0 0.0 12 97.0 0.55 96.2 97.7 
Dl3GOU87 0.0 0 0.0 0.00 0.0 0.0 8 96.8 0.52 96.2 97.7 
Dl3JAS1l 0.0 0 0.0 0.00 0.0 0.0 31 98.0 0.58 97.2 99.4 
D13LAS95 0.0 0 0.0 0.00 0.0 0.0 20 97.3 0.62 96.3 98.5 
D14BSH21 93.7 5 93.2 0.35 92.8 93.7 6 97.8 0.39 97.3 98.4 
D14BSH21B 93.7 10 92.2 2.00 86.9 94.4 15 98.0 0.81 96.7 99.7 
D14BSH71 93.8 12 92.3 0.80 91.1 93.7 18 97.8 0.82 96.0 98.8 
D14BUS28 96.0 9 93.8 1.43 91.1 95.7 9 97.5 0.91 95.8 98.8 
D14LUS29 0.0 0 0.0 0.00 o.o 0.0 6 97.7 0.39 96.9 98.0 
D14TIH35 0.0 0 0.0 0.00 0.0 0.0 37 97.3 0.91 95.6 99.2 
D14TIH35ML 0.0 0 0.0 0.00 0.0 0.0 15 97.7 0.65 96.8 99.0 
D14TIH5SFR 94.6 15 93.2 1. 05 91.1 94.9 15 98.0 0.63 97.0 99.6 
D16Jl)S28 0.0 0 0.0 0.00 0.0 0.0 14 97.9 0.14 97.7 98.2 
D16JUS28B 0.0 0 0.0 0.00 0.0 0.0 7 98.1 0.16 97.9 98.3 
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PROJECT MAX NO. AVG STD MIN MAX NO. AVG STD MIN MAX 
EXT DES DES DES DES DES GL/GR GL/GR GL/GR GL/GR GL/GR 

Gl./GT GC/GT GC/GT GC/GT GC/GT GC/GT 

-- -- ------

Dl6NSH44 0.0 0 0.0 0.00 0.0 0.0 10 96.7 0.28 96.3 97.2 
D16RFM26 0.0 0 0.0 0.00 0.0 0.0 6 97.1 0.28 96.6 97.4 
D16RUS77B1 0.0 0 0.0 0.00 0.0 0.0 14 96.5 0.36 95.9 97.1 
D16RUS77B2 0.0 0 0.0 0.00 0.0 0.0 10 96.1 0.23 95.8 96.5 
Dl6RUS77L 0.0 0 0.0 0.00 0.0 0.0 7 96.6 0.20 96.4 96.9 
D16RUS77S 0.0 0 0.0 0.00 0.0 0.0 10 97.3 0. 43. 96.7 98.1 
D16SPU18B 0.0 0 0.0 0.00 0.0 0.0 18 97.3 0.58 96.0 98.1 
D16SPU18S 0.0 0 0.0 0.00 0.0 0.0 8 97.5 0.28 97.4 98.2 
D17BFM28 0.0 0 0.0 0.00 0.0 0.0 10 95.9 0.83 94.7 96.8 
D17BSH21 0.0 0 0.0 0.00 0.0 0.0 10 97.1 0.61 96.1 98.0 
Dl7BUS21 0.0 0 0.0 0.00 0.0 0.0 18 96.8 0.54 95.3 97.6 
D17BSH36TB 0.0 0 0.0 0.00 0.0 0.0 6 97.0 0.36 96.4 97.4 
D17BSH36TD 0.0 0 0.0 0.00 0.0 0.0 6 96.3 0.36 95.9 96.9 
D17GS105 0.0 0 0.0 0.00 0.0 0.0 6 96.7 0.92 95.1 97.7 
D17GSH6 0.0 0 0.0 0.00 0.0 0.0 7 97.3 0.40 96.6 97.9 
D17GSH6B 0.0 0 0.0 0.00 0.0 a.o 0 0.0 0.00 0.0 0.0 
D17GSH6C 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 
D17WUS29D 0.0 0 0.0 0.00 0.0 0.0 8 96.8 0.64 95.6 97.5 
D17WUS29B1 0.0 0 0.0 0.00 0.0 0.0 14 96.7 0.48 96.0 97.5 
D17WUS29B2 0.0 0 0.0 0.00 0.0 0.0 6 95.1 0.43 94.3 95.5 
D17WUS29B3 0.0 0 0.0 0.00 0.0 0.0 7 95.4 1. 01 94.5 97.6 
D17WUS29B4 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 
Dl7WU29COM 0.0 0 0.0 0.00 0.0 0.0 5 95.0 0.33 94.8 95.6 
D17BSORCOM 0.0 0 0.0 0.00 0.0 0.0 6 94.9 0.65 94.1 95.6 
D17B21COM 0.0 0 0.0 0.00 0.0 0.0 8 94.4 0.89 93.1 95.6 
D17R79COM 0.0 0 0.0 0.00 0.0 0.0 5 94.5 0.84 93.6 95.6 
D17MS21COM 0.0 0 0.0 0.00 0.0 0.0 5 95.8 0.43 95.3 96.4 
D18DIH63 98.0 6 97.7 0.47 96.9 98.1 14 97.7 0.50 96.7 98.5 
Dl8NFM16 99.2 13 97.8 0.91 96.2 99.1 13 95.7 0.64 95.0 97.6 
D19CUS59 97.9 39 95.7 1. 32 92.6 98.4 44 96.8 0.88 95.5 98.0 
D19MUS59 0.0 0 0.0 0.00 0.0 0.0 7 97.4 0.38 96.9 97.9 
D19PUS59 0.0 0 0.0 0.00 0.0 0.0 30 97.5 0.79 95.7 98.5 
D20TUS69 0.0 0 0.0 0.00 0.0 0.0 19 97.7 0.42 96.9 98.5 
D21CFM14 0.0 0 0.0 0.00 0.0 0.0 7 97.1 0. 72 96.5 98.5 
D21HUS83 0.0 0 0.0 0.00 0.0 0.0 7 97.2 0.46 96.3 97.8 
D21SFM75 0.0 0 0.0 0.00 0.0 0.0 10 97.9 0.52 97.1 98.9 
D23BFM45 0.0 0 0.0 0.00 0.0 0.0 5 97.4 0.30 97.0 97.8 
D23BUS67 0.0 0 0.0 0.00 0.0 0.0 5 97.3 0.22 97.0 97.6 
D23EIH20A 0.0 0 0.0 0.00 0.0 0.0 16 98.0 0.82 95.8 99.0 
D23EIH20B 0.0 0 0.0 0.00 0.0 0.0 6 97.2 1.03 96.0 98.7 
D23LU190 97.3 21 94.6 1. 54 90.6 97.4 25 97.3 0.62 96.1 98.6 
D23MUS87 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 
D24CUS62 0.0 0 0.0 0.00 0.0 0.0 20 95.8 0.73 95.1 97.5 
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?.;;-d~ ~0. 1 
02/22/90 

PROJECT NO. AVG STD MIN MAX NO. AVG STD MIN MAX NO. 
EXT EXT EXT EXT EXT DES DES DES DES DES DES 

GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT AC 

---- -- -- -- -- -- -- -- -- -- -- --

D1FNUS82 
D1HUSH50 
D1LMSH19 
D1LMUS82 
D2TFM188 
D2TFM188B 
D2TFM188C 
D2TI20G2 
D3CUS287 
D3WUS82 
D4CUS60S 
D4CUS60L 
D5GAFM65 
D5HOL044 
DSLSP326 
D5LUUS84D 
D5LUUS84C 
D5LUUS84L1 
D5LUUS84L2 
D5GAUS84 
D7TGS12 
D7TGU67 
D8NI20S 
D8NI20L 
D8TI20 
D8TYUS83 
D10ANU28 
D12GFM17 
D12GFM17B 
D12MFM13 
D12MIH45 
D13FAU77 
D13FAU77B 
D13FAU77C 
D13FAU77D 
Dl3GOSH8 
D13GOU87 
Dl3JAS11 
Dl3LAS95 
D14BSH21 
D14BSH21B 
D14BSH71 
D14BUS28 
D14LUS29 
D14TIH35 
D14TIH35ML 
D14TIH35FR 
D16JUS2_8 
D16JUS28B 

21 98.7 0.52 97.9 100.2 
15 98.3 1.37 95.1 99.4 

8 98.8 0.13 98.6 99.0 
5 98.5 0.41 97.9 99.0 
5 98.2 0.83 97.5 99.6 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
5 98.4 0.45 97.7 98.8 
0 0.0 0.00 0.0 0.0 
8 97.9 0.60 97.2 99.1 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
6 96.8 0.81 96.1 98.2 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
8 101.5 0.71 100.3 102.5 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 

23 97.9 0.49 97.0 98.7 
8 98.7 1.16 96.0 99.7 
0 0.0 0.00 0.0 0.0 

13 99.7 0.82 98.4 101.6 
7 99.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 
0 

0.0 
0.0 

6 99.4 
15 99.0 
18 98.5 

9 98.6 
0 0.0 

36 97.9 
0 

15 
0 

0.0 
99.4 
0.0 

0.63 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.39 
1.66 
0.82 
1.13 
0.00 
0.91 
0.00 
0.99 
0.00 

98.1 99.8 
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 

98.9 100.0 
94.2 101.3 
96.7 99.5 
96.9 100.2 
0.0 0.0 

96.2 99.8 
0.0 0.0 

97.7 102.0 
0.0 0.0 

0 0.0 0.00 0.0 0.0 

21 98.8 0.55 97.7 100.1 
15 98.7 1.31 95.6 100.0 

8 98.8 0.20 98.5 99.1 
5 98.7 0.42 98.2 99.3 
5 98.3 0.68 97.8 99.2 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
5 98.8 0.43 98.1 99.1 
0 0.0 0.00 0.0 0.0 
8 98.2 0.53 97.6 99.4 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
6 97.1 0.89 96.0 98.2 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
8 102.3 3.38 100.3 110.6 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 

23 97.9 0.50 97.0 98.8 
8 99.2 1.29 96.4 100.9 
0 0.0 0.00 0.0 0.0 

13 99.7 0.66 98.5 100.9 
7 
0 
0 
0 
0 
0 
0 
0 
0 

99.4 0.60 98.6 
0.0 0.00 0.0 
0.0 0.00 0.0 

100.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

6 99.3 
15 99.0 
18 98.4 

9 98.9 
0 0.0 

36 97.9 
0 0.0 

15 99.5 

0.43 
1. 53 
0.69 
0.93 
0.00 
0.81 
0.00 
0. 79 

0 0.0 0.00 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

98.9 
94.3 
96.9 

100.0 
101.0 
99.2 

97.6 100.3 
0.0 0.0 

96.5 99.7 
0.0 0.0 

98.2 101.5 
0.0 0.0 

0 0.0 0.00 0.0 0.0 
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3 
1 
1 
1 
1 
0 
0 
1 
3 
1 
1 
2 
2 
2 
2 
1 
1 
1 
0 
2 
2 
1 
2 
3 
1 
1 
1 
1 
2 
1 
1 
1 
2 
1 
0 
2 
2 
1 
1 
1 
2 
2 
2 
1 
2 
1 
1 
1 
1 



Fage No. 2 
02/22/90 

PROJECT NO. AVG STD MIN MAX NO. AVG STD MIN AAX NO. 
EXT EXT EXT EXT EXT DES DES DES DES DES DES 

GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT GL/GT AC 

-- -- -- -- -- -- -- -- --

D16NSH44 0 0.0 0.00 0.0 0.0 0 o.o 0.00 0.0 0.0 1 
D16RFM26 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D16RUS77B1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D16RUS77B2 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D16RUS77L 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D16RUS77S 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D16SPU18B 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 3 
D16SPU18S 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
Dl7BFM28 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17BSH21 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17BUS21 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D17BSH36TB 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17BSH36TD 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
Dl7GS105 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D17GSH6 0 0.0 0.00 o.o 0.0 0 0.0 0.00 0.0 0.0 1 
D17GSH6B 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17GSH6C 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 
Dl7WUS29D 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17WUS29B1 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17WUS29B2 0 0.0 o.oo 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17WUS29B3 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D17WUS29B4 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 
D17WU29COM 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D17BSORCOM 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 3 
D17B21COM 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 3 
D17R79COM 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D17MS21COM 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D18DIH63 14 97.7 0.50 96.7 98.5 14 97.8 0.52 96.7 98.6 1 
D18NFM16 13 95.7 0.64 95.0 97.6 13 95.6 0.59 95.0 97.3 1 
D19CUS59 14 98.0 0.89 96.7 99.3 44 98.2 0.69 97.1 99.4 1 
D19MUS59 0 0.0 0.00 0.0 o.o 0 o.o o.oo o.o 0.0 1 
D19PUS59 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D20TUS69 19 98.9 0.42 98.0 99.6 19 99.0 0.38 98.3 99.6 2 
D21CFM14 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D21HUS83 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D21SFM75 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D23BFM45 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D23BUS67 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D23EIH20A 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
D23EIH20B 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D23LU190 25 99.5 0.63 98.2 100.8 25 99.5 0.56 98.4 100.8 2 
D23MUS87 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 1 
D24CUS62 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 2 
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?:2<;e So. 1 
::l2/22/9C 

PROJECT DES EXT STD DES.AC SD.DES NO.OF AVG. STD MIN MAX NO. AVG. 
AC AC EXT (-) AC - VMA VMA VMA VMA VMA PVF CORE 

AC EXT.AC EXT.AC CORES CORES CORES CORES CORES CORS PVF 

----- -- -- -- --- --- -- -- -- -- -- -- --

D1FNUS82 
D1HUSH50 
D1LMSH19 
D1LMUS82 
D2TFM188 
D2TFM188B 
D2TFM188C 
D2TI20G2 
D3CUS287 
D3WUS82 
D4CUS60S 
D4CUS60L 
D5GAFM65 
D5HOL044 
D5LSP326 
D5LUUS84D 
D5LUUS84C 
D5LUUS84L1 
D5LUUS84L2 
D5GAUS84 
D7TGS12 
D7TGU67 
D8NI20S 
D8NI20L 
D8TI20 
D8TYUS83 
Dl0ANU28 
D12GFM17 
D12GFM17B 
D12MFM13 
D12MIH45 
D13FAU77 
D13FAU77B 
D13FAU77C 
D13FAU77D 
D13GOSH8 
D13GOU87 
D13JAS11 
D13LAS95 
D14BSH21 
D14BSH21B 
D14BSH71 
D14BUS28 
D14LUS29 
D14TIH35 
D14TIH35ML 
D14TIH35FR 
Dl6JUS28 
Dl6JUS28B 

5.6 5.5 0.34 0.10 
5.6 5.3 0.27 0.30 
5.3 5.3 0.08 0.00 
5.8 5.6 0.15 0.20 
7.6 7.5 0.34 0.10 
0.0 0.0 0.00 0.00 
0.0 0.0 0.00 0.00 
5.4 5.2 0.21 0.20 
4.8 4.8 0.22 0.00 
5.1 4.9 0.16 0.20 
4.8 4.8 0.09 0.00 
5.2 5.3 0.31 0.00 
4.2 4.3 0.22 0.00 
4.8 5.1 0.16 -0.30 
6.7 6.6 0.17 0.10 
4.7 4.6 0.17 
4.5 4.4 0.25 
5.0 4.8 0.10 
0.0 0.0 0.00 
5.1 5.2 0.46 
5.4 5.4 0.25 
5.4 5.6 0.27 
5.5 5.6 0.22 
5.5 5.6 0.25 
5.8 5.9 0.23 
4.7 4.8 0.22 
5.4 5.4 0.17 
5.2 4.9 0.35 
4.9 5.0 0.35 
5.3 5.3 0.27 
5.6 5.2 0.45 
6.0 6.1 0.18 
5.5 5.9 0.27 
6.0 6.0 0.27 
0.0 0.0 0.00 
4.7 4.6 0.19 
4.7 4.6 0.16 
4.5 4.6 0.17 
5.7 6.1 0.24 
4.5 4.5 0.07 
4.5 4.5 0.15 
5.0 5.0 0.25 
4.8 4.6 0.30 
4.9 5.0 0.12 
4.3 4.3 0.26 
4.8 4.7 0.21 
4.7 4.7 0.24 
4.9 4.9 0.09 
4.9 4.9 0.08 

0.10 
0.10 
0.20 
0.00 

-0.10 
0.00 

-0.20 
-0.20 
-0.10 
-0.10 
-0.10 
0.10 
0.30 

-0.10 
0.10 
0.40 

-0.10 
-0.40 
0.00 
0.00 
0.10 
0.10 

-0.10 
-0.40 
0.00 
0.00 
0.00 
0.20 

-0.10 
0.00 
0.10 
0.10 
0.10 
0.00 

0.31 
0.26 
0.08 
0.15 
0.34 
0.00 
o.oo. 
0.21 
0.15 
0.16 
0.09 
0.28 
0.26 
0.10 
0.13 
0.17 
0.25 
0.10 
0.00 
0.16 
0.26 
0.27 
0.23 
0.24 
0.23 
0.22 
0.17 
0.35 
0.36 
0.27 
0.45 
0.18 
0.34 
0.27 
0.00 
0.13 
0.13 
0.17 
0.24 
0.07 
0.15 
0.19 
0.30 
0.12 
0.26 
0.21 
0.24 
0.09 
0.08 

14 16.4 1.65 14.4 20.9 
8 18.5 1.73 16.5 21.9 
7 17.4 0.94 15.8 18.4 
0 0.0 0.00 0.0 0.0 
0 0.0 0.00 0.0 0.0 
0 
0 
0 
0 
7 
0 
0 
0 
0 
0 
0 
0 
0 
0 
7 
0 
0 
0 
0 
0 
0 

21 
15 

0 
13 

5 
0 
0 
0 
0 
0 
0 
0 
0 
5 

10 
12 

9 
0 
0 
0 

15 
0 
0 
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0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

16.1 1.45 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

19.3 2.68 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

19.5 1.49 
16.0 1.48 
0.0 0.00 

17.0 0.75 
15.2 1.81 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 
0.0 0.00 

17.1 0.33 
17.9 1. 82 
18.6 0.70 
16.5 1.15 
0.0 0.00 
0.0 0.00 
0.0 0.00 

16.9 1.01 
0.0 0.00 
0.0 0.00 

0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

13.0 17.4 
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 

16.6 2.5 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

17.4 22.7 
13.5 18.7 
0.0 0.0 

16.0 18.3 
13.4 17.8 
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 

16.6 17.4 
15.5 22.6 
17.2 19.4 
15.1 18.7 
0.0 0.0 
0.0 0.0 
0.0 0.0 

15.3 18.8 
0.0 0.0 
0.0 0.0 

14 71.8 
8 59.6 
7 62.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
7 62.8 
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 
7 57.7 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 

15 61.2 
0 0.0 

13 50.3 
5 49.7 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
0 0.0 
() 0.0 
0 0.0 
5 52.0 

10 51.9 
12 55.9 

9 55.5 
0 0.0 
0 0.0 
0 0.0 

15 51.6 
0 0.0 
0 0.0 



?">g~ N('). 2 
02/22/90 

PROJECT DES EXT STD DES.AC SD.DES NO.OF AVG. STD MIN MAX NO.- AVG. 
AC AC EXT (-) AC - VMA VMA VMA VMA VMA PVF CORE 

AC EXT.AC EXT.AC CORES CORES CORES CORES CORES CORS PVF 

------ -------------

D15NSH44 4.8 4.8 0.11 0.00 0.11 0 0.0 0.00 0.0 0.0 0 0.0 
D16RFM26 5.4 5.3 0.13 0.10 0.12 0 0.0 0.00 0.0 0.0 0 0.0 
D15RUS77B1 4.9 4.8 0.12 0.10 0.10 0 0.0 0.00 0.0 0.0 0 0.0 
D15RUS77B2 4.8 4.7 0.07 0.10 0.07 0 0.0 0.00 0.0 0.0 0 0.0 
D16RUS77L 5.4 5.3 0.06 0.10 0.06 0 0.0 0.00 0.0 0.0 0 0.0 
D16RUS77S 5.5 5.5 0.15 0.00 0.11 0 0.0 0.00 0.0 0.0 0 0.0 
D16SPU18B 4.5 4.5 0.14 0.00 0.12 0 0.0 0.00 0.0 0.0 0 0.0 
D16SPU18S 5.0 5.0 0.03 0.00 0.03 0 0.0 0.00 0.0 0.0 0 0.0 
D17BFM28 5.8 5.8 0.34 0.00 0.34 0 0.0 0.00 0.0 0.0 0 0.0 
D17BSH21 5.8 5.7 0.27 0.10 0.26 0 0.0 0.00 0.0 0.0 0 0.0 
D17BUS21 5.6 5.5 0.21 0.10 0.27 0 0.0 0.00 0.0 0.0 0 0.0 
Dl7BSH36TB 5.6 5.5 0.26 0.10 0.26 0 0.0 0.00 0.0 0.0 0 0.0 
D17BSH36TD 6.8 5.5 0.17 0.30 0.17 0 0.0 o.oo 0.0 0.0 0 0.0 
D17GS105 5.1 4.9 0.55 0.20 0.40 0 0.0 0.00 0.0 0.0 0 0.0 
D17GSH6 5.8 5.7 0.25 0.10 0.25 0 0.0 0.00 0.0 0.0 0 0.0 
Dl7GSH6B 5.8 5.5 0.12 0.30 0.12 0 0.0 0.00 0.0 0.0 0 0.0 
D17GSH6C 0.0 0.0 0.00 0.00 0.00 0 0.0 0.00 0.0 0.0 0 0.0 
D17WUS29D 4.2 4.2 0.08 0.00 0.10 0 0.0 0.00 0.0 0.0 c 0.0 
D17WUS29B1 3.7 3.7 0.12 0.10 0.12 0 0.0 0.00 0.0 0.0 0 0.0 
D17WUS29B2 3.7 3.6 0.25 0.10 0.25 0 0.0 0.00 0.0 0.0 0 0.0 
D17WUS29B3 3.7 3.8 0.30 -0.10 0.28 0 0.0 0.00 0.0 0.0 0 0.0 
D17WUS29B4 0.0 0.0 0.00 0.00 0.00 0 0.0 0.00 0.0 0.0 0 0.0 
D17WU29COM 6.2 5.9 0.35 0.30 0.35 0 0.0 0.00 0.0 0.0 0 0.0 
D17BSORCOM 5.4 5.6 0.79 -0.12 0.60 0 0.0 0.00 0.0 0.0 0 0.0 
D17B21COM 5.3 5.0 0.71 0.30 0.33 0 0.0 0.00 0.0 0.0 0 0.0 
D17R79COM 6.1 5.6 0.59 0.30 0.56 0 0.0 0.00 0.0 0.0 0 0.0 
D17MS21COM 6.0 6.0 0.24 0.00 0.24 0 0.0 0.00 0.0 0.0 0 0.0 
Dl8DIH63 4.5 4.4 0.19 0.10 0.19 6 12.7 0.47 12.3 13.6 0 0.0 
Dl8NFM16 4.6 4.6 0.16 o.oo 0.16 13 13.0 0.81 11.9 14.5 0 0.0 
D19CUS59 4.8 4.7 0.23 0.10 0.23 39 15.0 1. 27 12.3 16.1 39 62.8 
D19MUS59 5.7 5.6 0.33 0.10 0.33 0 0.0 0.00 0.0 0.0 0 0.0 
D19PUS59 4.6 4.7 0.31 -0.10 0.31 0 0.0 0.00 0.0 0.0 0 0.0 
D20TUS69 4.7 4.6 0.15 0.10 0.14 0 0.0 0.00 0.0 0.0 0 0.0 
D21CFM14 5.0 5.1 0.05 -0.10 0.35 0 0.0 0.00 0.0 0.0 0 0.0 
D21HUS83 4.0 4.0 0.07 0.10 0.07 0 0.0 0.00 0.0 0.0 0 0.0 
D21SFM75 4.8 4.7 0.46 0.10 0.09 0 0.0 0.00 0.0 0.0 0 0.0 
D23BFM45 4.0 4.0 0.12 0.00 0.08 0 0.0 0.00 0.0 0.0 0 0.0 
D23BUS67 3.9 3.9 0.10 0.00 0.10 0 0.0 0.00 0.0 0.0 0 0.0 
D23EIH20A 4.1 4.1 0.12 0.00 0.10 0 0.0 0.00 0.0 0.0 0 0.0 
D23EIH20B 4.0 4.1 0.12 -0.10 0.12 0 0.0 0.00 0.0 0.0 0 0.0 
D23LU190 5.1 5.2 0.17 -0.10 0.11 21 16.6 1.40 14.1 20.3 21 55.5 
D23MUS87 3.9 3.9 0.22 0.00 0.22 0 0.0 0.00 0.0 0.0 0 0.0 
D24CUS62 5.0 4.9 0.28 0.00 0.24 0 0.0 0.00 0.0 0.0 0 0.0 
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?::I~ge 1\lo. 1 
02/22/30 

PRQ,JECT STD. MIN. MAX. NO. AVG STD MIN MAX NO. AVG STD MIN MAX AVG 
COR. COR. COR. LAB LAB LAB LAB LAB LAB LAB LAB LAB LAB PAS 
PVF. PVF. PVF. VM.A VM.A VM.A VM.A VM.A PVF PVF PVF PVF PVF 3/8 

-------------------

D1FNUS82 7.26 52.6 82.5 21 14.3 0.58 13.5 15.4 21 85.9 3.63 80.0 96.3 95 
D1HUSH50 6.52 50.3 68.6 15 13.6 1.51 12.4 16.2 15 83.6 8.03 66.1 90.6 95 
D1LMSH19 4. 78 58.2 70.2 8 13.6 0.23 13.3 14.0 8 82.9 0.75 82.2 84.4 84 
D1LMUS82 0.00 0.0 0.0 5 14.5 0.42 14.1 15.0 5 80.8 2.45 77.2 83.6 95 
D2TFM188 0.00 0.0 0.0 5 14.8 0.55 14.0 15.3 5 73.5 5.05 69.3 82.1 98 
D2TFM188B 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 o.o 0.0 99 
D2TFM188C 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
D2TI20G2 0.00 0.0 0.0 5 13.1 0.41 12.7 13.7 5 84.5 3.03 79.6 86.7 96 
D3CUS287 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 98 
D3WUS82 7.13 57.1 78.5 8 13.9 0.53 12.6 14.3 8 74.6 3.55 70.0 81.0 99 
D4CUS60S 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 94 
D4CUS60L 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 94 
D5GAFM65 0.00 0.0 0.0 0 0.0 0.00 0.0 o.o 0 0.0 0.00 0.0 0.0 97 
DSHOL044 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 98 
D5LSP326 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 98 
DSLUUS84D 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 100 
DSLUUS84C 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 72 
D5LUUS84L1 o.oo 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D5LUUS84L2 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 o.o 0.0 95 
DSGAUS84 10.76 40.5 70.3 6 15.0 0.21 14.7 15.3 6 77.4 5.48 72.2 86.9 98 
D7TGS12 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 98 
D7TGU67 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
D8NI20S 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
D8NI20L 0.00 0.0 0.0 7 11.3 0.36 10.9 11.8 7 71.4 4.34 64.3 76.7 97 
D8TI20 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 o.o 0.0 96 
D8TYUS83 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D10ANU28 0.00 0.0 0.0 23 14.7 0.51 13.6 15.5 0 0.0 0.00 0.0 0.0 95 
D12GFM17 5.03 50.6 70.3 8 12.5 1. 30 10.5 15.1 8 79.3 6.53 64.8 86.2 93 
D12GFM17B 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 95 
D12MFM13 2.42 45.0 53.3 13 12.2 0.53 11.5 13.1 13 74.5 5.88 65.6 88.7 96 
D12MIH45 8.37 41.1 61.8 7 12.9 0.80 12.1 13.9 7 63.0 5.44 52.7 68.4 94 
D13FAU77 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
D13FAU77B 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D13FAU77C 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 95 
Dl3FAU77D 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
D13GOSH8 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 94 
D13GOU87 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 94 
D13JAS11 0.00 0.0 0.0 0 o.o 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
D13LAS95 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 o.oo 0.0 0.0 95 
D14BSH21 3.83 45.3 54.9 6 11.7 0.42 11.0 12.1 6 80.8 3.39 77.0 85.9 76 
D14BSH21B 2.81 48.0 56.2 15 11.9 1.28 10.3 15.9 15 83.7 6.32 74.0 97.1 77 
D14BSH71 2.84 51.6 61.2 18 13.1 0.38 12.6 14.1 18 83.2 5.70 71.4 90.6 92 
Dl4BUS28 7.04 40.1 65.2 9 12.0 0. 79 10.5 13.1 9 79.8 6.54 67.6 89.6 78 
D14LUS29 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 76 
D14TIH35 0.00 0.0 0.0 36 12.0 0.74 10.5 13.6 36 77.7 6.63 65.2 92.4 58 
D14TIH35ML 0.00 o.o 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 79 
D14TIH35FR 3.15 46.3 55.2 15 11.4 0.61 9.9 12.1 15 82.1 4.97 74.9 96.0 72 
D16JUS28 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 79 
D16JUS28B 0.00 0.0 0.0 0 0.0 0.00 0.0 o.o 0 0.0 0.00 0.0 0.0 79 
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?age No. 2 
02/22/90 

PROJECT STD. MIN. MAX. NO. AVG STD MIN MAX NO. AVG STD MIN MAX AVG 
COR. COR. COR. LAB LAB LAB LAB LAB LAB LAB LAB LAB LAB PAS 
PVF. PVF. PVF. VMA VMA VMA VMA VMA PVF PVF PVF PVF PVF 3/8 

-- --- -- -- -- -- -- -- -- -- -- -- --

D16NSH44 o.oo 0.0 o.o 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 91 
Dl6RFM26 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 92 
Dl6RUS77Bl 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 o.o 0.0 74 
Dl6RUS77B2 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 76 
Dl6RUS77L 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 93 
Dl6RUS77S 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 tJ.OO 0.0 0.0 91 
D16SPU18B 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 77 
D16SPU18S 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 88 
D17BFM28 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D17BSH21 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D17BUS21 0.00 0.0 o.o 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 73 
D17BSH36TB 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 76 
D17BSH36TD 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 95 
D17GS105 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 95 
D17GSH6 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D17GSH6B 0.00 0.0 0.0 0 0.0 0.00 . 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D17GSH6C 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D17WUS29D 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 89 
D17WUS29B1 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 72 
D17WUS29B2 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 74 
D17WUS29B3 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 73 
D17WUS29B4 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 72 
Dl7WU29COM 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
D17BSORCOM 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 95 
D17B21COM 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 94 
D17R79COM 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 97 
Dl7MS21COM 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 95 
D18DIH63 0.00 0.0 0.0 14 12.6 0.53 11.7 13.7 0 0.0 0.00 0.0 0.0 75 
Dl8NFM16 0.00 0.0 0.0 13 15.0 0.52 13.6 15.7 0 0.0 0.00 o.o 0.0 68 
D19CUS59 5.29 53.4 72.6 44 12.8 0.54 11.7 13.6 44 75.2 6.08 66.2 83.7 96 
D19MUS59 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 69 
D19PUS59 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 79 
D20TUS69 0.00 0.0 0.0 19 11.8 0.35 11.3 12.4 19 80.9 3.15 74.8 87.0 95 
D21CFM14 0.00 o.o 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 96 
D21HUS83 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 92 
D21SFM75 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 89 
D23BFM45 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 100 
D23BUS67 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 100 
D23EIH20A 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 94 
D23EIH20B 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 94 
D23LU190 5.30 45.4 66.9 24 12.3 0.51 11.2 13.2 24 78.5 4.52 70.6 87.5 94 
D23MUS87 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 51 
D24CUS62 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 0 0.0 0.00 0.0 0.0 95 
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-:-::c.ge ~o. : 
'J'2; 27/90 

PROJECT P3/8 P10 P10 PlO P40 P40 P40 P80 P80 P80 P200 P200 P200 
.45- AVG DES- .45- AVG DES- .45- AVG DES- .45- AVG. DES- .45-

AVG AVG AVG AVG AVG AVG AVG AVG AVG 

-- -- -- -- -- -- -- -- -- -- -- -- --
DlFNUS82 4.9 40.1 0.9 9.4 27.9 1.5 -3.4 14.5 1.0 2.2 5.5 -1.0 5.7 
D1HUSH50 4.8 37.0 2.2 12.5 25.8 0.7 -1.3 17.6 -0.5 -0.9 6.2 -0.4 5.0 
DlLMSH19 -4.3 41.3 0.4 -1.9 23.9 1.8 -4.4 13.1 0.9 0.1 4.6 1.6 4.3 
D1LMIJS82 5.3 36.4 3.9 13.1 24.7 3.3 -0.2 12.4 0.8 4.3 1.6 0.4 9.6 
D2TFM188 1. 5 42.8 3.6 6.7 21.3 4.3 3.2 8.6 1.0 8. 1 2.2 0.6 9.0 
D2TFM188B 1.4 45.9 -0.8 3.6 31.8 -4.2 -7.3 14.2 -8.5 2.5 3.5 -2.3 7.7 
D2'TFM188C 2.6 45.7 -1.5 3.8 30.2 -2.4 -5.7 11.6 -4.1 5.1 2.0 0.1 9.2 
D2TI20G2 3.5 36.4 -0.6 13.1 18.1 1.3 6.4 8.2 -2.0 8.5 2.6 -0.9 8.6 
D3CUS287 1. 6 40.0 -0.6 9.5 24.8 0.8 -0.3 12.4 -0.2 4.3 4.2 -2.9 7.0 
D3WUS82 1.2 41.6 -1.1 7.9 29.4 0.6 -4.9 15.3 1.8 1.4 4.1 -1.6 7.1 
D4CUS60S 5.6 40.5 0.1 9.0 18.9 0.4 5.6 10.2 0.2 6.5 3.5 1.0 7.7 
D4CUS60L 5.9 39.7 0.9 9.8 18.5 0.8 6.0 10.3 0.1 6.4 4.6 -0.1 6.6 
D5GAFM65 3.2 36.1 -1.6 13.4 17.8 2.4 6.7 6.3 2.6 10.4 1.3 2.0 9.9 
D5HOL044 1.9 37.6 0.8 11.9 20.8 -1.2 3.7 10.1 -1.6 6.6 3.7 -2.0 7.5 
DSLSP326 2.5 38.8 0.1 10.7 23.0 0.0 1.5 10.1 -0.7 6.6 2.8 -0.9 8.4 
DSLUUS84D 0.5 38.4 -0.1 11.1 21.2 0.5 3.3 10.0 2.4 6.7 2.3 1.8 8.9 
D5LUUS84C 7.8 35.5 0.8 3.9 20.1 0.7 -0.6 9.1 1.0 4.1 2.2 1.1 6.7 
D5LUUS84L1 4.2 39.8 -0.6 9.7 21.9 -1.7 2.6 10.1 -1.6 6.6 2.5 -0.2 8.7 
DSLUUS84L2 4. 6 36.6 -1.4 12.9 20.4 -0.6 4.1 10.1 -0.8 6.6 2.2 0.5 9.0 
D5GAUS84 1.6 39.2 -0.8 10.3 21.9 -2.3 2.6 11.8 -3.3 4.9 3.7 -2.0 7.5 
D7TGS12 2.2 38.1 3.1 11.4 22.5 1.4 2.0 9.5 1.9 7.2 4.8 0.8 6.4 
D7TGU67 3.1 39.2 2.0 10.3 23.2 0.7 1.3 10.6 0.8 6.1 5.6 0.0 5.6 
D8NI20S 2.6 37.7 0.4 11. 8 26. 1 -1.7 -1.6 15.3 -3.7 1.4 5.7 -1.8 5.5 
D8NI20L 3.4 37.4 0.7 12.1 26.1 -1.7 -1.6 15.1 -3.5 1.6 5.6 -1.7 5.6 
D8TI20 4.3 38.3 -0.2 11.2 26.1 -1.7 -1.6 14.7 -3.1 2.0 5.5 -1.6 5.7 
D8TYUS83 3.7 41.0 -1.1 8.5 22.5 1.9 2.0 12.4 -0.5 4.3 6.6 -1.7 4.6 
D10ANU28 5.2 35.9 -0.3 13.6 26.2 -1.9 -1.7 14.4 -1.2 2.3 4.3 -1.3 6.9 
D12GFM17 6.8 36.4 -1.9 13.1 25.3 -1.6 -0.8 9.9 -3.7 6.8 4.3 -1.3 6.9 
D12GFM17B 4.8 39.9 -3.7 9.6 27.1 -1.8 -2.6 11.4 -1.5 5.3 5.0 -0.7 6.2 
D12MFM13 3.8 41.2 -0.4 8.3 29.7 -2.4 -5.2 13.4 -2.6 3.3 6.7 -1.4 4.5 
D12MIH45 6.0 40.1 -0.1 9.4 27.9 1.1 -3.4 9.5 2.0 7.2 3.6 1.4 7.6 
Dl3FAU77 3.5 38.6 -0.2 10.9 23.7 -0.2 0.8 11.7 -0.1 5.0 3.8 0.3 7.4 
D13FAU77B 4.1 39.6 -0.1 9.9 26.7 0.4 -2.2 14.1 0.4 2.6 6.6 -0.7 4.6 
Dl3FAU77C 5.0 40.0 0.1 9.5 25.9 0.8 -1.4 12.9 -0.3 3.8 4.3 -1.8 6.9 
D13FAU77D 3.0 38.8 -0.8 10.7 23.8 0.7 0.7 11.4 1.8 5.3 3.8 -0.6 7.4 
Dl3GOSH8 6.5 38.5 -0.4 11.0 26.1 0.5 -1.6 11.3 -1.5 5.4 3.5 0.2 7.7 
D13GOU87 6.5 38.2 -0.1 11.3 25.8 0.8 1.3 11.0 -1.2 5.7 3.4 0.3 7.8 
D13JAS11 3.0 41.0 -3.3 8.5 27.3 -3.9 -2.8 16.4 -2.6 0.3 6.8 -1.8 4.4 
D13LAS95 5.3 41.2 -1.7 8.3 28.1 -1.0 -3.6 16.9 -2.4 -0.2 7.4 -1.5 3.8 
D14BSH21 3.5 35.5 -1.0 3.9 17.9 -2.9 1.6 9.4 -3.2 3.8 3.7 -1.7 5.2 
D14BSH21B 2.8 37.5 -2.0 1.9 19.6 -1.7 -0.1 10.2 -0.8 3.0 4.5 -0.8 4.4 
D14BSH71 8.3 35.8 -1.0 13.7 21.9 -0.2 2.6 14.6 -0.2 2.1 6.5 -0.5 4.7 
D14BUS28 1.9 38.1 0.3 1.3 25.4 1.2 -5.9 12.7 0.2 0.5 4.5 -0.8 4.4 
D14LUS29 3.7 37.0 -0.1 2.4 19.8 -2.3 -0.3 6.8 -2.2 6.4 2.4 -1.0 6.5 
D14TIH35 10.7 29.2 -0.5 4.6 17.5 -1.9 -0.8 6.7 0.7 4.7 3.4 0.0 4.3 
D14TIH35ML 0.7 38.2 0.2 1. 2 26.0 0.6 -6.5 13.5 -0.6 -0.3 4.7 -1.0 4.2 
D14TIH35FR 7.9 34.8 -2.1 4.6 21.9 -1.3 -2.4 14.6 -1.7 -1.4 6.7 -1.5 2.2 
Dl6JUS28 0.8 38.6 1.3 0.8 23.7 0.0 -4.2 15.5 -0.6 -2.3 4.1 0.1 4.8 
D16JUS28B 0.7 40.2 0.3 -0.8 23.8 0.0 -4.3 13.9 -2.3 -0.7 3.8 -1.5 5.1 
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?:!ge ~o. 2 
02/27/90 

FROJECT P3/8 PlO PlO P10 P40 P40 P40 P80 P80 P80 P200 P200 P2QO 
.45- AVG DES- .45- AVG DES- .45- AVG DES- .45- AVG. DES- .45-

AVG AVG AVG AVG AVG AVG AVG AVG AVG 

-- -- -- -- -- -- -- -- -- -- -- -- --

Dl6NSH44 9.4 41.1 -0.6 8.4 19.3 -1.3 5.2 7.6 -2.6 9.1 3.1 -1.7 8. 1 
D16RFM26 7.7 35.1 -0.7 14.4 19.7 -0.4 4.8 11.6 -0.7 5. 1 3.7 -0.9 7.5 
D16RUS77B1 -5.6 32.4 1.5 1.4 19.3 0.0 -2.6 11.6 0.0 -0.2 2.9 1.0 4.8 
D16RUS77B2 -7.8 32.8 -0.9 1.0 19.8 -0.5 -3.1 11.8 -0.3 -0.4 2.8 0.0 4.9 
D16RUS77L 6.6 35.6 -1.2 13.9 20.0 -0.7 4.5 12.1 -1.2 4.6 4.5 -1.7 6.7 
Dl6RUS77S 9.3 39.2 -0.4 10.3 26.9 -0.3 -2.4 20.9 -0.1 -4.2 5.4 -0.1 5.8 
D16SPU18B -8.9 35.8 1.1 -2.0 23.9 -0.1 -7.2 10.3 0.2 1.1 3.4 0.3 4.3 
D16SPU18S 11.8 42.0 -0.3 7.5 20.6 0.2 3.9 8.3 0.0 8.4 4.0 -1.2 7.2 
D17BFM28 4.1 40.0 0.0 9.5 28.6 -1.6 -4.1 15.5 0.5 1.2 4.9 0.1 6.3 
D17BSH21 4.0 40.0 0.0 9.5 27.5 -0.5 -3.0 17.7 -1.7 -1.0 6.4 -1.4 4.8 
D17BUS21 -5.1 37.5 -0.5 -3.7 26.7 0.3 -10 15.7 1.3 -4.3 6.1 -0.1 1.6 
D17BSH36TB -8.2 41.8 -2.3 -8.0 28.9 -2.1 -12 17.2 -2.9 -5.8 7.4 -1.7 0.3 
D17BSH36TD 4.7 40.9 -0.9 8.6 29.3 -2.3 -4.8 16.4 -0.4 3.0 5.2 -0.2 6.0 
D17GS105 4.7 36.4 3.6 13.1 24.2 2.8 0.3 13.7 0.3 3.0 5.5 -0.5 5.7 
D17GSH6 4.3 36.5 -0.3 13.0 21.1 0.1 3.4 8.6 -0.4 8.1 3.4 -0.4 7.8 
D17GSH6B 3.9 39.1 -0.2 10.4 21.5 -0.2 3.0 8.8 -0.1 7.9 3.5 0.2 7.7 
D17GSH6C 3.8 38.7 0.2 1o.a 21.9 -0.6 2.6 7.8 0.9 8.9 2.9 0.8 8.3 
D17WUS29D 10.7 39.5 -0.1 10.0 26.3 -1.6 -1.8 15.2 -1.7 1.5 6.0 -1.6 5.2 
D17WUS29B1 -3.7 37.1 -1.1 -3.3 24.3 -1.3 -7.6 12.6 -1.6 -1.2 3.3 -0.3 4.4 
D17WUS29B2 -5.6 34.8 1.2 -1.0 22.6 0.4 -5.9 12.4 -1.4 -1.0 3.1 -0.1 4.6 
D17WUS29B3 -4.7 38.3 -2.3 -4.5 24.9 -1.9 -8.2 14.2 -3.2 -2.8 4.9 -1.9 2.8 
D17WUS29B4 -3.3 35.0 1.0 -1.2 23.3 -0.3 -6.6 12.8 -1.8 -1.4 4.4 -1.4 3.3 
D17WU29COM 2.6 38.3 1.7 11.2 25.5 0.5 -1.0 20.1 -1.1 -3.4 4.4 0.6 6.8 
D17BSORCOM 5.1 39.9 0. 1 9.6 27.1 -1.1 -2.6 18.5 -1.5 -1.8 3.2 1.8 8.0 
D17B21COM 5.8 38.9 1.1 10.6 25.1 0.9 -0.6 16.1 0.9 0.6 3.1 1.9 8.1 
D17R79COM 2.6 40.4 -0.4 9.1 27.2 -1.2 -2.7 19.1 -2.1 -2.4 3.9 1.1 7.3 
D17MS21COM 5.4 39.6 0.4 9.9 25.3 0.7 -0.8 14.8 1.2 1.9 4.7 1.3 6.5 
D18DIH63 4.7 37.3 -1.0 2.1 24.3 -1.5 -4.8 8.7 -2.9 4.5 3. 1 -1.9 5.8 
D18NFM16 11.7 41.5 -0.4 -2.1 25.6 1.9 -6.1 0.0 o.o 0.0 2.0 -1.4 6.9 
D19CUS59 3.6 41.6 -0.1 7.9 22.2 0.3 2.3 8.8 -1.6 7.9 3.6 -1.1 7.6 
D19MUS59 10.4 38.8 3.3 0.6 25.1 2.0 -5.6 14.0 0.3 -0.8 2.3 -0.4 6.6 
D19PUS59 0.5 39.5 -0.9 -0.1 25.8 0.8 -6.3 19.2 -1.0 -6.0 5.7 -2.3 3.2 
D20TUS69 5.2 42.1 -3.0 7.5 27.2 -3.6 -2.7 9.5 -1.8 7.2 4.8 -1.1 6.4 
D21CFM14 4.4 36.6 3.8 12.9 23.3 2.7 1.2 8.2 2.4 8.5 1.8 0.0 9.4 
D21HUS83 8.4 38.8 1.8 10.7 25.8 1.0 -1.3 10.1 1.5 6.6 2.1 0.8 9.1 
D21SFM75 10.6 38.5 -0.3 11.0 26.6 1.3 -2.1 10.6 -2.9 6.1 3.0 -2.4 8.2 
D23BFM45 0.3 38.0 -2.1 11.5 24.6 -3.5 -0.1 13.8 -7.9 2.9 6.0 -3.1 5.2 
D23BUS67 0.2 36.8 -0.9 12.7 23.5 -2.4 1.0 13.5 -7.6 3.2 5.9 -3.0 5.3 
D23EIH20A 6.0 36.0 -0.1 13.5 23.1 -2.0 1.4 9.2 -3.3 7.5 4.7 -1.8 6.5 
D23EIH20B 6.4 34.3 2.2 15.2 21.6 1.5 2.9 9.4 1.3 7.3 6.8 -2.1 4.4 
D23LU190 5.7 34.1 0.1 15.4 24.9 -1.3 -0.4 16.9 -7.0 -0.2 4.6 -2.2 6.6 
D23MUS87 36.8 34.6 1.9 8.9 17.5 2.2 4.0 11.1 1.1 3.6 6.6 -0.2 3.3 
D24CUS62 4.6 39.1 0.2 10.4 19.2 0.9 5.3 12.0 -0.4 4.7 5.1 -1.8 6.1 
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':l-"'':ie ~o. 
D2/27/90 

PROJECT COURSE IN TERM SCRNG FIELD PCT. PCT. PCT. PCT. 
AGGREG AGGREG TYPE SAND CRSE INTM SCRG FLD. 
'l'Y'PE TYPE TYPE AGRG ~GRG SAND 

----
DiFNUS82 SANDSTONE SANDSTONE 55.0 30.0 15.0 
D1HUSH50 SANDSTONE SANDSTONE 60.0 25.0 15.0 
D1LMSH19 SANDSTONE SANDSTONE SANDSTONE RIVER SAND 50.0 40.0 10.0 
D1LMUS82 SAND STONE SM"'DSTONE L.S. GRAVL 55.0 30.0 15.0 
D2TFM188 LIMESTONE CYCLONIC 49.0 41.0 10.0 
D2TFM188B 50.0 25.0 25.0 
D2TFM188C 0.0 0.0 
D2TI20G2 'LIMESTONE 60.0 30.0 10.0 
DJCUS287 LIMESTONE LIMESTONE LIMESTONE 45.0 13 22.0 20.0 
D3WUS82 LIMESTONE SANDSTONE LIMESTONE 0.0 
D4CUS60S LIMESTONE LIMESTONE 0.0 
D4CUS60L 0.0 
D5GAFM65 LS&SIL. SD LS&SIL. SD 32.7 8.2 
D5HOL044 CALICHE 56.5 38.5 5.0 
D5LSP326 SIL. SAND SIL. SAND 55.1 33.8 11.1 
D5LUUS84D CALICHE LS&SIL. SD 54.5 40.5 5.0 
D5LUUS84C 17.F; 20 35.7 7.1 
D5LUUS84L1 61.3 30.6 8.1 
D5'LUUS84L2 0.0 
D5GAUS84 CALICHE CALICHE 56.5 38.5 5.0 
D7TGS12 0.0 
D7TGU67 0.0 
D8NI2DS LIMESTONE LIMESTONE LIMESTONE 34.0 29 25.0 12.0 
D8NI20L CJ.O 
D8TI20 LJK870010T LJK870011T LKK870012T LBK870013T 30.0 30 30.0 10.0 
D8TYUS83 0.0 
D10ANU28 SANDSTONE SANDSTONE 62.0 38.0 0.0 
D12GFM17 LIMESTONE LIMESTONE 62.0 10.0 28.0 
D12GFM17B n5.o 15.0 20.0 
D12MFM13 SANDSTONE LIMESTONE LIMESTONE 64.0 10.0 26.0 
D12MIH45 LIMESTONE LIMESTONE LIMESTONE 30.0 30 20.0 20.0 
Dl3FAU77 LIMESTONE LIMESTONE LIMESTONE 47.0 14 22.0 17.0 
Dl3FAU77B 47.0 14 22.0 17 .o 
D13FAU77C 58.0 24.0 18.0 
Dl3FAU77D 47.0 14 22.0 17.0 
D13GOSH8 LIMESTONE LIMESTONE LIMESTONE SILICA 37.0 25 16.0 22.0 
D13GOU87 LIMESTONE LIMESTONE LIMESTONE SILICA 37.0 25 16.0 22.0 
D13JAS11 LIMESTONE LIMESTONE LIMESTONE 42.0 10 26.0 22.0 
D13LAS95 LIMESTONE LIMESTONE LIMESTONE 47.0 14 22.0 17 .o 
D14BSH21 SANDSTONE DOLOMITE DOLOMITE 0.0 
D14BSH21B 0.0 
D14BSH71 SANDSTONE LIMESTONE LIMESTONE 52.0 16 16.0 16.0 
D14BUS28 SANDSTONE LIMESTONE SILICA 36.0 26 15.0 23.0 
Dl4LUS29 SANDSTONE SANDSTONE SANDSTONE LIMESTONE 0.0 
D14TIH35 SANDSTONE LIMESTONE LIMESTONE LIMESTONE 0.0 
D14TIH35ML 47.0 17 17.0 19.0 
Dl4TIH35FR 0.0 
Dl6JUS28 LIMESTONE LIMESTONE LIMSTN SCR 65.0 20.0 15.0 
D16JUS28B 0.0 
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?age No. 2 
02/27/90 

PROJECT COURSE IN TERM SCRNG FIELD PCT. PCT. PCT. PCT. 
AGGREG AGGREG TYPE SAND CRSE INTM SCRG FLD. 
TYPE TYPE TYPE AGRG AGRG SAND 

----
D16NSH44 SANDSTONE CR. GRAVEL DOLYTE/GR. FIELD 55.0 20.0 25.0 
DlbRFM26 •J. 0 
D16RUS77B1 CR. GRAVEL CR. GRAVEL 0.0 
Dl6RUS77B2 0.0 
D16RUS77L 65.0 20.0 15.0 
D16RUS77S 53.0 28.0 19.0 
D16SPU18B LIMSTN #78 CR. GRAVEL SIL. GR. SIL. GR. 60.0 25.0 15.0 
D16SPU18S 0.0 
D17BFM28 LIMESTONE LIMESTONE 62.0 28.0 10.0 
D17BSH21 LIMESTONE LIMESTONE 62.0 28.0 10.0 
D17BUS21 CONC. AGG. LIMESTONE LIMESTONE 68.0 22.0 10.0 
D17BSH36TB LIMESTONE LIMESTONE 63.0 22.0 10.0 
D17BSH36TD <=i8.0 30.0 12.0 
D17GS105 LIMESTONE LIMESTONE 62.0 25.0 13.0 
D17GSH6 LIMESTONE SIL. GRAVE 61.0 25.0 14.0 
D17GSH6B 0.0 
D17GSH6C 0.0 
D17WUS29D 56.0 25.0 19.0 
D17WUS29B1 n.o 
D17WUS29B2 0.0 
D17WUS29B3 0.0 
D17WUS29B4 0.0 
D17WU29COM LIMESTONE 61.0 25.0 14.0 
Dl7BSORCOM LIMESTONE 61.0 25.0 14.0 
Dl7B21COM LIMESTONE 61.0 25.0 14.0 
D17R79COM LIMESTONE SIL. GR. 61.0 25.0 14.0 
D17MS21COM LIMESTONE 61.0 25.0 14.0 
D18DIH63 LIMESTONE PEA GRAVEL 35.0 25 20.0 20.0 
D18NFM16 PIT RUN LIMESTONE 27.0 50 12.0 11.0 
D19CUS59 SANDSTONE SANDSTONE SANDSTONE 55.0 20.0 25.0 
D19MUS59 SIL. GR. SIL. GR. SIL. GR. 60.0 20.0 20.0 
D19PUS59 SIL. GR. SIL. GR. SIL. GR. 60.0 20.0 20.0 
D20TUS69 LIMESTONE LIMESTONE LIMESTONE 41.0 26 11.0 22.0 
D21CFM14 40.0 20 25.0 15.0 
D21HUS83 GRAVEL GRAVEL CONC. SAND 40.0 18 22.0 20.0 
D21SFM75 GRAVEL GRAVEL CONC. SAND 35.0 20 25.0 20.0 
D23BFM45 LIMESTONE 0.0 
D23BUS67 0.0 
D23EIH20A LIMESTONE 40.8 21 0.0 
D23EIH20B 0.0 
D23LU190 LIMESTONE LIMESTONE LIMESTONE SIL. SAND 38.0 27 13.0 20.0 
D23MUS87 LIMESTONE 0.0 0.0 
D24CUS62 62.0 25.0 13.0 
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i'age l'lo. 1 ... 
02/27/90 

PROJECT 1-\VERAGE AVERAGE 
MINIMUM MAXIMUM 

AIR TEMP. AIR TEMP. 

D1FNUS82 67.40 91.40 
D1HUSH50 70.00 90.00 
D1LMSH19 42.00 71.00 
D1LMUS82 71.00 93.00 
D2TFM188 70.20 87.20 
D2TFM188B 0.00 0.00 
D2TFM188C 0.00 0.00 
D2TI20G2 70.40 89.60 
D3CUS287 60.00 96.00 
D3WUS82 74.00 97.00 
D4CUS60S 62.00 90.00 
D4CUS60L 60.00 83.00 
D5GAFM65 56.00 82.00 
D5HOL044 71.00 95.00 
D5LSP326 63.20 86.50 
D5LUUS84D 59.00 86.00 
D5LUUS84C 68.00 90.00 
D5LUUS84L1 70.00 95.00 
D5LUUS84L2 0.00 0.00 
D5GAUS84 67.00 93.00 
D7TGS12 69.00 95.40 
D7TGU67 62.78 85.63 
D8NI20S 0.00 0.00 
D8NI20L 0.00 0.00 
D8'TI20 0.00 0.00 
D8TYUS83 0.00 0.00 
Dl0ANU28 69.13 91.87 
Dl2GFM17 0.00 0.00 
D12GFM17B 78.80 86.00 
Dl2MFM13 73.15 91.77 
Dl2MIH45 68.57 88.57 
D13FAU77 73.75 98.25 
Dl3FAU77B 73.56 96.30 
D13FAU77C 76.00 100.80 
D13FAU77D 0.00 0.00 
Dl3GOSH8 0.00 0.00 
Dl3GOU87 0.00 0.00 
D13JAS11 74.58 94.69 
Dl3LAS95 73.10 106.30 
Dl4BSH21 68.17 83.83 
D14BSH21B 63.50 82.80 
D14BSH71 57.00 75.17 
D14BUS28 69.67 90.89 
D14LUS29 68.17 86.50 
D14TIH35 0.00 0.00 
Dl4'TIH35ML 0.00 0.00 
D14TIH35FR 68.36 80.64 
Dl6JUS28 77.69 93.31 
D16JUS28B 78.14 95.57 
D16NSH44 76.50 90.10 
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Page No. 2 
n2/27/90 

PROJECT AVERAGE AVERAGE 
MINIMUM MAXIMUM 

AIR TEMP. AIR TEMP. 

D16RFM26 73.83 91.33 
D16RUS77B1 77.57 93.21 
D16RUS77B2 77.00 92.10 
D16RUS77L 75.71 91.00 
D16RUS77S 76.44 93.22 
D16SPU18B 77 .so 92.88 
D16SPU18S 75.00 90.13 
D17BFM28 67.60 90.80 
D17BSH21 71.90 89.90 
D17BUS21 67.88 91.88 
D17BSH36TB 71.50 98.00 
D17BSH36TD 74.83 98.50 
D17GS105 77.50 99.75 
D17GSH6 71.43 91.71 
Dl7GSH6B 71.75 94.75 
D17GSH6C 0.00 0.00 
D17WUS29D 77.63 93.25 
D17WUS29B1 75.50 96.50 
D17WUS29B2 64.00 85.86 
D17WUS29B3 0.00 0.00 
D17WUS29B4 0.00 0.00 
D17WU29COM 73.40 95.60 
D17BSORCOM 71.00 91.00 
D17B21COM 70.40 90.40 
D17R79COM 71.40 95.40 
D17MS21COM 79.00 99.80 
D18DIH63 71.57 86.93 
D18NFM16 73.85 91.08 
D19CUS59 69.54 89.46 
D19MUS59 69.29 92.14 
D19PUS59 69.62 94.03 
D20TUS69 71.63 95.42 
D21CFM14 0.00 0.00 
D21HUS83 76.14 87.00 
D21SFM75 80.10 96.00 
D23BFM45 85.00 103.50 
D23BUS67 85.33 102.00 
D23EIH20A. 73.65 94.75 
D23EIH20B 75.50 99.83 
D23LU190 76.76 99.20 
D23MUS87 0.00 0.00 
D24CUS62 70.18 97.73 
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APPENDIX H 

Summary of Asphalt Content 
Data by mixture type for each project. 
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AS~HALT CONTENT DATA 
AU MIXTIJRES 

DlST COIJNTY 

l FANNIJI 
1 H1JN'l' 
1 LAMAR 
1 LAMAR 
2 TARRANT 
2 TARRANT 
3 CLAY 
3 WICHITA 
4 CARSON 
4 CARSON 
5 GARZA 
'5 HOCKLEY 
5 LUBBOCK 
'5 LUBBOCX 
5 LUBBOCK 
5 LUBBOCK 
5 GARZA 
'7 't'OM GREEN 

1 TOM GREEN 

8 NOLAN 
8 NOLAN 
8 TAYLOR 
B TAYLOR 

10 ANDERSON 
12 GALVESTON 
1.2 GALVESTON 

12 MON'l'GOMERY 

12 MON'l'GOMERY 

13 FAYETl'E 
13 FAYETl'E 
13 FAYITI'E 
13 GaiZALES 
13 GONZALES 
13 JACKSON 
13 LAVACA 
14 BASTROP 
l4 .BASTROP 
14 BASTROP 
14 BLANCO 
14 LEE 
14 TRAVIS 
14 TRAVIS 
14 TRAVIS 

16 JIM WEll 
15 JIM WELL 
Hi NUECES 
1£ REFUGIO 
16 REFUGIO 

PROJEC'I' 

us 82 
SH 50 
SH 19 
us 82 
FM 1886 
IH20 
us 287 
us 82 
OS 60 
OS 60 
FM 651 
FM 300 
SPUR 326 
us 84 
OS 84 
us 84 
us 84 
FM 388 

OS 67 
IH 20 
IH 20 
IH 20 
us 83 
us 287 
FM 1764 
FM 1764 
FM 1314 
IH 45 
us 77 
us 77 
[J577 

SH 80 
OS 87 
SH 111 
SH 95 
SH 21 
SH 21 
SH 71 
OS 281 

US290 
IH 35 
IH35·MliN 

TYPE 

D LEVEL UP 
D SURFACE 
C SURFACE 
D SURFACE 
G SURFACE 
G SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
D LEVEL UP 
D LEVEL UP 
D SURFACE 
D SURFACE 
D SURFACE 
C SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
D SURFACE 
D LEVEL UP 
D LEVEL UP 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
A LEVEL UP 
C SURFACE 

IH35-FROHTAGE C SURFACE 
us 281 
OS 281 

SH 44 
FM 2678 
OS 77 

C SURFACE 
C SURFACE 
D SURFACE 
D LEVEL UP 
B BASE 

Jt~lbN DESIGN 
# N \ AC 

DS3 57 
DS3 29 
DS3 26 
1 5 
631 10 
662 11 

1 lS. 
4 18 
1 8 
9 6 
3 48 

2 15 
1 14 
1 19 
1 9 
3 12 
1 7 

5 

18 
6 

20 
1 12 
DS3 24 
DS3 25 
D1 19 
02-3 11 
DS1 28 
DS1 14 
UW4 8 
M 19 
l:1tol6 11 

DS3 27 
DS3 19 
86-184 35 
M 28 
1 8 
2 22 

2 27 
DS3 23 
1 10 
2 
DS3 
DS3 
4 
6 

DS1 

1 

65 

37 
38 
22 

31 
14 
17 
6 

41 

5.6 
5.6 
5.3 
5.8 
7.6 
5.4 
4.8 
5.1 
4.8 
5.2 
4.2 
4.8 
6.7 
4.7 
4.5 
5.0 
5.1 
5.4 
5.4 
5.5 
5.5 
5.8 
4.7 
5.4 
5.2 
4.9 
5.3 
5.6 
6.0 
5.5 
6.0 
4.7 
4.7 
4.5 
5.7 
4.5 
4.5 
5.0 
4.8 
4.9 
4.3 
4.8 
4.7 
4.9 
4.9 
4.8 
5.4 
4.9 

EXT AC EXT AC 

AVG STD 

s..s 
5.3 
5.3 
5.6 
7.5 
5.2 
4.8 
4.9 
4.8 
5.3 
4.3 
5.1 
6.6 
4.6 
4.4 
4.8 
5.2 
5.4 
5.6 
5.6 
5.6 
5.9 
4.8 
5.4 
4.9 
5.0 
5.3 
5.2 
6.1 
S..9 
6.0 
4.6 
4.6 
4.6 
6.1 
4.5 
4.5 
5.0 
4.6 
5.0 
4.3 
4.7 
4.7 
4.9 
4.9 
4.8 
5.3 
4.8 

0.34 
0.27 
0.08 
0.15 
0.34 
0.21 
0.22 
0.16 
0.09 
0.31 
0.22 
0.16 
0.17 
0.17 
0.25 
0.10 
0.46 
0.25 
0.27 
0.22 
0.25 
0.23 
0.22 
0.17 
0.35 
0.35 
0.27 
0.45 
0.18 
0.27 
0.27 
0.19 
0.16 
0.17 
0.24 
0.07 
0.15 
0.25 
0.30 
0.12 
0.26 
0.21 
0.24 
0.09 
0.08 
0.11 
0.13 
0.12 

DES-EXT DES-EXT 

AVG STD 

0.1 o.:.u 
0.3 0.26 
0.0 0.08 
0.2 0.15 
0.1 0.34 
0.2 0.21 
0.0 0.15 
0.2 0.16 
0.0 0.09 
0.0 0.28 
0.0 0.26 

-0.3 0.10 
0.1 0.13 
0.1 0.17 
0.1 0.25 
0.2 0.10 

-0.1 0.16 
0.0 0.26 

-0.2 0.27 
-0.2 0.23 
-0.1 0.24 
-0.1 0.23 
-0.1 0.22 
0.1 0.17 
0.3 0.35 

-0.1 0.36 
0.1 0.27 
0.4 0.45 

-0.1 0.18 
-0.4 0.34 
0.0 0.27 
0.1 0.13 
0.1 0.13 

-0.1 0.17 
-0.4 0.24 
0.0 0.07 
o.o 0.15 
0.0 0.19 
0.2 0.30 

-0.1 0.12 
0.0 
0.1 
0.1 
0.1 
0.0 
0.0 
0.1 
0.1 

0.26 
0.21 
0.24 
0.09 
0.08 
0.11 
0.12 
0.10 



ASPHALT CONTENT DATA- (cont.) 
ALL MIXTURES 

DIST COUNTY PROJECT 

16 
16 
16 
16 
16 
17 

REFUGIO US 77 
REFUGIO US 77 
REFUGIO US 77 
S~ PATRICIO US 181 
S~ PATRICIO US 181 
BRAZOS FM 2818 

17 BRAZOS 
17 BURLESON 
17 BURLESON 
17 BURLESON 
17 GRIMES 
17 GRIMES 
17 GRIMES 
17 WASHINGTON 
17 WASHINGTON 
17 WASHINGTON 
17 WASHINGTON 
17 WASHINGTON 
17 BRAZOS 
17 BRAZOS 
17 ROBERTSON 
17 MADISON 
18 DALLAS 
18 NAVARRO 
19 CASS 
19 MARION 
19 P~OLA 

20 mER 
21 CAMERON 
21 HIDALGO 
21 STARR 
23 BROiiN 
23 BROiiN 
23 EASTLAND 
23 EASTLA.ND 
23 LAMPASAS 
23 McCULLOCH 
24 CULBERSON 

SH 21 
SH 21 
SH 36 
SH 36 
SH 105 
SH 6 
SH 6 
us 290 
us 290 
us 290 
us 290 
us 290 
SH30/0SR 
SH30/21 
us 79 
SH 21 
IH 635 
FM 1603 
SH 59 
us 59 
us 59 
us 69 
FM 1419 
us 83 
FM 755 
FM 45 
us 67 
Dl20 
Dl20 
us 190 
OS 87 
US62/180 

TYPE 
DESIGN 

# 
DESIGN 

N \ AC 

B BASE 
D LEVEL UP 
D SURFACE 
B BASE 
D SURFACE 
D SURFACE 

30 
1 
1A 

50 

19 
7 

14 
25 
11 
10 

D SURFACE 1 13 
B SURFACE 26 
B SURFACE 6 
D SURFACE 7 
D SURFACE 5 
D SURFACE 5 12 
D SURFACE 7 9 
D SURFACE 1 10 
B BASE 7 33 
B BASE 8 16 
B BASE 10 17 
D SURFACE 5 
D SURFACE 6 
D SURFACE 10 
D SURFACE 5 
D SURFACE 5 
C LEVEL UP 2449-B 37 
G BASE/SURF G3 19 
D 4 COURSES 1 44 
D 3 COURSES 2 13 
C BASE 2C 57 
G SURFACE 1 37 
D SURFACE 10 14 
D SURFACE 10 13 
D SURFACE 10 20 
D SURFACE 6 
D SURFACE 7 
D SURFACE 1 18 
D SURFACE 4 6 
D SURFACE 1D 25 
G SURFACE lD 7 
D SURF /LEVEL 50 

COUNT = 
MAX = 
MIN = 
AVG = 
STD = 
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86 
57 
5 

18 
12 

4.8 
5.4 
5.5 
4.5 
5.0 
5.8 
5.8 
5.6 
5.6 
5.8 
5.1 
5.8 
5.8 
4.2 
3.7 
3.7 
3.7 
6.2 
5.4 
5.3 
6.1 
6.0 
4.5 
4.6 
4.8 
5.7 
4.6 
4.7 
5.0 
4.0 
4.8 
4.0 
3.9 
4.1 
4.0 
5.1 
3.9 
5.0 

86 
7.6 
3.7 
5.1 
0.7 

EXT AC EXT AC 
AVG STD 

4.7 
5.3 
5.5 
4.5 
5.0 
5.8 

0.07 
0.06 
0.15 
0.14 
0.03 
0.34 

5.7 0.27 
5.5 0.21 
5.5 0.26 
5.5 0.17 
4.9 0.55 
5.7 0.25 
5.5 0.12 
4.2 0.08 
3.7 0.12 
3.6 0.25 
3.8 0.30 
5.9 0.35 
5.6 0.79 
5.0 0.71 
5.8 0. 59 
6.0 0.24 
4.4 0.19 
4.6 0.16 
4.7 0.23 
5.6 0.33 
4.7 0.31 
4.6 0.15 
5.1 0.05 
4.0 0.07 
4. 7 0.46 
4.0 0.12 
3.9 0.10 
4.1 0.12 
4.1 0.12 
5.2 0.17 
3.9 0.22 
4.9 0.28 

86 86 
7.5 0.79 
3.6 0.03 
5.0 0.23 
0.7 0.14 

DES-EXT DES-EXT 
AVG STD 

0.1 0.07 
0.1 0.06 
0.0 0.11 
0.0 0.12 
0.0 0.03 
0.0 0.34 
0.1 0.26 
0.1 0.27 
0.1 0.26 
0.3 0.17 
0.2 0.40 
0.1 0.25 
0.3 0.12 
0.0 0.10 
0.1 0.12 
0.1 0.25 

-0.1 0.28 
0.3 0.35 

-0.1 0.60 
0.3 0.33 
0.3 0.56 
0.0 0.24 
0.1 0.19 
0.0 0.16 
0.1 0.23 
0.1 0.33 

-0.1 0.31 
0.1 0.14 

-0.1 0.35 
0.1 0.07 
0.1 0.09 
0.0 0.08 
0.0 0.10 
0.0 0.10 

-0.1 0.12 
-0.1 0.11 
0.0 0.22 
0.0 0.24 

86 
0.4 

-0.4 
0.0 
0.1 

86 
0.60 
0.03 
0.21 
0.11 



ASPHALT CONTENT DATA 
TYPE A MIXTURES 

DIST COUNTY PROJECT TYPE 
DESIGN 

# 
DESIGN EXT AC EXT AC DES-EXT DES-EXT 

N \ AC AVG STD AVG STD 
************************************************************************************************************** 

14 TRAVIS IH 35 A LEVEL UP 2 37 4.3 4.3 0.26 O.D D.26 
*********************************************~********************************************************** 

COUNT = 1 1 

MAX = 37 4.3 4.3 0.26 0.0 0.26 
KIN 37 4.3 4.3 0.26 D.O 0.26 
AVG = 37 4.3 4.3 0.26 0.0 0.26 
STD = 0 0.0 0.0 0.00 0.0 0.00 

************************************************************************************************************** 
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ASPHALT CONTENT DATA 
TYPE B MIX'l'tiRES 

DESIGN DESIGN EX'!' AC EX'!' AC DES-EX'!' DES-EX'!' 
DIST COUNTY PROJECT TYPE H N % AC AVG STD AVG STD 
*********************************************************~******~~****************************** 

16 REFUGIO us 77 B BASE 1 41 4.9 4.8 0.12 0.1 0.10 
16 REFUGIO us 77 B BASE 3D 19 4.8 4.7 0.07 0.1 0.07 
16 SAN PATRICIO us 181 B BASE 25 4.5 4.5 0.14 0.0 0.12 
17 BURLESON SH 21 B SURFACE 26 5.6 5.5 0.21 0.1 0.27 
17 BURLESON SH 36 B SURFACE 6 5.6 5.5. 0.26 0.1 0.26 
17 WASHINGTON us 290 B BASE 7 33 3.7 3.7 0.12 0.1 0.12 
17 WASHINGTON us 290 B BASE 8 16 3.7 3.6 0.25 0.1 0.25 
17 WASHINGTON us 290 B BASE 10 17 3.7 3.8 0.30 -0.1 0.28 

*******************************~*************************~*~*****************~****************** 

COUNT " 8 8 8 8 8 8 
MAX = 41 5.6 5.5 0.30 0.1 0.28 
m = 6 3.7 3.6 0.07 -0.1 0.07 
AVG = 23 4.6 4.5 0.18 0.1 0.18 
STD : 11 0.8 0.8 0.08 0.1 0.09 

***************************************~********~*******************************************~··~ 
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ASPHALT CONTENT DATA 
TYPE C MIXTURES 

DESIGN DESIGN EXT AC ExT AC DES-EXT DES-EXT 
DIST COUNTY PROJECT TYPE # N \ AC AVG STD AVG STD 

************************************************************************************************************** 
1 LAMAR SH 19 C SURFACE DS3 26 5.3 5.3 0.08 0.0 0.08 
5 LUBBOCK us 84 C SURFACE 1 9 4.5 4.4 0.25 0.1 0.25 

14 BASTROP SH 21 C SURFACE 1 8 4.5 4.5 0.07 0.0 0.07 
14 BASTROP SH 21 C SURFACE 2 22 4.5 4.5 0.15 0.0 0.15 
14 BLANCO us 281 C SURFACE DS3 23 4.8 4.6 0.30 0.2 0.30 
14 LEE us 290 C SURFACE 1 10 4.9 5.0 0.12 -0.1 0.12 
14 TRAVIS IH35-KAIN C SURFACE DS3 38 4.8 4.7 0.21 0.1 0.21 
14 TRAVIS IH35·FRONTAGE C SURFACE DS3 22 4.7 4.7 0.24 0.1 0.24 
16 JIM WELL us 281 C SURFACE 4 31 4.9 4.9 0.09 0.1 0.09 
16 JIM WELL us 281 C SURFACE 6 14 4.9 4.9 0.08 0.0 0.08 
18 DALLAS IH 635 C LEVEL UP 2449-B 37 4.5 4.4 0.19 0.1 0.19 
19 PANOLA us 59 C BASE 2C 57 4.6 4.7 0.31 -0.1 0.31 

************************************************************************************************************** 
COUNT = 12 12 12 12 12 12 

MAX = 57 5.3 5.3 0.31 0.2 0.31 
MIN = 8 4.5 4.4 0.07 -0.1 0.07 
AVG = 25 4.7 4.7 0.17 0.0 0.17 
STD = 14 0.2 0.3 0.09 0.1 0.09 

************************************************************************************************************** 
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~3?HALT CONTENT DATA 
T'l'PE D MIXTURES 

DIST COIJNTY 

1 FANNIN 
1 IMi'T 

1 LAMAR 
3 CLAY 
3 WICHITA 
4 CARSON 
4 CARSON 
5 GARZA 
5 HOCKLEY 
5 LUBBOCJ: 

5 LUBBOCJ: 

5 LUBBOCJ: 

5 uA.RZ! 
7 TOM GREEN 
7 'l'OM GREEN 

8 NOLAN 
8 NOLAN 
8 TAYLOR 
8 TAYLOR 

10 ANDERSON 
12 GALVESTON 
12 GALVESTON 
12 MON'I'GOMERY 
12 MON'I'GOMERY 
13 FAYEm 
13 FAYEm 
13 FAYim 

GONZALES 
GONZALES 
JACKSON 
LAVACA 
BASTROP 
NUECES 
REFUGIO 
REFUGIO 
REFUGIO 

PROJECT 

OS 82 
SH S<l 
us 82 
us 287 
us 82 
us 60 
us 60 
rM 651 
FM 300 
SPUR 326 
us 84 
us 84 
us 84 
FM 388 
us 67 
IH 20 
IH20 
IH20 
us 83 
us 287 
rM 1764 
FM 1764 
rK 1314 
Di 45 
OS 77 
us 77 
us 77 
SH 80 

OS 87 
SH 111 
SH 95 
SH 71 
SH 44 
rK 2678 
OS 77 
OS 77 

13 
13 
13 
l3 
14 
16 
16 
16 
16 
16 
17 
17 
17 
17 
17 

SAN PATRICIO OS 181 
BRAZOS rK 2818 
BRAZOS SH 21 
BURLESON 
GRIMES 
GRIMES 

SH 36 
SH 105 
SH 6 

17 GRIMES SH 6 
17 WASHINGTON US 290 
17 WASHINGTON US 290 
17 BRAZOS SH30/0SR 
17 BRAZOS SH30/21 
17 ROBERTSON US 79 

DESIGN DESIGN 
TYPE II N \ AC 

0 LEVEL UP OS3 
0 SURFACE OS3 
0 SURFACE 1 
0 LEVEL UP 1 
0 SURFACE 4 
D SURFACE 1 
0 LEVEL UP 9 
0 LEVEL UP 3 
0 SURFACE 2 
0 SURFACE 
0 SURFACE 1 
0 LEVEL UP 3 
D SURFACE 
0 SURFACE 
D SURFACE 
0 SURFACE 1 
0 LEVEL UP 
0 SURFACE 
0 SURFACE OS3 • 
0 SURFACE DS3 
0 LEVEL UP 01 
0 LEVEL UP 02-3 
0 SURFACE DS1 
0 SURFACE DS1 
0 SURFACE DW4 
0 SURFACE DWS 
0 SURFACE DW6 

57 
29 
5 

15 
18 
8 
6 

48 
15 
14 
19 
12 
7 
5 

18 
6 

20 
12 
24 
25 
19 
11 
28 
14 
8 

19 
11 

0 SURFACE 

0 SURFACE 
0 SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D LEVEL UP 
D LEVEL UP 
0 SURFACE 
0 SURFACE 
D SURFACE 
0 SURFACE 
0 SURFACE 
D SURFACE 
0 SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
0 SURFACE 
D SURFACE 
0 SURFACE 

DS3 Z7 
DS3 19 
86-184 35 
r:M'S 28 
2 27 
DS1 17 

6 
1 7 
11 14 
5D 11 

10 
1 B 

7 

5 

5 12 
7 

1 
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9 
10 
5 

6 
10 
5 

5.6 
5.6 
5.8 
4.8 
5.1 
4.8 
5.2 
4.2 
4.8 
6.7 
4.7 
5.0 
5.1 
5.4 
5.4 
5.5 
5.5 
5.8 
4.7 
5.4 
5.2 
4.9 
5.3 
5.6 
6.0 
5.5 
6.0 
4.7 
4.7 
4.5 
5.7 
5.0 
4.8 
5.4 
5.4 
5.5 
5.0 
5.8 
5.8 
5.8 
5.1 
5.8 
5.8 
4.2 
6.2 
5.4 
5.3 
6.1 

E.X'I' A C E.X'I' A C 
AVG STD 

5.5 0.34 
5.3 o:n 
5.6 0.15 
4.8 0.22 
4.9 0.16 
4.8 0.09 
5.3 0.31 
4.3 0.22 
5.1 0.16 
6.6 0.17 
4.6 0.17 
4.8 0.10 
5.2 0.46 
5.4 0.25 
5.6 0.27 
5.6 0.22 
5.6 0.25 
5.9 0.23 
4.8 0.22 
5.4 0.17 
4.9 0.35 
5.0 0.35 
5.3 O.Z7 
5.2 0.45 
6.1 0.18 
5.9 0.27 
6.0 0. 27 
4.6 
4.6 
4.6 
6.1 
5.0 
4.8 
5.3 
5.3 
5.5 

5.0 
5.8 
5.7 
5.5 
4.9 
5.7 

0.19 
0.16 
0.17 
0.24 
0.25 
0.11 
0.13 
0.06 
0.15 
0.03 
0.34 
O.Z7 
0.17 
0.55 

0.25 
5.5 0.12 
4.2 0.08 
5.9 0.35 
5.6 0. 79 
5.0 0.71 
5.8 0.59 

DES-EXT DES-EXT 
AVG STD 

0.1 0.31 
0.3 0.26 
0.2 0.15 
0.0 0.15 
0.2 0.16 
0.0 0.09 
0.0 0.28 
0.0 0.26 

-0.3 0.10 
0.1 0.13 
0.1 0.17 
0.2 0.10 

-0.1 0.16 
0.0 0.26 

-0.2 0. 27 
-0.2 0.23 
-0.1 0.24 
-0.1 0.23 
-0.1 0.22 
0.1 0.17 
0.3 0.35 

-0.1 0.36 
0.1 0.27 
0.4 0.45 

-o .1 o.18 
-0.4 0.34 
0.0 0.27 
0.1 0.13 

0.1 0.13 
-0.1 0.17 
-0.4 0.24 
0.0 0.19 
0.0 0.11 
0.1 0.12 
0.1 0.06 
0.0 0.11 
0.0 0.03 
0.0 0.34 
0.1 0.26 
0.3 0.17 
0.2 0.40 

0.1 0.25 
0.3 0.12 
0.0 0.10 
0.3 0.35 

-0.1 0.60 
0.3 0.33 
0.3 0.56 



ASPHALT CONTENT DATA- (cont.) 
TYPE D MIXTURES 

DESIGN DESIGN EXT AC EXT AC DES-EXT DES-EXT 
DIST COUNTY PROJECT TYPE II N \ AC AVG STD AVG STD 

************************************************************************************************************** 
17 MADISON SH 21 D SURFACE 5 6.0 6.0 0.24 0.0 0.24 
19 CASS SH 59 D 4 COURSES 1 44 4.8 4.7 0.23 0.1 0.23 
19 MARION us 59 D 3 COURSES 2 13 5.7 5.6 0.33 0.1 0.33 
21 CAMERON FM 1419 0 SURFACE 10 14 5.0 5.1 0.05 -0.1 0.35 
21 HIDALGO us 83 0 SURFACE 10 13 4.0 4.0 0.07 0.1 0.07 
21 STARR FM 755 0 SURFACE 10 20 4.8 4.7 0.46 0.1 0.09 
23 BRcx.IN FM 45 D SURFACE 6 4.0 4.0 0.12 o.o 0.08 
23 BRcx.IN us 67 0 SURFACE 7 3.9 3.9 0.10 0.0 0.10 
23 EASTLAND IH 20 D SURFACE 1 18 4.1 4.1 0.12 0.0 0.10 
23 EASTLAND IH 20 D SURFACE 4 6 4.0 4.1 0.12 -0.1 0.12 
23 LAMPASAS us 190 0 SURFACE 10 25 5.1 5.2 0.17 -0.1 0.11 
24 CULBERSON US62/180 0 SURF/LEVEL 50 5.0 4.9 0.28 0.0 0.24 

*****************************************************************************************~**************** 

COUNT = 60 60 60 60 60 60 
MAX = 57 6.7 6·.6 0.79 0.4 0.60 
MIN = 5 3.9 3.9 0.03 -0.4 0.03 
AVG = 16 5.2 5.2 0.24 0.0 0.22 
STD = 12 0.6 0.6 0.15 0.2 0.12 

************************************************************************************************************** 
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ASPHALT CONTENT DATA 
TYPE G MIXTURES 

DESIGN DESIGN EXT AC EXT AC DES-EXT DES-EXT 
DIST COUNTY PROJECT TYPE # N \ AC AVG STD AVG STD 
************************************************************-****************~*************************** 

2 TARRANT FM 1886 G SURFACE 631 10 7.6 7.5 0.34 0.1 0.34 
2 TARRANT IH 20 G SURFACE 662 11 5.4 5.2 0.21 0.2 0.21 

18 NAVARRO FM 1603 G BASE/SURF G3 19 4.6 4.6 0.16 0.0 0.16 
20 TYLER us 69 G SURFACE 1 37 4.7 4.6 0.15 0.1 0.14 
23 McCULLOCH us 87 G SURFACE 10 7 3.9 3.9 0.22 0.0 0.22 

************************************************************************************************************** 
COUNT = 5 5 5 5 5 5 

MAX :: 37 7.6 7.5 0.34 0.2 0.34 
KIN = 7 3.9 3.9 0.15 0.0 0.14 
AVG = 17 5.2 5.2 0.22 0.1 0.21 
STD = 12 1.4 1.4 0.08 0.1 0.08 

*******************************************************~************************************************ 
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APPENDIX I 

Percentage of Densities within 92.0%-97.0% 
Data by mixture type for each project. 
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t.ORE DENSm (Gc/Gr) BETWEEN 92.0\-97.0\, LESS THAN 92 \, AND MORE 97 \ 

l.LL M:rl'I'URES 

COUNTY 

FANNIN 
l HUNT 

1 LAMAR 
3 WICHITA 

5 GARZA 
5 LUBBOCK 
5 LUBBOCK 
5 LUBBOCK 
5 LUBBOCK 
5 GARZA 

7 TOM GREEN 
10 ANDERSON 
12 GALVESTON 
12 MON'!"G<11ER Y 
12 MON'!"G<11ERY 
13 FAYE'l'l'E 
13 FAYE'l'l'E 
l3 FAYE'l'l'E 
13 GONZALES 

13 GONZALES 
13 JACKSON 
13 LAVACA 
14 BASTROP 
14 BASTROP 
14 BASTROP 
14 BLANCO 
14 LEE 

PROJECI' 

us 82 
SH 50 
SH 19 
us 82 
FM 651 
SPUR 326 
0584 
us 84 
OS 84 
us 84 
us 67 
OS 287 
FM 1764 
FM 1314 
Dl 45 
us 77 
OS 77 

us 77 

SH 80 
OS 87 
SH 111 
SH 95 
SH 21 
SH 21 
SH 71 
us 281 
OS 290 
005-MAlli 

TYPE 

D LEVEL UP 
D SURFACE 
C SURFACE 
D SURFACE 
0 LEVEL UP 

0 SURFACE 
D SURFACE 
C SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
0 SURFACE 
D LEVEL UP 
D SURFACE 
0 SURFACE 
D SURFACE 
0 SURFACE 
0 SURFACE 
D SURFACE 
D SURFACE 
0 SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
0 SURFACE 
C SURFACE 
C SURFACE 
C SURFACE 14 TRAVIS 

14 TRAVIS 005-FROHTAGE C SURFACE 
16 
16 
16 
16 
16 
16 
16 
16 
17 
17 
17 
17 

JIH WELL 

JIM liE.LL 
.NUECES 
REFUGIO 
REFUGIO 
REFUGIO 

us 281 
OS 281 
SH 44 
OS 77 
usn 
us 77 

SAN PATRICIO OS 181 
SAN PATRICIO OS 181 
BURLESON SH 21 
BURLESON 
BURLESON 
GRIMES 

SH 36 
SH 36 
SH 105 

C SURFACE 
C SURFACE 
D SURFACE 
B BASE 
B BASE 
D SURFACE 
B BASE 
D SURFACE 
B SURFACE 
B SURFACE 
0 SURFACE 
D SURFACE 

DESIGN 
# N AVG. 

DS3 14 95.3 
OS3 9 92.4 
DS3 7 93.3 
4 7 93.9 
3 12 92.2 
1 5 93.1 
1 12 92.7 
1 6 93.5 
3 6 93.3 
1 7 91.6 

18 93.9 
DS3 21 92.3 
01 16 93.7 
DS1 13 91.5 
051 5 92.3 
W4 11 92.7 
M 32 92.1 
1:'-16 16 94.0 
DS3 22 90.7 
OS3 11 90.1 
86-184 21 90.6 
M 37 93.1 
1 5 91.8 
2 10 91.4 
2 12 91.8 
DS3 9 92.6 
1 6 92.6 
DS3 15 92.2 
DS3 15 91.8 
4 

6 
DS1 
1 
3D 
lA 

50 

75 

14 

7 

10 
14 
10 
8 

16 
8 

49 
20 
9 
8 

94.2 
92.4 
93.7 
94.3 
93.9 
93.1 
95.1 
94.1 
93.2 
95.5 
93.3 
94.1 

STD. 

1.77 
1.80 
1.15 
1.51 
0.38 
1.17 
1.03 
1.09 
1. 74 
3.37 
1.25 
1. 70 
1.17 
0.65 
2.04 
1.09' 
1.33 
1.10 
1.66 
1.84 
1.89 
1.82 
0.76 
0.89 
0.77 
1. 70 
0.79 
1.07 
1.00 
0.90 
0.38 
1.40 
0.98 
0.54 
0.48 
1. 51 
0.17 
1.49 
1.95 
0.94 
1.15 

% WTI'HIN 

92-97 

80 
58 
87 
87 
70 
83 
75 
92 
75 
40 
93 
57 
92 
22 
55 
74 
53 
96 
22 
15 
23 
71 
40 
25 
40 
63 
78 
57 
42 
60 
85 
88 
98 

100 
99 

87 
100 
78 
74 
92 

96 

~ LESS 
THAN 
92 

3 
41 
13 
10 
30 

17 
25 

8 

23 
55 
6 

43 
7 

78 
44 
26 
47 
4 

78 
85 
77 

27 
60 

75 
60 
36 

22 
43 
58 
40 
15 
1l 
1 
0 
1 
2 
0 

21 
4 
8 
3 

\MORE 
THAN 

97 

17 
1 
0 
2 
0 
0 
0 
0 
2 
5 

1 
0 
0 

0 

1 
0 
0 
0 
0 

0 
0 

2 
0 
0 
0 
1 
0 
0 
0 
0 
0 

1 
0 
0 
0 

10 
0 
1 

22 
0 



CORE DENSITY (Gc/Gr) BETWEEN 92.0\-97.0\, LESS THAN 92 \, AND MORE THAN 97 \ 

ALL MIXTURES- (cont.) 
\ LESS \ MORE 

DESIGN \WITHIN THAN THAN 
DIST COUNTY PROJECT TYPE # N AVG. STD. 92-97 92 97 
~************~****************************************~********************************************** 

17 GRIMES SH 6 D SURFACE 7 17 91.2 1.34 28 72 0 
17 WASHINGTON us 290 D SURFACE 1 9 94.9 0.84 99 0 1 
17 WASHINGTON us 290 B BASE 7 25 94.4 1.49 90 5 4 
17 WASHINGTON us 290 B BASE 8 12 93.5 0.76 98 2 0 
17 WASHINGTON us 290 B BASE 10 7 93.9 0.93 98 2 0 
17 BRAZOS SH30/0SR D SURFACE 5 91.6 1.72 41 59 0 
17 BRAZOS SH30/21 D SURFACE 5 90.4 1.85 19 81 0 
17 ROBERTSON us 79 D SURFACE 6 90.8 1.61 23 77 0 
17 MADISON SH 21 D SURFACE 5 93.6 1.05 94 6 0 
19 CASS SH 59 D 4 COURSES 1 39 94.4 1.21 96 2 2 
19 MARION us 59 D 3 COURSES 2 6 95.8 1.38 80 0 19 
19 PANOLA us 59 C BASE 2C 30 93.5 1.05 92 8 0 
21 CAMERON Fl'l 1419 D SURFACE 10 7 92.3 0.77 65 35 0 
21 HIDALGO us 83 D SURFACE 10 8 93.0 0.63 94 6 0 
23 LAMPASAS us 190 D SURFACE lD 21 92.6 1.60 64 35 0 
23 McCULLOCH us 87 G SURFACE 10 5 95.0 0.73 100 0 0 

~*******************************************~******************************************************** 

COUNT = 57 57 57 57 57 57 
MAX = 49 95.8 3.37 100 85 22 
MIN = 5 90.1 0.17 15 0 0 
AVG = 13 93.0 1.23 70 28 2 
STD = 9 1.3 0.54 26 27 5 

*******************************~************************************~*************************** 
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CORE DENSITY {Gc/Gr) BETWEEN 92.0\-97.0\, LESS THAN 92 \, AND MORE THAN 97 \ 

TVFE B MIXTURES 
% LESS \ MORE 

DESIGN \ WITHIN THAN THAN 
DIST COUNTY PROJEcr LAYER # N AVG. STD. 92-97 92 97 

********************************************************************************************************** 
16 REFUGIO us 77 BASE 1 14 94.3 0.98 98 1 0 
16 REFUGIO us 77 BASE 3D 10 93.9 0.54 100 0 0 
16 SAN PATRICIO us 181 BASE 16 95.1 1. 51 87 2 10 
17 BURLESON SH 21 SURFACE 49 93.2 1.49 78 21 1 
17 BURLESON SH 36 SURFACE 20 95.5 1.95 74 4 22 
17 WASHINGTON us 290 BASE 7 . 25 94.4 1.49 90 5 4 
17 WASHINGTON us 290 BASE 8 12 93.5 0.76 98 2 0 
17 WASHDlGTON us 290 BASE 10 7 93.9 0.93 98 2 0 

********************************************************************************************************** 
COUNT = 8 8 8 8 8 8 

MAX = 49 95.5 1.95 100.00 21.04 22.10 
MIN:: 7 93.2 0.54 74.21 0.00 0.00 
AVG : 19 94.2 1.21 90.52 4.77 4.71 
STD = 13 0.8 0.47 9.84 6.77 7.90 

*************************************************************RARAA*AR4W*****RARAAAAAAAAAAA**************** 
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CORE DENSITY (Gc/Gr) BETWEEN 92.0\-97.0\, LESS THAN 92 \, AND MORE THAN 97 \ 

ME C 11IXTURES 
% LESS % MORE 

DESIGN % WITHlN THAN THAN 
DIST COUNTY PROJECT LAYER # N AVG. STD. 92-97 92 97 
************************************~************************~**************************************** 

1 LAMAR SH 19 SURFACE DS3 7 93.3 1.15 87 13 0 
5 LUBBOCK us 84 SURFACE 1 6 93.5 1.09 92 8 0 

14 BASTROP SH 21 SURFACE 1 5 91.8 0.76 40 60 0 
14 BASTROP SH 21 SURFACE 2 10 91.4 0.89 25 75 0 
14 BLANCO us 281 SURFACE DS3 9 92.6 1. 70 63 36 1 
14 LEE us 290 SURFACE 1 6 92.6 0.79 78 22 0 
14 TRAVIS IH35-MAlN SURFACE DS3 15 92.2 1.07 57 43 0 
14 TRAVIS IH35-fRONTAGE SURFACE DS3 15 91.8 1.00 42 58 0 
16 JIM WELL us 281 SURFACE 4 14 94.2 0.90 60 40 0 
16 JIM WELL us 281 SURFACE 6 7 92.4 0.38 85 15 0 
19 PANOLA us 59 BASE 2C 30 93.5 1.05 92 8 0 

***********************~****************************************~****************~************** 

COUNT = 11 11 11 11 11 11 
MAX = 30 94.2 1.70 92.31 74.99 0.58 
MIN= 5 91.4 0.38 25.01 7.69 0.00 
AVG = 11 92.7 0.98 65.53 34.42 0.05 
STD = 7 0.9 0.32 23.16 23.16 0.17 

******************~************************************************************************************* 
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:ORE DENSITY (Gc/Gr) BENEEN 92.0\-97.0\, LESS THAN 92 \, AND lt:JRE 97 \ 

TYPE D MIXTURES 

Dis·r COUNTY 

1 FANNIN 

1 HUNT 

3 WICHITA 

5 GARZA 

5 LUBBOCK 
5 LUBBOCK 
5 LUBBOCK 

5 GARZA 
7 TOM GREEN 

10 ANDERSON 
12 GALVESTON 
12 MONTGOMERY 

12 MONTGOMERY 

13 FAYE'I"l'E 
13 FAYE'I"l'E 

FAY'E'I"l'E 

GONZALES 
GONZALES 

JACKSON 

LAVACA 
LAVACA 

PROJECT 

!JS 82 
SH 50 
us 82 
FM 651 
SPUR 326 
us 84 
us 84 

us 84 
us 67 
!JS 287 
FM 1764 
FM 1314 
lll 45 
us 77 
us 77 

us 77 
SH 80 
!JS 87 
SH 111 
SH 95 
SH 95 

13 
13 
13 
13 
13 
13 
14 
16 
16 
16 
17 
17 
17 
17 
17 
17 

BASTROP SH 71 

NUECES SH 44 
REFUGIO . US 77 
SAN PATRICIO OS 181 
BURLESON 
GRIMES 
GRIMES 
WASH.lNGTON 
BRAZOS 

BRAZOS 
17 ROBERTSON 
17 MADISON 

19 CASS 
19 MARION 
21 CAMERON 
21 HIDALGO 

23 LAMPASAS 

SH 36 
SH 105 
SH 6 
us 290 
SH30/0SR 

SH30/21 
!JS 79 
SH 21 
SH 59 
!JS 59 
FM 1419 
us 83 

us 190 

LAYER 

LEVEL UP 
SURFACE 
SURFACE 
LEVEL UP 
SURFACE 
SURFACE 
LEVEL UP 
SURFACE 
SURFACE 
SURFACE 
LEVEL UP 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
4 COURSES 
3COORSES 
SURFACE 
SURFACE 
SURFACE 

· \ LESS \ HORE 
)£SIGN 

II 

0
6 fiTI'HIN THAN THAN 

N AVG. STD. 92-97 92 97 

DS3 
DS3 
4 
3 

1 
1 
3 
1 

DS3 
D1 
DS1 
DS1 

M 
~ 

14 
9 
7 

12 
5 

12 
6 

7 
18 
21 
16 
13 
5 

11 
32 

~ 16 
DS3 22 
DS3 11 
86-184 21 
r:w5 37 
~ 37 
2 12 
DS1 10 
lA 8 

5D 8 
9 
8 

7 17 
1 9 

5 

5 

95.3 
92.4 
93.9 

92.2 
93.1 
92.7 
93.3 
91.6 
93.9 
92.3 

93.7 
91.5 
92.3 
92.7 
92.1 
94.0 
90.7 
90.1 
90.6 
93.1 
93.1 
91.8 

93.7 
93.1 

94.1 
93.3 
94.1 
91.2 
94.9 
91.6 

90.4 

1.77 
1.80 
1.51 
0.38 
1.17 
1.03 
1.74 
3.37 
1.25 
1. 70 
1.17 
0.65 
2.04 
1.09 
1.33 

80 
58 
87 
70 
83 
75 
75 
40 
93 
57 
92 
22 
55 

74 
53 

1.10 96 
1.66 22 

1.84 15 
1.89 23 

1.82 71 
1.82 71.04 
0. 77 40 

1.40 88 
0.48 99 
0.17 100 
0.94 92 
1.15 96 
1.:?.4 28 

0.84 99 
1.72 
1.85 

6 90.8 1.61 

41 

19 
23 
94 
96 
80 
65 
94 

64 

1 
2 
10 
1D 
1D 

5 93.6 1.05 
39 94.4 1.21 
6 95.8 1.38 
7 92.3 0.77 
8 93.0 0.63 

21 92.6 1.60 

3 
41 
10 
30 
17 
25 
23 
55 

6 
43 
7 

78 
44 
26 
47 
4 

78 
85 
77 
27 
27 
60 
11 

1 
0 

8 

3 

72 
0 

59 

81 
77 
6 
2 
0 

35 
6 

35 

17 
1 

2 
0 

0 
0 

2 
5 
1 
0 

0 
0 
1 

0 
0 
0 

0 
0 

0 
2 
2 
0 

0 
0 

0 

1 
0 

1 
0 

0 
0 
0 
2 

19 
0 
0 

0 

********************************************************************************************************** 
COUNT = 

MAX= 

!fiN = 
AVG = 
STD = 

79 

38 

39 
5 

14 
9 

38 38 38 
95.8 3.37 100.00 
90.1 0.17 15.11 
92.8 1.:?.4 66.56 
1.4 0.58 27.45 

38 
84.89 
o.oo 

31.94 

28.28 

38 

19.24 
0.00 
1.50 
4.09 



CORE DENSITY (Gc/Gr) BETWEEN 92.0\·97.0%, LESS THAN 92 %, AND MORE THAN 97 \ 

TYPE G MIXTURES 

DIST COUNTY PROJECT LAYER 

23 McCULLOCH us 87 SURFACE 

DESIGN 
# 

10 

N 

5 

AVG. STD. 

95.0 0.73 

\ loi'ITHIN 
92-97 

100 

\ LESS 
THAN 

92 

0 

\ MORE 
THAN 

97 

0 
************************-*********************-*************************************W*************-******W 

COUNT :: 1 1 1 
MAX :: 5 95.0 0.73 iOO 0 0 
MIN::: 5 95.0 0.73 100 0 0 
AVG ::: 5 95.0 0.73 100 0 0 
STD = 0 0.0 0.00 0 0 0 
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APPENDIX J 

Gc/Gr 
Data by mixture type for each project. 
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roRE DENSITY DATA (Gc/Gr) 
ALL MIXTIJ'RES 

DIST COUNTY 

1 FANNIIl 
lfUNT 

1. LAMAR 
3 IIICHITA 
5 GARZA 
"i LUBBOCK 
5 LUBBOCK 
5 LUBBOCK 
5 LUBBOCK 
5 GARZA 

7 1'0M GREEN 
10 ANDERSON 

12 GALVESTON 
12 MONTGOMERY 
12 MONTGOMERY 
13 FAYETl'E 
13 FAYEm 
13 FAYEm 
13 GONZAL.E.S 
13 GONZALES 

PROJECT 

us 82 
SH 50 
SH 19 
us 82 
F'M 651 
SPUR 326 
us 84 
us 84 
us 84 
us 84 
us 67 
us 287 
F'M 1764 
F'M 1314 
IH 45 
us 77 
us 77 
OS 77 

SH 80 
us 87 
SH 111 
SH 95 
SH 21 
SH 21 
SH 71 
us 281 
us 290 
IH35·MAIN 

TYPE 

o·LEVEL UP 

0 SURFACE 
C SURFACE 
0 SURFACE 
0 LEVEL UP 
0 SURFACE' 
0 SURFACE 
C SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
D SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
0 SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
C SURFACE 

13 
13 
14 
14 
14 
14 
14 
14 
14 

JACXSON 
LAVACA 
BASTROP 
BASTROP 
BASTROP 
BLANCO 
LEE 
TRAVIS 
TRAVIS IH35·FROHTAGE C SURFACE 

16 J1M WELL 
16 JIM WELL 
16 NUECES 

16 REF'OG!O 
16 REFUGIO 
16 REFUGIO 

OS 281 
us 281 
SH 44 
usn 
OS 77 
OS 77 

16 SAN PATRIC!O OS 181 
16 S!N PATRICIO OS 181 
17 BURLESON SH 21 

17 BURLESON SH 36 
17 BURLESON 
17 
17 

17 
17 
17 

GRIMES 

GRIMES 

WASHINGTON 
WASHINGTON 
WASHINGTON 

SH 36 
SH 105 
SH 6 
OS 290 
OS 290 
us 290 

C SURFACE 
C SURFACE 
D SURFACE 
B BASE 
B BASE 
D SURFACE 
B BASE 
D SURFACE 
B SURFACE 
B SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
0 SURFACE 
B BASE 
B BASE 

83 

DESIGN 
# N 

AVG. STD. 
\ \ 

DS3 
DS3 
DS3 
4 
3 
1 
1 
1 
3 
1 

DS3 
01 
DSl 
061 
DW4 

M 
M 
DS3 
DS3 

14 95.3 1.77 
9 92.4 1.80 
7 93.3 1.15 
7 93.9 1.51 

12 92.2 0.38 
5 93.1 1.17 

12 92.7 1.03 
6 93.5 1.09 
6 93.3 1.74 
7 91.6 3.37 

18 93.9 1.25 
21 92.3 1.70 
16 93.7 1.17 
13 91.5 0.65 
5 92.3 2.04 

11 92.7 1.09 
32 92.1 1.33 
16 94.0 1.10 
22 90.7 1.66 
11 90.1 1.84 

86-184 21 
M 37 

90.6 1.89 
93.1 1.82 
91.8 o. 76 
91.4 0.89 
91.8 o. 77 
92.6 1. 70 
92.6 0.79 
92.2 1.07 
91.8 1.00 

1 5 
2 10 
2 12 
DS3 9 
1 6 
DS3 15 
DS3 15 
4 

6 
DS1 
1 
30 
lA 

50 

7 

1 
7 
8 

14 94.2 0.90 
7 92.4 0.38 

10 93.7 1.40 
14 94.3 0.98 
10 93.9 0.54 
8 93.1 0.48 

16 95.1 1.51 
8 94.1 0.17 

49 93.2 1.49 
20 95.5 1.95 
9 93.3 0.94 
8 

17 
9 

25 
12 

94.1 1.15 
91.2 1.34 
94.9 0.84 
94.4 1.49 
93.5 0.76 

KDf. MAX. 

\ % 

90.1 97.3 
89.1 94.8 
92.3 95.3 
92.7 97.2 
91.7 93.1 
92.3 95.1 
91.3 94.7 
91.8 94.6 
91.4 95.1 
86.0 94.6 
92.0 96.9 
88.1 94.8 
91.6 96.0 
90.3 92.5 
89.5 94.9 
91.1 94.6 
89.4 94.1 
92.0 95.6 
88.0 95.3 
87.5 93.1 
87.0 93.8 
88.3 96.7 
90.5 92.5 
90.1 93.2 
90.6 93.2 
88.8 94.7 
91.1 93.3 
90.6 94.9 
90.0 93.1 
92.6 95.7 
92.0 93.1 
91.2 95.6 
92.9 96.7 
93.0 94.9 
92.6 93.9 
90.3 96.6 
93.9 94.3 
89.0 95.5 
90.8 98.0 
92.3 94.8 
92.7 96.0 
88.5 93.3 
93.8 96.2 
92.0 97.6 
92.2 94.5 



CORE DENSITY DATA (Gc/Gr) - (cont.) 
ALL HlX'I'URES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT TYPE # N \ \ \ \ 

**************************************************************************~***************** 

17 WASHINGTON us 290 B BASE 10 7 93.9 0.93 92.4 94.9 
17 BRAZOS SH30/0SR D SURFACE 5 91.6 1.72 89.0 93.4 
17 BRAZOS SH30/21 D SURFACE 5 90.4 1.85 88.0 92.2 
17 ROBERTSON us 79 D SURFACE 6 90.8 1.61 88.3 93.1 
17 MADISON SH 21 D SURFACE 5 93.6 1.05 92.2 95.1 
19 CASS SH 59 D 4 COURSES 1 39 94.4 1.21 92.0 96.6 
19 MARION us 59 D 3 COURSES 2 6 95.8 1.38 93.5 97.5 
19 PANOLA us 59 C BASE 2C 30 93.5 1.05 91.5 96.0 
21 CAMERON f'M 1419 D SURFACE 1D 7 92.3 0.77 91.2 93.6 
21 HIDALGO us 83 D SURFACE 1D 8 93.0 0.63 92.1 94.2 
23 LAMPASAS us 190 D SURFACE 1D 21 92.6 1.60 88.9 95.2 
23 McCULLOCH us 87 G SURFACE 10 5 95.0 0.73 94.0 95.9 

****************************************************************~************************** 

COUNT = 57 57 57 57 57 
MAX 49 95.8 3.37 94.0 98.0 
MIN = 5 90.1 0.17 86.0 92.2 
AVG = 13 93.0 1.23 90.8 94.9 
STD = .9 1.3 0.54 1.9 1.4 

*******************~********~***~*******~********************************************** 
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CORE DENSITY DATA (Gc/Gr} 
TYPE B KIX'l'URES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT LAYER # N \ \ \ % 

*****************************************-*~**************~**************-*****-******-** 

16 REFUGIO us 77 BASE 1 14 94.3 0.98 92.9 96.7 
16 REFUGIO us 77 BASE 3D 10 93.9 0.54 93.0 94.9 
16 SAN PATRICIO us 181 BASE 16 95.1 1.51 90.3 96.6 
17 BURLESON SH 21 SURFACE 49 93.2 1.49 89.0 95.5 
17 BURLESON SH 36 SURFACE 20 95.5 • 1.95 90.8 98.0 
17 WASHINGTON us 290 BASE 7 25 94.4 1.49 92.0 97.6 
17 WASHINGTON us 290 BASE 8 12 93.5 0.76 92.2 94.5 
17 WASHINGTON us 290 BASE 10 7 93.9 0.93 92.4 94.9 

*******************~****************** ... **************************** ... ******-************* 
COUNT = 8 8 8 8 8 

MAX = 49 95.5 1.95 93.0 98.0 
MIN = 7 93.2 0.54 89.0 94.5 
AVG = 19 94.2 1.21 91.6 96.1 
STD = 13 0.8 0.47 1.4 1.3 

*************************************************~***~*********~***************** 
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CORE DENSITY DATA (Gc/Gr) 
TYPE C MIXTURES 

DESIGN AVG. STD. KIN. MAX. 
DIST COUNTY ~ROJECT LAYER # N \ \ \ \ 

******-***********~*~**************~**************~**********-********************* 

1 LAMAR SH 19 SURFACE DS3 7 93.3 1.15 92.3 95.3 
5 LUBBOCK us 84 SURFACE 1 6 93.5 1.09 91.8 94.6 

14 BASTROP SH 21 SURFACE 1 5 91.8 0.76 90.5 92.5 
14 BASTROP SH 21 SURFACE 2 10 91.4 0.89 90.1 93.2 
14 BLANCO us 281 SURFACE DS3 9 92.6 . 1. 70 88.8 94.7 
14 LEE us 290 SURFACE 1 6 92.6 0.79 91.1 93.3 
14 TRAVIS IH35-MAIN SURFACE DS3 15 92.2 1.07 90.6 94.9 
14 TRAVIS IH35-FRONTAGE SURFACE DS3 15 91.8 1.00 90.0 93.1 
16 JIM WELL us 281 SURFACE 4 14 94.2 0.90 92.6 95.7 
16 JIM WELL us 281 SURFACE 6 7 92.4 0.38 92.0 93.1 
19 PANOLA us 59 SASE 2C 30 93.5 1.05 91.5 96.0 

*********************************************************************************************** 
COUNT = 11 11 11 11 11 

MAX = 30 94.2 1. 70 92.6 96.0 
KIN = 5 91.4 0.38 88.8 92.5 
AVG = 11 92.7 0.98 91.0 94.2 
STD :: 7 0.9 0.32 1.1 1.2 

****************************************************************~~~**************************** 
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CORE DENSITY DATA (Gc/Gr) 
TYPE D MIXTURES 

DIST COIJNTY 

1 
3 
5 
5 
5 
5 

5 
7 

FT\lllflN 
HUNT 
WICHlTA 
GARZA 
LUBBOCK 
LUBBOCK 
LUBBOCK 

GARZA 
'1.'(11 GREEN 
ANDERSON 

GALVESTON 
MONTGOMERY 
MONTGOMERY 
FAYETTE 
FAYETTE 
FAYETTE 
GONZALES 

GONZALES 
JACKSON 
LAVACA 

PROJECT 

OS 82 
SH 50 
us 82 
FM 651 
SPUR 326 

us 84 
us 84 
us 84 
us 67 
OS 287 
FM 1764 
FM 1314 
rn 45 
us 77 
us 77 
us 77 
SH 80 
OS 87 
SH 111 

SH 95 

10 
12 
12 
12 
13 
13 
13 
13 

13 

13 

13 
14 
16 
16 
16 

BASTROP SH 71 
NUECES SH 44 
REFUGIO US 77 
SAN PATRICIO OS 181 

17 BURlESON 
17 GRIMES 
17 GRDIES 
17 WASHINGTON 
17 BRAZOS 
17 BRAZOS 
17 ROBERTSON 

17 MADISON 
19 CASS 
19 MARION 
21 CAMERON 
21 HIDALGO 
23 LAMPASAS 

SH 36 
SH 105 
SH 6 
us 290 
SH30/0SR 
SH30/21 
us 79 
SH 21 
SH 59 
us 59 
FM 1419 
us 83 
us 190 

LAYER 

LEVEL UP 
SURFACE 
SURFACE 
LEVEL UP 
SURFACE 
SURFACE 
LEVEL UP 
SURFACE 
SURFACE 
SURFACE 
LEVEL UP 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFP.CE 
SURFACE 
4 COURSES 
3 COURSES 
SURFACE 
SURFACE 
SURFACE 

DESIGN 
II N 

DS3 14 
053 9 

4 7 
3 12 
1 5 
1 12 
3 6 
1 7 

18 
DS3 21 
Dl 16 
DS1 13 
DSl 5 
1),14 11 

~ 32 
1:4!16 16 
DS3 22 
DS3 11 
86-184 21 
~ 37 
2 

DS1 
1A 
SD 

7 
1 

1 
2 
lD 
lD 
1D 

12 
10 
8 
8 
9 

8 
17 
9 

5 
5 
6 
5 

39 
6 
7 
8 

21 

AVG. STD. 

\ \ 

95.3 1. 77 
92.4 1.80 
93.9 1.51 
92.2 0.38 
93.1 1.17 
92.7 1.03 
93.3 1. 74 
91.6 3.37 
93.9 1.25 
92.3 1. 70 
93.7 1.17 
91.5 0.65 
92.3 2.04 
92.7 1.09 
92.1 1.33 
94.0 1.10 
90.7 1.66 
90.1 1.84 
90.6 1.89 
93.1 1.82 
91.8 o. 77 
93.7 1.40 
93.1 0.48 
94.1 0.17 
93.3 0.94 
94.1 1.15 
91.2 1.34 
94.9 0.84. 
91.6 1. 72 
90.4 1.85 
90.8 1.61 
93.6 LOS 
94.4 1.21 
95.8 1.38 
92.3 0.77 
93.0 0.63 
92.6 1.60 

COUNT = 
MAX = 
MIN = 
AVG = 
STD = 

37 37 37 
39 95.8 3.37 
5 90.1 0.17 

13 92.8 1.33 
9 1.4 0.58 

MIN. II.AX. 
\ \ 

90.1 97.3 
89.1 94.8 
92.7 97.2 
91.7 93.1 
92.3 95.1 
91.3 94.7 
91.4 95.1 
86.0 94.6 
92.0 96.9 
88.1 94.8 
91.6 96.0 
90.3 92.5 
89.5 94.9 
91.1 94.6 
89.4 94.1 
92.0 95.6 
88.0 95.3 
87.5 93.1 
87.0 93.8 
88.3 96.7 
90.6 93.2 
91.2 95.6 
92.6 93.9 
93.9 94.3 
92.3 94.8 
92.7 96.0 
88.5 93.3 
93.8 96.2 
89.0 93.4 
88.0 92.2 
88.3 93.1 
92.2 95.1 
92.0 96.6 
93.5 97.5 
91.2 93.6 
92.1 94.2 
88.9 95.2 

37 37 
93.9 97.5 
86.0 92.2 
90.5 94.8 
2.1 1.4 

*********************************************************************************************** 
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CORE DENSITY DATA (Gc/Gr) 
TYPE G MIXTURES 

DIST COUNTY PROJECT 

23 McCULLOCH us 87 

LAYER 

SURFACE 

DESIGN 
# 

1D 

COUNT = 
MAX 
KIN = 
AVG = 
STD 

88 

N 

5 

1 
5 
5 
5 
0 

AVG. 
\ 

STD. 
\ 

95.0 0. 73 

1 1 
95.0 0.73 
95.0 0.73 
95.0 0.73 
0.0 0.00 

KIN. 

\ 
MAX. 

\ 

94.0 95.9 

1 1 
94.0 95.9 
94.0 95.9 
94.0 95.9 
0.0 0.0 



APPENDIX K 

Gc/Gl, Gc/Gt EXT., and Gc/Gt DES. 
Data by mixture type for each project. 
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CORE DENSITY DATA (Gc/Gl) 
ALL MlXTIJRES 

DESIGN !IV G. STD. Mrn. MAX. 
DIST COUNTY PROJECT 'IYPE li N \ \ \ \ 

*************************-**-**-*************************************************************** 
1 FANNIN us 82 D LEVEL UP DS3 14 97.4 2.02 91.7 99.9 
1 HUNT SH 50 0 SURFACE OS3 8 94.4 1.40 92.2 96.7 
1 LAMAR SH 19 C SURFACE DS3 6 95.6 1.37 94.5 97.6 
3 WICHITA. us 82 0 SURFACE 4 7 97.4 1.70 95.8 100.9 
5 GARZA us 84 D SURFACE 1 6 94.4 _3.15 89.7 97.1 

10 ANDERSON us 287 D SURFACE DS3 21 94.3 1.78 89.5 96.7 
12 GALVESTON F'M 1764 D LEVEL UP D1 7 96.2 2.14 93.9 100.6 
12 MON'l'GOO.RY F'M 1314 D SURFACE OS1 13 94.5 0.99 92.3 96.1 
12 MONTGOMERY IH 45 D SURFACE OS1 5 97.0 2.47 93.5 100.3 
13 JACKSON SH 111 0 SURFACE 86·184 21 92.4 2.32 87.5 96.1 
14 BASTROP SH 21 C SURFACE 1 5 93.8 0.53 92.8 94.1 
14 BASTROP SH 21 C SURFACE 2 10 93.5 1.29 91.7 96.2 
14 BASTROP SH 71 0 SURFACE 2 12 93.7 1.08 92.5 96.4 
14 BWCO us 281 C SURFACE 053 9 94.9 1.81 90.9 97.5 
14 LEE OS 290 C SURFACE 1 6 94.8 0.87 93.1 95.4 
14 TRAVIS IH35·MAIH C SURFACE OS3 15 94.3 1.35 92.1 97.5 
14 TRAVIS IH35·FROH'TAGE C SURFACE OS3 15 93.7 1.34 90.4 94.9 
17 BURLE.SON SH 36 B SURFACE 6 96.9 1.51 94.7 98.3 
17 GRIMES SH 6 0 SURFACE 5 7 94.1 1.17 92.3 96.1 
17 WASHINGTON us 290 B BlSE 7 14 97.8 1.44 95.8 100.2 
17 WASHING'l'ON us 290 B BASE 8 5 98.3 1.08 96.6 99.3 
17 WASHINGTON us 290 B BASE 10 5 ·98.5 1.12 97.0 99.6 
18 DALLAS IH 635 C LEVEL UP 2449-B 6 100.2 0.84 99.2 101.3 
18 NAVARiO F'M 1603 G BASE/SURF G3 13 102.3 1.05 100.7 104.0 
19 CASS SH 59 0 4 COURSES 1 39 97.4 1.67 94.0 101.2 
23 LAMPASAS us 190 0 SURFACE 10 21 95.0 1.65 90.4 98.1 

*********************************************************************************************** 
COUNT = 26 26 26 26 26 

MAX = 39 102.3 3.15 100.7 104.0 
KIN = 5 92.4 0.53 67.5 94.1 
AVG = 11 95.9 1.51 93.3 98.2 
STO = B 2.3 0.57 3.0 2.4 

********************************************************************~******************** 
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CORE DENSITY DATA (Gc/Gl) 
ME B MIXTURES 

DIST COUNTY 

17 

17 
17 
17 

BURLESON 
WASHINGTON 
WASHINGTON 
WASHINGTON 

PROJECT 

SH 36 
us 290 
OS 290 
us 290 

LAYER 

SURFACE 
BASE 
BASE 
BASE 

DESIG!l 

ft 

7 

8 
10 

COUNT = 
MAX = 
KIN = 
AVG = 
STD = 

If 

6 
14 
5 
5 

4 
14 
5 
8 
4 

AVG. 
\ 

STD. 
\ 

96.9 1.51 
97 .a 1.44 
98.3 1.08 
98.5 1.12 

4 4 
98.5 1.51 
96.9 1.08 
97.9 1.29 
0.7 0.22 

KIN. MAX. 
\ \ 

94.7 98.3 
95.8 100.2 
96.6 99.3 
97.0 99.6 

4 4 
97.0 100.2 
94.7 98.3 
96.0 99.4 
1.0 0.8 

*********************••··-~··············································******~*********** 
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CORE DENSITY DATA (Gc/Gl) 
TYPE C MIXTURES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUN'l"l PROJECT LAYER * N \ \ \ \ 
************·~·············•**********~·······•*******~·~··*****~~························· 

1 LAMAR SH 19 SURFACE DS3 6 95.6 1.37 94.5 97.6 
14 BASTROP SH 21 SURFACE 1 5 93.8 0.53 92.8 94.1 
14 BASTROP SH 21 SURFACE 2 10 93.5 1.29 91.7 96.2 
14 BLANCO us 281 SURFACE DS3 9 94.9 1.81 90.9 97.5 
14 LEE us 290 SURFACE 1 6 94.8 0.87 93.1 95.4 
14 TRAVIS IH35·KAIH SURFACE DS3 15 94.3 1.35 92.1 97.5 
14 TRAVIS IH35·FRONTAGE SURFACE DS3 15 93.7 1.34 90.4 94.9 
18 DALLAS IH 635 LEVEL UP 2449-B 6 100.2 0.84 99.2 101.3 

***********************************~*********************************************************** 

COUNT = 8 8 8 8 8 
MAX = 15 100.2 1.81 99.2 101.3 
MIN = 5 93.5 0.53 90.4 94.1 
AVG = 9 95.1 1.18 93.1 96.8 
STD = 4 2.2 0.40 2.8 2.2 

*********************************************************************************************** 
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CORE DENSITl DATA (Gc/Gl) 
TYPE 0 I'IIX'l'URES 

DESIGN AVG. STD. m. MAX. 

DIST COUNTY PROJECT LAYER ,. N \ \ \ \ 

****'"'*'"'*-**'"'*******'"'********---·-·-·-*********'"'*'"'**'"'******* 
1 FAHNIN us 82 LEVEL UP DS3 14 97.4 2.02 91.7 99.9 
1 HUNT SH 50 SURFACE OS3 8 94.4 1.40 92.2 96.7 
3 WICHITA us 82 SURFACE 4 7 97.4 1.70 95.8 100.9 
5 GARZA us 84 SURFACE 1 6 94.4 3.15 89.7 97.1 

10 ANDERSON IJS 287 SURFACE DS3 21 94.3 1. 78 89.5 96.7 
12 GALVESTON f'M 1764 LEVEL UP 01 7 96.2 2.14 93.9 100.6 
12 ~N'l'GCMERY f'M 1314 SURFACE DSl 13 94.5 0.99 92.3 96.1 
12 l«lN'l't'lCm:RY IH 45 SURFACE OSl 5 97.0 2.47 93.5 100.3 
13 JACJCSON SH 111 SURFACE 86-184 21 92.4 2.32 87.5 96.1 
14 BASTROP SH 71 SURFACE 2 12 93.7 1.08 92.5 96.4 
17 GRIMES SH 6 SURFACE 5 7 94.1 1.17 92.3 96.1 
19 CASS SH 59 4 COURSES 1 39 97.4 1.67 94.0 101.2 
23 LAMPASAS us 190 SURFACE 10 21 95.0 1.65 90.4 98.1 

*******************k*'"'**'"'************************-******************************************* 
COUNT = 13 13 ll 13 13 

MAX = 39 97.4 3.15 95.8 101.2 
MIIf = 5 92.4 0.99 87.5 96.1 
AVG = 14 95.2 1.81 91.9 98.2 
STD = 10 1.6 0.61 2.2 2.1 

*******************-********'"'************************************************************ 
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CORE DENSITY DATA (Gc/Gl) 
TYPE G Mll'l'IJRES 

DIST COUNTY PROJEC'r 

18 NAVARRO FM 1603 

LAYER 

BASE/SURF 

DESIGN 
# 

G3 

N 

13 

AVG. 
\ 

102.3 

STD. 
\ 

1.05 

KIN. 

\ 

100.7 

MAX. 

\ 

104.0 
***********•••••••***************•***************************************•••••***************** 

CODNT = 1 1 1 1 1 
MAX = 13 102.3 1.05 100.7 104.0 
KIN :: 13 102.3 1.05 100.7 104.0 
AVG = 13 102.3 1.05 100.7 104.0 
STD = 0 0.0 o.oo 0.0 0.0 
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CORE jENSITY DATA (Gc/Gt)·EXTRACTION 
ALLM!X'l'URES 

DESIGN AVG. STD. KIN. w. 
DIST coum PROJECT T'fPE # N \ \ \ \ 

**************-*****************************-********************-****-************************ 
1 FANNI!f us 82 D LEVEL UP DS3 14 96.0 1.78 90.7 98.0 
1 HUNT SH 50 D SURFACE DS3 a 93.0 1.93 89.7 95.4 
1 LAMAR SH 19 C SURFACE DS3 7 94.4 1.16 93.4 96.4 
3 WICHlTA us 82 D SURFACE 4 7 95.4 1.53 94.1 98.7 
5 GARZA us 84 D SURFACE 1 7 91.8 3.38 86.2 94.8 

10 ANDERSON us 287 D SURFACE DS3 21 92.3 1. 70 88.1 94.8 
12 GALVESTON FM 1764 D LEVEL UP 01 16 95.0 1.18 92.9 97.3 
12 MO~Y F!l 1314 D SURFACE DS1 13 94.2 0.67 93.0 95.2 
12 MONTGOMERY IH 45 D SURFACE DS1 5 95.9 2.11 93.0 98.6 
14 BASTROP SH 21 C SURFACE 1 5 93.2 0.35 92.8 93.7 
14 BASTROP SH 21 C SURFACE 2 10 92.1 1.97 86.8 93.7 
14 BASTROP SH 71 D SURFACE 2 12 92.4 0.78 91.2 93.8 
14 BLANCO us 281 C SURFACE DS3 9 93.5 1.58 90.7 96.0 
14 TRAVIS IH35·FRONTAGE C SURFACE DS3 15 93.2 1.01 91.1 94.6 
18 D!LLAS IH 635 C Lm:L 1JP 2449·8 6 97.7 0.52 97.0 98.0 
18 NAVARRO FM 1603 G BASE/SURF G3 13 97.9 0.95 96.1 99.2 
19 CASS SH 59 D 4 COURSES 1 39 95.6 1.22 93.2 97.9 
23 LAMPASAS us 190 0 SURFACE 10 21 94.6 1.51 90.8 97.1 

*********************************************************************************************** 
COIJ'H'l':: 18 18 18 18 18 
PIAl :: 39 97.9 3.38 97.0 99.2 
KIN = 5 91.8 0.35 86.2 93.7 
AVG = 13 94.3 1.41 91.7 96.3 
STD = a 1.8 0.71 2.9 1.9 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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CORE DENSITY DATA (Gc/Gt)-EXTRACTION 
TYPE C MIXTURES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT LAYER # N \ \ \ \ 

*********************************************************************************************** 
1 LAMAR SH 19 SURFACE DS3 7 94.4 1.16 93.4 96.4 

14 BASTROP SH 21 SURFACE 1 5 93.2 0.35 92.8 93.7 
14 BASTROP SH 21 SURFACE 2 10 92.1 1.97 86.8 93.7 
14 BLANCO us 281 SURFACE DS3 9 93.5 1.58 90.7 96.0 
14 TRAVIS IH35-FROIITAGE SURFACE DS3 15 93.2 1.01 91.1 94.6 
18 DALLAS IH 635 LEVEL UP 2449-B 6 97.7 0.52 97.0 98.0 

COUNT = 6 6 6 6 6 
MAX = 15 97.7 1.97 97.0 98.0 
MIN = 5 92.1 0.35 86.8 93.7 
AVG = 9 94.0 1.10 92.0 95.4 
STD = 4 1.9 0.62 3.4 1.7 

*********************************************************************************************** 
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CORE DENSITY DATA (Gc/Gt)-EXTRACTION 
TYPE D f'IIXTURES 

DESIGN AVG. STD. MIN. MAX. 

DIST coum PROJECT LAYER II If \ \ \ \ 
•••******************************************************************************************** 

FANNIN us 82 LEVEL UP DS3 14 96.0 1.78 90.7 98.0 
1 lfUN'l' SH 50 SURFACE DS3 8 93.0 1.93 89.7 95.4 
3 WICHITA. us 82 SURFACE 4 7 95.4 1.53 94.1 98.7 
5 GARZA us 84 SURFACE 1 7 91.8 3.38 86.2 94.8 

10 ANDERSON us 287 SURFACE DS3 21 92.3 1. 70 88.1 94.8 
12 GALVESTON FM 1764 LEVEL UP 01 16 95.0 1.18 92.9 97.3 
12 MONTGOfiERY FM 1314 SURFACE DS1 13 94.2 0.67 93.0 95.2 
12 MON'I.'OOD:RY IH 45 SURFACE DS1 5 95.9 2.11 93.0 98.6 
14 BASTROP SH 71 SURFACE 2 12 92.4 0.78 91.2 93.8. 
19 CASS SH 59 4 COURSES 1 39 95.6 1.22 93.2 97.9 
23 LAMPASAS us 190 SURfACE 10 21 94.6 1.51 90.8 97.3 

*********************************************************************************************** 
COUNT : 11 11 11 11 11 

MAX = 39 96.0 3.38 94.1 98.7 
Kill = 5 91.8 0.67 86.2 93.8 
AVG = 15 94.2 1.62 91.2 96.5 
S'l'D = 10 1.6 0.74 2.4 1.8 

*********************************************************************************************** 
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CORE DENSITY DATA (Gc/Gt)-EXTRACTION 
TYPE G MIXTURES 

DIST COUNTY PROJECT 

18 NAVARRO FM 1603 

LAYER 

BASE/SURF 

DESIGN 
II 

G3 

AVG. STD •• KIN. MAX. 
N \ \ \ \ 

13 97.9 0.95 96.1 99.2 
~--~~~***************************************************************************************** 

COUN'l' = 1 1 1 1 1 
MAX = 13 97.9 0.95 96.1 99.2 
KIN = 13 97.9 0.95 96.1 99.2 
AVG = 13 97.9 0.95 96.1 99.2 
STD = 0 0.0 0.00 0.0 0.0 
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CORE DENSITY DATA (Gc/Gt)·DESIGN 
ALL MIXTURES 

DESIGN AVG. STD. KDI. MAX. 
DIST COIJN'l'Y PROJECT TYPE # N \ \ \ \ 
•**********~*********************************************~***~*******************~* 

FANNIN us 82 D LEVEL UP OS3 14 96.1 1.76 91.1 98.2 
1 HUNT SH 50 0 SURFACE OS3 8 93.2 1.95 89.5 95.5 
1 LAMAR SH 19 C SURFACE OS3 7 94.5 1.11 93.2 96.4 
3 W'ICHITA us 82 0 SURFACE 4 7 95.7 1.60 94.4 99.1 
5 GARZA us 84 0 SURFACE 1 7 92.1 3.17 87.6 94.9 

10 ANDERSON us 287 0 SURFACE DS3 21 92.4 1.69 88.5 94.5 
12 GALVESTON FM 1764 0 LEVEL UP 01 16 95.8 2.11 93.2 102.6 
12 ~N'l'GOMERY FM 1314 0 SURFACE DS1 13 94.2 0.73 93.1 95.2 
12 ~HTGOKERY IH 45 0 SURFACE OS1 5 96.6 2.06 93.6 98.9 
14 BASTROP SH 21 C SURFACE 1 5 93.2 0.35 92.8 93.7 
14 BASTROP SH 21 C SURFACE 2 10 92.2 2.00 86.9 94.4 
14 BASTROP SH 71 D SURFACE 2 12 92.3 0.80 91.1 93.7 
14 BLANCO us 281 C SURFACE OS3 9 93.8 1.43 91.1 95.7 
14 TRAVIS IH35-FRONTlGE C SURFACE 053 15 93.2 1.05 91.1 94.9 
18 DALLAS IH 635 C LEVEL UP 2449·8 6 97.7 0.47 96.9 98.1 
18 NAVARRO FM 1603 G BASE/SURF G3 13 97.8 0.91 96.2 99.1 
19 CASS SH 59 0 4 COURSES 1 39 95.7 1.32 92.6 98.4 
23 LAMPASAS us 190 0 SURFACE 10 21 94.6 1.54 90.6 97.4 

~~···················································································· 
COUNT : 18 18 18 18 18 
KAl = 39 97.8 3.17 96.9 102.6 
M!lf : 5 92.1 0.35 86.9 93.7 
AVG = 13 94.5 1.46 91.9 96.7 
STO = 8 1.9 0.70 2.7 2.4 

***********~~ ...... --~~···················································· 
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CORE DENSITY DATA (Gc/Gt)-DESIGN 
TYPE C MIXTURES 

DIST COUNTY PROJECT 

1 LAMAR SH 19 
14 BASTROP SH 21 
14 BASTROP SH 21 
14 BLANCO us 281 
14 TRAVIS IH35-FRONTAGE 
18 DALLAS IH 635 

LAYER 

SURFACE 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
LEVEL UP 

DESIGN 
It 

DS3 
1 
2 
DS3 
DS3 
2449-B 

N 

7 
5 

10 
9 

15 
6 

AVG. STD. 
\ \ 

94.5 1.11 
93.2 0.35 
92.2 2.00 
93.8 1.43 
93.2 1.05 
97.7 0.47 

MIN. MAX. 
\ \ 

93.2 96.4 
92.8 93.7 
86.9 94.4 
91.1 95.7 
91.1 94.9 
96.9 98.1 

****WW***************************************************************************************** 
COUNT = 6 6 6 6 6 

MAX : 15 97.7 2.00 96.9 98.1 
MIN :: 5 92.2 0.35 86.9 93.7 
AVG = 9 94.1 1.07 92.0 95.5 
STO = 4 1.9 0.61 3.3 1.6 

101 



CORE DENS tTY DATA (Gc/Gt)·DESIGN 
TI'PE D KIXTURES 

DESIGN AVG. STil. MIN. MAX. 
DIST COUNTY PROJECT LAYER • N \ \ \ \ 

*************************************************************-****************************•**** 
l FANN!N us 82 LEVEL UP DS3 14 96.1 1. 76 91.1 98.2 
1 HUNT SH 50 SURFACE OS3 8 93.2 1.95 89.5 95.5 
3 loliCHITl us 82 SURFACE 4 7 95.7 1.60 94.4 99.1 
5 'iARZA us 84 SURFACE 1 7 92.1 3.17 87.6 94.9 

10 ANDERSON us 287 SURFACE OS3 21 92.4 1.69 88.5 94.5 
12 GALVESTON FM 1764 LEVEL UP 01 16 95.8 2.27 93.2 102.6 
12 MON'l'GOMERY FM 1314 SURFACE 051 13 94.2 0.73 93.1 95.2 
12 MONTGOMERY IH 45 SURf' ACE DS1 5 96.6 2.06 93.6 98.9 
14 BASTROP SH 71 SURFACE 2 12 92.3 0.80 91.1 93.7 
19 CASS SH 59 ~ COURSES 1 39 95.7 1.32 92.6 98.4 
23 LAMPASAS us 190 SURFACE 10 21 94.6 1.54 90.6 97.4 

*******************************-***************-*****-****************************•************ 
COUNT " 11 11 11 11 11 

MAX = 39 96.6 3.17 94.4 102.6 
MIN = 5 92.1 0.73 87.6 93.7 
AVG = 15 94.4 1.72 91.4 97.1 
STD = 10 1.7 0.68 2.2 2.6 

*********************************************************************************************** 
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CORE DENSITY DATA (Gc/Gt)-DES!GN 
TYPE G MIXTURES 

D!ST COIJNTY PROJECT 

18 NAVARRO FM 1603 

LAYER 

BASE/SURF 

DESIGN 
# 

G3 

N 

13 

AVG. STD. 
\ \ 

97.8 0.91 

MIN. MAX. 
\ \ 

96.2 99.1 
*****************~•*****************************************************************~** 

COUNT = 1 1 1 1 1 
MAX = 13 97.8 0.91 96.2 99.1 
MIN = 13 97.8 0.91 96.2 99.1 
AVG = 13 97.8 0'.91 96.2 99.1 
STD = 0 0.0 0.00 0.0 0.0 
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APPENDIX L 

Core VMA and PVF 
Data by mixture type for each project. 

105 



106 



CORE VMA & \ VOIDS FILLED DATA 
All MIXTURES 

DESIGN VMA DATA \ VOIDS FILLED 
DIST COUN'l'Y PROJECT mE II N AVG. STD. MIN. MAX. AVG. STD. M!N. MAX. 
***********************~***-****************************-************************************************************** 

1 FANNIN us 82 0 LEVEL UP OS3 14 16.4 1.65 14.4 20.9 71.8 7.26 52.6 82.5 
1 I!UNT SH SO D SURFACE DS3 8 18.5 1.73 16.5 21.9 59.6 6.52 50.3 68.6 
1 LAMAR SH 19 C SURFACE OS3 7 17.4 0.94 15.8 18.4 62.0 4.78 58.2 70.2 
3 WICHITA us 82 0 SURFACE 4 7 16.1 1.45 13.0 17.4 62.8 7.13 57.1 78.5 
5 GARZA us 84 D SURFACE 1 7 19.3 2.68 16.6 23.5 57.7 10.76 40.5 70.3 

10 ANDERSON us 287 D SURFACE OS3 21 19.5 1.49 17.4 22.7 
12 GALVESTON FM 1764 D LEVEL UP D1 15 16.0 1.48 13.5 18.7 61.2 5.03 50.6 70.3 
12 lt)N'I'GOMERY FM 1314 D SURFACE DS1 13 17.0 0.75 16.0 18.3 50.3 2.42 45.0 53.3 
12 lt)N'l'GOMERY IH 45 0 SURFACE DS1 5 15.2 1.81 13.4 17.8 49.7 8.37 41.1 61.8 
14 BASTROP SH 21 C SURFACE 1 5 17.1 0.33 16.6 17.4 52.0 3.83 45.3 54.9 
14 BASTROP SH 21 C SURFACE 2 10 17.9 1.82 15.5 22.6 51.9 2.81 48.0 56.2 
14 BASTROP SH 71 D SURfACE 2 12 18.6 0.70 17.2 19.4 55.9 2.84 51.6 61.2 
14 BLAH CO us 281 C SURFACE DS3 9 16.5 1.15 15.1 18.7 55.5 7.04 40.1 65.2 
14 TRAVIS IH35-f'RON'l'AGE C SURfACE DS3 15 16.9 1.01 15.3 18.8 51.6 3.15 46.3 55.2 
18 DALLAS IH 635 C LEVEL UP 2449-8 6 12.7 0.47 12.3 13.6 
18 NAVARRO FM 1603 G BASE/SURF Gl 13 13.0 0.81 11.9 14.5 
19 CASS SH 59 D 4 COURSES 1 39 15.0 1.27 12.3 18.1 62.8 5.29 53.4 72.6 
23 LAMPASAS us 190 0 SURfACE 10 21 16.6 1.40 14.1 20.3 55.5 5.30 45 .. 4 66.9 

·············~***-**********************************************************************~************************ 

COUN'l' = 18 18 18 18 18 15 15 15 15 
MAX = 39 19.5 2.68 17.4 23.5 71.8 10.76 58.2 82.5 
m = 5 12.7 0.33 11.9 13.6 49.7 2.42 40.1 53.3 
AVG = 13 16.7 1.27 14.8 19.1 57.4 5.50 48.4 65.8 
STD : a 1.9 0.57 1.8 2.6 6.1 2.36 5.7 8.8 

***********************************************************************************~*********************************** 
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CORE VMA & \ VOIDS FILLED DATA 
TYPE C MIX'l'URES 

DESIGN VMA DATA \ VOIDS FILLED 
DIST COUNTY PROJECT LAYER It M AVG. STD. MIN. MAX. AVG. STD. MIN. MX. 
*********~*~*************************************************************************************************** .. **~ 

1 LAMAR SH 19 SURFACE DS3 7 17.4 0.94 15.8 18.4 62.0 4.78 58.2 70.2 
14 BASTROP SH 21 SURFACE 1 5 17.1 0.33 16.6 17.4 52.0 3.83 45.3 54.g 
14 BASTROP SH 21 SURFACE 2 10 17.9 1.82 15.5 22.6 51.9 2.81 48.0 56.2 
14 BLANCO us 281 SURFACE DS3 9 16.5 1.15 15.1 18.7 55.5 7.04 40.1 65.2 
14 TRAVIS IH35-FRONTAGE SURFACE DS3 15 16.9 1.01 15.3 18.8 51.6 3.15 46.3 55.2 
18 DALLAS IH 635 LEVEL UP 2449-B 6 12.7 0.47 12.3 13.6 

*************~****************************************************************************************~***************• 

COUNT = 6 6 6 6 6 5 5 5 5 

MAX = 15 17.9 1.82 16.6 22.6 62.0 7.04 58.2 70.2 
m = 5 12.7 0.33 12.3 13.6 51.6 2.81 40.1 54.9 
AVG = 9 16.4 0.95 15.1 18.3 54.6 4.32 47.6 60.3 
STD = 4 1.9 0.53 1.5 2.9 4.4 1.70 6.6 7.0 

108 



~ORE VKA & \ VOIDS fiLLED DATA 
:YPE 0 MIXTURES 

DESIGN VMA DATA \ VOIDS f!L:..ED 
D!ST COUNTY PROJECT LAYER ,. N AVG. STD. MIN. MAX. AVG. STD. MIN. MAX. 

**************************************************************************-************************************************ 
1 FANNIN us 82 LEVEL UP DS3 14 16.4 1.65 14.4 20.9 71.8 7.26 '32.6 82.5 
1 HUNT SH 50 StJRFACE DS3 8 18.5 1. 73 16.5 21.9 59.6 6.52 50.3 68.6 
3 WICHITA us 82 StJRFACE 4 7 16.1 1.45 13.0 17.4 62.8 7.13 '37.1 78.5 
5 GARZA us 84 StJRFACE 1 7 19.3 2.68 16.6 23.5 57.7 10.76 40.5 70.3 

10 ANDERSON us 287 SURFACE DS3 21 19.5 1.49 17.4 22.7 
12 GALVESTON FM 1764 LEVEL UP Dl 15 16.0 1.48 13.5 18.7 61.2 5.03 50.6 70.3 
12 tliN'l'GC«ERY FM 1314 StJRFACE DS1 13 17.0 0.75 16.0 18.3 50.3 2.42 45.0 53.3 
12 IIJN'l.'GClMERY IH 45 StJ'RfACE OSl 5 15.2 1.81 13.4 17.8 49.7 8.37 41.1 61.8 
14 BASTROP SH 71 StJRFACE 2 12 18.6 0.70 17.2 19.4 55.9 2.84 51.6 61.2 
19 CASS SH 59 4 COtJRSES 1 39 15.0 1.27 12.3 18.1 62.8 5.29 '33.4 72.6 
23 LAMPASAS us 190 StJRFACE 1D 21 16.6 1.40 14.1 20.3 55.5 5.30 45.4 66.9 

**************************************************************************************************************~************ 

COUNT : 11 11 11 11 11 10 10 10 10 
MAl = 39 19.5 2.68 17.4 23.5 71.8 10.76 57.1 82.5 
MIH = 5 15.0 0.70 12.3 17.4 49.7 2.42 40.5 53.3 
AVG = 15 17.1 1.49 14.9 19.9 58.7 6.09 48.8 68.6 
STn = 10 1.6 0.53 1.8 2.1 6.5 2.50 5.5 8.5 

*************************************************************************************************************************** 
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CORE VMA & \ VOIDS FILL~ DATA 
TYPE G MIXTURES 

DIST COUNTY PROJECT 

18 NAVARRO FM 1603 

LAYER 

BASE/SURF 

DESIGN 
If 

G3 

COUNT = 
MAX :: 

MIN :: 

AVG :: 

STD = 

N 

13 

1 
13 
13 
13 
0 

110 

VMA DATA \ VOIDS FILLED 
AVG. STD. MIN. MAX. AVG. STD. MIN. MAX. 

13.0 0.81 11.9 14.5 

1 1 1 1 
13.0 0.81 11.9 14.5 
13.0 0.81 11.9 1'\.5 
13.0 0.81 11.9 14.5 
o.o 0.00 0.0 0.0 



APPENDIX M 

Gl/Gte 
Data by mixture type for each project. 
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Lab uENSITY DATA (Gl/Gte) 
ALL MIXTURES 

DlST COUNTY 

1 FANNIB 

1 HUNT 
1 LAMAR 
1 LAMAR 
2 TARRANT 
2 TARRANT 
3 CLAY 

3 WICHITA 
4 CARSON 
4 CARSON 
5 GARZA 
5 HOCKLEY 
5 LUBBOCI 

5 LUBBOCI 
5 LIIBBOCI 
5 LUBBOCI 

5 GARZA 
7 '!'()! GREEN 
7 '!'()! GREEN 
8 NOLAN 
8 NOLAN 
8 TAYLOR 
8 TAYLOR 

10 ANDERSON 
12 GALVESTON 

12 GALVESTON 

12 !t:>N'l'GC«ERY 
12 MONTGOMERY 
13 FAYE'M.'E 
13 FAYE'M.'E 
13 FAYE'l'l'E 
13 GONZALES 

13 GONZALES 
13 JACXSON 
13 LAVACA 
14 BASTROP 
14 BASTROP 
14 BASTROP 
14 BLANCO 
14 LEE 
14 TRAVIS 
14 TRAVIS 

PROJECT 

us 82 
SH 50 
SH 19 
us 82 
FM 1886 
IH20 
us 287 
us 82 
us 60 
us 60 
FM 651 
FM 300 
SPUR 326 
us 84 

us 84 

us 84 

us 84 

FM 388 
OS 67 
Dl20 
IH20 
Dl20 
us 83 
us 287 
FM 1764 
FM 1764 
FM 1314 
Dl 45 
us 77 
us 77 
OS 77 
SH 80 
us 87 
SH 111 
SH 95 
SH 21 
SH 21 
SH71 
OS 281 
OS 290 
Dl 35 
IH35-truN 

TYPE 

0 LEVEL UP 
0 SURFACE 
C SURFACE 
0 SURFACE 
G SURFACE 
G SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
D LEVEL UP 
0 LEVEL UP 
D SURFACE 
0 SURFACE 
D SURFACE 
C SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D LEVEL UP 
D SURFACE 
D SURFACE 
0 SURFACE 
D LEVEL UP 
D LEVEL UP 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
1 LEVEL UP 
C SURFACE 

14 TRAVIS IH35-FROHTAGE C SURFACE 
16 JIM !JELL 
16 JIM !JELL 

OS 281 
us 281 

C SURFACE 
C SURFACE 

DESIGN AVG. STD. 
# N \ \ 

053 
053 
053 
1 

631 
662 
1 
4 
1 
9 
3 
2 
1 
1 
1 
3 
1 

1 

1 
053 
053 
01 
02-3 
OS1 
051 
DW4 
M 

21 98.0 0.52 
15 97.7 1.36 
8 97.7 0.13 
5 97.2 0.41 
5 96.1 0.82 
5 98.0 0.45 
7 97.9 0.49 
8 95.6 0.59 
8 97.8 0.38 
6 97.3 1.26 

23 96.8 0.58 
8 96.4 0.61 
9 96.5 0.54 

12 96.1 0.55 
8 96.3 0.62 
6 96.5 0.29 
6 96.6 0.81 
5 96.7 0.19 

15 96.4 0.67 
7 96.5 0.42 
8 96.8 0.57 
7 96.8 0.63 
8 96.3 0.35 

23 97.9 0.47 
9 97.4 1.07 
5 97.9 0.23 

13 96.9 0.81 
7 95.2 0.62 
5 96.4 0.40 

13 95.8 0.98 
~ 7 97.2 0.37 

97 .o 0.55 
96.8 0.52 
98.0 0.58 
97.3 0.62 
97 .a o.39 
98.0 0.81 
97.8 0.82 
97.5 0.91 
97.7 0.39 
97.3 0.91 
97.7 0.65 
98.0 0.63 
97.9 0.14 
98.1 0.16 

DS3 12 
053 8 
86-184 31 
M 20 
l 6 
2 15 
2 18 
053 9 

1 6 
2 37 
053 15 
053 15 
4 14 
6 7 
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MIN. IW. 

\ \ 

97.2 99.5 
94.5 98.8 
97.5 97.9 
96.6 97.7 
95.4 97.4 
97.2 98.3 
96.9 98.4 
95.7 97.6 
97.0 98.2 
95.0 98.4 
95.6 97 .a 
95.4 97.0 
95.6 97.4 
95.0 96.8 
95.4 97.3 
96.1 96.9 
95.9 98.0 
96.5 97.0 
95.3 97.4 
95.9 97.0 
95.8 97.4 
95.9 97.4 
95.8 96.7 
97.0 98.7 
94.7 98.3 
97.6 98.1 
95.6 98.7 
94.3 96.0 
95.9 96.8 
93.5 96.8 
96.7 97.7 
96.2 97.7 
96.2 97.7 
97.2 99.4 
96.3 98.5 
97.3 98.4 
96.7 99.7 
96.0 98.8 
95.8 98.8 
96.9 98.0 
95.6 99.2 
96.8 99.0 
97 .o 99.6 
97.7 98.2 
97.9 98.3 



LAB DENSITY DATA (Gl/Gte) - (cont.) 
ALL MIXTURES 

DIST COUNTY 

NUECES 
REFUGIO 
REFUGIO 
REFUGIO 
REFUGIO 

PROJECT 

SH 44 
FM 2678 
us 77 
us 77 
us 77 

16 
16 
16 
16 
16 
16 
16 
16 
17 

REFUGIO US 77 
SAN PATRICIO US 181 
SAN PATRICIO US 181 
BRAZOS FM 2818 

17 BRAZOS 
17 BURLESON 
17 BURLESON 
17 BURLESON 
17 GRIMES 
17 GRIMES 
17 WASHINGTON 
17 WASHINGTON 
17 WASHINGTON 
17 WASHINGTON 
17 WASHINGTON 
17 BRAZOS 
17 BRAZOS 
17 ROBERTSON 
17 MADISON 
19 CASS 
19 MARION 
19 PANOLA 
20 TYLER 

21 CAMERON 
21 HIDALGO 
21 STARR 
23 BRM 
23 BRM 
23 EASTLAHD 
23 EASTLAHD 
23 LAMPASAS 
24 CULBERSOII 

SH 21 
SH 21 
SH 36 
SH 36 
SH 105 
SH 6 
us 290 
us 290 
us 290 
us 290 
us 290 
SH30/0SR 
SH30/21 
us 79 
SH 21 
SH 59 
us 59 
us 59 
OS 69 
FM 1419 
OS 83 
FM 755 
FM 45 
OS 67 
Dl20 
Dl20 
OS 190 
0562/180 

TYPE 
DESIGN 

II 

D SURFACE DS1 
D LEVEL UP 
B BASE 1 
B BASE 3D 

D LEVEL UP 1 
0 SURFACE 11 
B BASE 
D SURFACE 50 
D SURFACE 
0 SURFACE 1 
B SURFACE 
B SURFACE 
D SURFACE 
0 SURFACE 
0 SURFACE 5 
D SURFACE 1 
B BASE 7 
B BASE 8 
B BASE 10 
0 SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D SURFACE 
D 4 COURSES 1 

D 3 COURSES 2 
C BASE 2C 
G SURFACE 1 

0 SURFACE 10 

D SURFACE 10 

0 SURFACE 10 
D SURFACE 
D SURFACE 
0 SURFACE 1 
D SURFACE 4 
0 SURFACE 10 
0 SURF /LEVEL 

N 

AVG. STD. ' 

\ \ 

10 96.7 0.28 
6 97.1 0.28 

14 96.5 0.36 
10 96.1 0.23 
7 96.6 0.20 

10 97.3 0.43 
18 97.3 0.58 
8 97.5 0.28 

10 95.9 0.83 
10 97.1 0.61 
18 96.8 0.54 
6 97.0 0.36 
6 96.3 0.36 
6 96.7 0.92 
7 97.3 0.40 
8 96.8 0.64 

14• 96.7 0.48 
6 95.1 0.43 
7 95.4 1.01 
5 95.0 0.33 
6 94.9 0.71 
8 94.4 0.89 
5 94.5 0.84 
5 95.8 0.43 

44 96.8 0.88 
7 97.4 0.38 

30 97.5 0.79 
19 97.7 0.42 
7 97.1 0.72 
7 97.2 0.46 

10 97.9 0.52 
5 97.4 0.30 
5 97.3 0.22 

16 98.0 0.82 
6 97.2 1.03 

25 97.3 0.62 
20 95.8 0.73 

MIN. KAX. 
\ \ 

96.3 97.2 
96.6 97.4 
95.9 97.1 
95.8 96.5 
96.4 96.9 
96.7 98.1 
96.0 98.1 
97.4 98.2 
94.7 96.8 
96.1 98.0 
95.3 97.6 
96.4 97.4 
95.9 96.9 
95.1 97.7 
96.6 97.9 
95.6 97.5 
96.0 97.5 
94.3 95.5 
94.5 97.6 
94.8 95.6 
94.1 95.6 
93.1 95.6 
93.6 95.6 
95.3 96.4 
95.5 98.0 
96.9 97.9 
95.7 98.5 
96.9 98.5 

96.5 98.5 
96.3 97.8 
97.1 98.9 
97.0 97.8 
97.0 97.6 
95.8 99.0 
96.0 98.7 
96.1 98.6 
95.1 97.5 

*********************************************************************************************** 
COUNT = 

MAX = 
KIN = 
AVG = 
STD = 
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82 82 82 
44 98.1 1.36 
5 94.4 0.13 

11 96.9 0.57 
8 0.9 0.26 

82 82 
97.9 99.7 
93.1 95.5 
96.0 97.7 
1.0 0.9 



LAB DENSITY DATA (Gl/Gte) 
TYPE A MIXTURES 

DIST COUNTY PROJECT 

14 TRAVIS IH 35 

LAYER 

LEVEL UP 

DESIGN 
# 

2 

COUNT = 
MAX = 
MIN = 
AVG = 
STD = 

N 

37 

1 
37 
37 
37 
0 

AVG. 
% 

STD. 
% 

97.3 0.91 

1 1 
97.3 0.91 
97.3 ()..91 
97.3 0.91 
0.0 0.00 

MlN. MAX. 
% % 

95.6 99.2 

1 1 
95.6 99.2 
95.6 99.2 
95.6 99.2 
o.o o.o 

****~****************************************************************************************** 
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LAB DENSITY DATA (Gl/Gte) 
TYPE B MIXTURES 

DESIGN AVG. STD. MIN. MAX. 
DIS'!' COUH'l"l PROJECT TYPE # N \ \ \ \ 

*******-*************************************************************************************** 
16 REFUGIO us 77 BASE 1 14 96.5 0.36 95.9 97.1 
16 REFUGIO us 77 BASE 3D 10 96.1 0.23 95.8 96.5 
16 SAN PATRICIO us 181 BASE 18 97.3 0.58 96.0 98.1 
17 BURLESON SH 21 SURFACE 18 96.8 0.54 95.3 97.6 
17 BURLESON SH 36 SURFACE 6 97.0 0.36 96.4 97.4 
17 WASHINGTON us 290 BASE 7 14 96.7 0.48 96.0 97.5 
17 WASHINGTON us 290 BASE 8 6 95.1 0.43 94.3 95.5 
17 WASHINGTON us 290 BASE 10 7 95.4 1.01 94.5 97.6 

*****************************************-***************************************************** 
COUNT = 8 8 8 8 8 

MAX = 18 97.3 1.01 96.4 98.1 
MIN = 6 95.1 0.23 94.3 95.5 
AVG :: 12 96.4 0.50 95.5 97.2 
STD = 5 0.8 0.23 0.8 0.8 
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LAB DENSITY DATA (Gl/Gte) 
TYPE C MIX'l'URES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT LAYER # N \ \ \ \ 
*************~***************~··~**~******************************************* 

1 LAMAR SH 19 SURFACE DS3 8 97.7 .13 97.5 97.9 
5 LUBBOCK us 84 SURFACE 1 8 96.3 0.62 95.4 97.3 

14 BASTROP SH 21 SURFACE 1 6 97.8 0.39 97.3 98.4 
14 BASTROP SH 21 SURFACE 2 15 98.0 0.81 96.7 99.7 
14 BLANCO us 281 SURFACE DS3 9 97.5 0.91 95.8 98.8 
14 LEE us 290 SURFACE 1 6 97.7 0.39 96.9 98.0 
14 TRAVIS IH35-MAIN SURFACE DS3 15 97.7 0.65 96.8 99.0 
14 TRAVIS IH35-FRONTAGE SURFACE DS3 15 98.0 0.63 97.0 99.6 
16 JIM WELL us 281 SURFACE 4 14 97.9 0.14 97.7 98.2 
16 JIM WELL us 281 SURFACE 6 7 98.1 0.16 97.9 98.3 
19 PANOLA us 59 BASE 2C 30 97.5 0.79 95.7 98.5 

**********************************************~************~*************************** 

COUNT = 11 11 11 11 11 
MAX = 30 98.1 0.91 97.9 99.7 
MIN = 6 96.3 0.13 95.4 97.3 
AVG = 12 97.7 0.51 96.8 98.5 
STD = 7 0.5 0.28 0.8 0.7 

*********************************************************************************************** 
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LAB DENSITY DATA (Gl/Gte) 
TYPE D MIXTURES 

D IST COUNTY 

1 FANNIN 
1 HUNT 

1 LA/'!A.R 
3 CLAY 

3 WICHITA 

4 CARSON 
4 t;;ARSON 
5 G~RZA 

5 HOCKLEY 
5 LlTBBOCK 
5 LlTBBOCK 

5 LlTBBOCK 
5 GARZA 

7 TOM GREEN 
7 TOM GREEN 
8 NOLAN 

8 NOLAN 

8 TAYLOR 

8 TAYLOR 

10 ANDERSON 
12 GALVESTON 
12 GALVESTON 
12 MONTGOMERY 

12 MONTGOMERY 
13 FAYETrE 
13 FAY'ETrE 
13 FAYETrE 
13 GONZALES 
13 GONZALES 

13 JACKSON 
13 LAVACA 
14 BASTROP 

NUECES 

REFUGIO 
REFUGIO 

PROJEC'l' 

us 82 
SH 50 
us 82 
us 287 
us 82 
us 60 
us 60 
FJtl 651 
FJtl 300 
SPIJR 326 
us 84 
us 84 
us 84 
FJtl 388 
us 67 
IH20 
IH 20 
IH20 
us 83 
us 287 
FJtl 1764 
FJtl 1764 
FJtl 1314 
m 45 
OS 77 
us 77 
us 77 
SH 80 
us 87 
SH 111 
SH 95 
SH 71 
SH 44 
FJtl 2678 
OS 77 

16 
16 
16 
16 
16 
17 
17 

17 
17 

REFUGIO OS 77 
SAN PATRICIO OS 181 
BRAZOS FJtl 2818 
BRAZOS SH 21 
BIJRLESON 
GRIMES 

SH 36 
SH lOS 

17 GRIMES SH 6 
17 WASHINGTON US 290 
17 WASHINGTON US 290 

LAYER 

LEVEL UP 
SIJRFACE 
SIJRFACE 
LEVEL UP 
SIJRFACE 
SIJRFACE 
LEVEL UP 
LEVEL UP 
SIJRFACE 
SURFACE 
SIJRFACE 
LEVEL UP 
SIJRFACE 
SIJRFACE 
SURFACE 
SIJRFACE 
LEVEL UP 

SIJRFACE 
SURFACE 
SURFACE 
LEVEL UP 
LEVEL UP 
SURFACE 
SURFACE 
SIJRFACE 
SIJRFACE 
SIJRFACE 
SIJRFACE 
SURFACE 
SURFACE 
SURFACE 
SIJRFACE 
SURFACE 
LEVEL UP 
LEVEL UP 
SURFACE 
SURFACE 
SURFACE 
SURFACE 
SIJRFACE 
SIJRFACE 
SIJRFACE 
SIJRFACE 
SURFACE 
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DESIGN AVG. STD. 
# N \ \ 

DS3 21 
DS3 15 
1 5 
1 7 
4 8 
1 8 
9 6 
3 23 
2 8 
1 9 
1 12 
3 6 
1 6 

5 

15 
1 7 

8 
1 7 
DS3 8 
DS3 23 
01 9 
02-3 5 

DSl 13 
DS1 7 

~ 5 

M 13 
~ 7 
DS3 12 
DS3 8 
86-184 31 
M 20 
2 18 

·OSl 

1 

lA 

so 

1 

10 
6 
7 

10 
8 

10 
10 
6 

6 

98.0 0.52 
97.7 1.36 
97.2 0.41 
97.9 0.49 
95.6 0.59 
97.8 0.38 
97.3 1.26 
96.8 0.58 
96.4 0.61 
96.5 0.54 
96.1 0.55 
96.5 0.29 
96.6 0.81 
96.7 0.19 
96.4 0.67 
96.5 0.42 
96.8 0.57 
96.8 0.63 
96.3 0.35 
97.9 0.47 
97.4 1.07 
97.9 0.23 
96.9 0.81 
95.2 0.62 
96.4 0.40 
95.8 0.98 
97.2 0.37 
97.0 0.55 
96.8 0.52 
98.0 0.58 
97.3 0.62 
97.8 0.82 
96.7 0.28 
97.1 0.28 
96.6 0.20 
97.3 0.43 
97.5 0.28 
95.9 0.83 
97.1 0.61 
96.3 0.36 
96.7 0.92 

5 
1 

7 97.3 0.40 
8 96.8 0.64 
5 95.0 0.33 

MIN. MAX. 
\ \ 

97.2 99.5 
94.5 98.8 
96.6 97.7 
96.9 98.4 
95.7 97.6 
97.0 98.2 
95.0 98.4 
95.6 97 .a 
95.4 97.0 
95.6 97.4 
95.0 96.8 
96.1 96.9 
95.9 98.0 
96.5 97.0 
95.3 97.4 
95.9 97.0 
95.8 97.4 
95.9 97.4 
95.8 96.7 
97.0 98.7 
94.7 98.3 
97.6 98.1 
95.6 98.7 
94.3 96.0 
95.9 96.8 
93.5 96.8 
96.7 97.7 
96.2 97.7 
96.2 97.7 
97.2 99.4 
96.3 98.5 
96.0 98.8 
96.3 97.2 
96.6 97.4 
96.4 96.9 
96.7 98.1 
97.4 98.2 
94.7 96.8 
96.1 98.0 
95.9 96.9 
95.1 97.7 
96.6 97.9 
95.6 97.5 
94.8 95.6 



LAB DENSITY DATA (Gl/Gte) - (cont.) 
TYPE D MIXTURES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT LAYER # N \ \ \ \ 
**************~**************************************~*******~******~*********** 

17 BRAZOS SH30/0SR SURFACE 6 94.9 0.71 94.1 95.6 
17 BRAZOS SH30/21 SURFACE 8 94.4 0.89 93.1 95.6 
17 ROBERTSON us 79 SURFACE 5 94.5 0.84 93.6 95.6 
17 MADISON SH 21 SURFACE 5 95.8 0.43 95.3 96.4 
19 CASS SH 59 4 COURSES 1 44 96.8 0.88 95.5 98.0 
19 MARION us 59 3 COURSES 2 7 97.4 0.38 96.9 97.9 
21 CAMERON FM 1419 SURFACE 1D 7 97.1 0.72 96.5 98.5 
21 HIDALGO us 83 SURFACE 1D 7 97.2 0.46 96.3 97.8 
21 STARR FM 755 SURFACE 10 10 97.9 0.52 97.1 98.9 
23 BR~ FM 45 SURFACE 5 97.4 0.30 97.0 97.8 
23 BR~ us 67 SURFACE 5 97.3 0.22 97.0 97.6 
23 EASTLAND IH 20 SURFACE 1 16 98.0 0.82 95.8 99.0 
23 EASTLAND IH 20 SURFACE 4 6 97.2 1.03 96.0 98.7 
23 LAMPASAS us 190 SURFACE 1D 25 97.3 0.62 96.1 98.6 
24 CULBERSON US62/180 SURF/LEVEL 20 95.8 0.73 95.1 97.5 

*********************************************************~********************~******** 

COUNT :: 59 59 59 59 59 
MAX :: 44 98.0 1.36 97.6 99.5 
MIN = 5 94.4 0.19 93.1 95.6 
AVG = 11 96.8 0.58 95.9 97.6 
STD = 7 0.9 0.26 1.0 0.9 

**************************************~*~**********************~·~~************ 
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LAB DENSITY DATA (Gl/Gte) 
TYPE G MIXTURES 

DIST COUNTY 

2 
2 

20 

TARRANT 
TARRANT 
TYLER 

PROJECT 

FM 1886 
IH 20 
us 69 

LAYER 

SURFACE 
SURFACE 
SURFACE 

DESIGN 
II 

631 
662 
1 

COUNT = 
MAX = 
MIN 
AVG = 
STD = 

N 

5 
5 

19 

3 
19 
5 

10 
8 

AVG. 
\ 

STD. 
\ 

96.1 0.82 
98.0 0.45 
97.7 0.42 

3 3 
98.0 0.82 
96.1 0.42 
97.3 0.56 
1.0 0.22 

MIN. MAX. 
\ \ 

95.4 97.4 
97.2 98.3 
96.9 98.5 

3 3 
97.2 98.5 
95.4 97.4 
96.5 98.1 
1.0 0.6 

*********************************************************************************************** 
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APPENDIX N 

Gl/Gt EXT. and Gl/Gt DES. 
Data by mixture type for each project. 
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LAB DENSITi DATA (Gl/Gt)·EX!RACTION 
ALL MIXTURES 

DESIGN AVG. STD. Ml.N. MAX. 
DIST COUNTY PROJECT TlPE It N \ \ \ \ 

*********************************************************************************************** 
1 FANNIN us 82 D LEVEL UP DS3 21 98.7 0.52 97.9 100.2 
1 HUNT SH 50 D SURFACE DS3 15 98.3 1.37 95.1 99.4 
1 LAMAR SH 19 C SURFACE DS3 8 98.8 0.13 98.6 99.0 
1 LAMAR us 82 0 SURFACE 1 5 98.5 0.41 97.9 99.0 
2 TARRANT FM 1886 G SURFACE 631 5 98.2 0.83 97.5 99.6 
2 TARRANT IH 20 G SURFACE 662 5 98.4 0.45 97.7 98.8 
3 WICHITA us 82 0 SURFACE 4 8 97.9 0.60 97.2 99.1 
5 GARZA us 84 0 SURFACE 1 6 96.8 0.81 96.1 98.2 
8 NOLAN IH 20 0 LEVEL UP 8 101.5 0.71 100.3 102.5 

10 ANDERSON us 287 0 SURFACE DS3 23 97.9 0.49 97.0 98.7 
12 GALVESTON FM 1764 0 LEVEL UP 01 8 98.7 1.16 96.0 99.7 
12 MOMTGOKER'l Fl1 1314 0 SURFACE OS1 13 99.7 0.82 98.4 101.6 
12 MOMTGOKER'l IH 45 0 SURFACE DS1 7 99.0 0.63 98.1 99.8 
14 BASTROP SH 21 C SURFACE 1 6 99.4 0.39 98.9 100.0 
14 BASTROP SH 21 C SURFACE 2 15 99.0 1.66 94.2 101.3 
14 BASTROP SH 71 D SURFACE 2 18 98.5 0.82 96.7 99.5 
14 BLANCO us 281 C SURFACE DS3 9 98.6 1.13 96.9 100.2 
14 TRAVIS IH 35 A LEVEL UP 2 37 97.9 0.91 96.2 99.8 
14 TRAVIS IH35-f'RONTAGE C SURFACE DS3 15 99.4 0.99 97.7 102.0 
18 DALLAS IH 635 C LEVEL UP 2449-B 14 97.7 0.50 96.7 98.5 
18 NAVARRO Fl1 1603 G BASE/SURF G3 13 95.7 0.64 95.0 97.6 
19 CASS SH 59 D 4 COURSES 1 44 98.0 0.89 96.7 99.3 
20 TYLER us 69 G SURFACE 1 19 98.9 0.42 98.0 99.6 
23 LAMPASAS us 190 0 SURFACE 10 25 99.5 0.63 98.2 100.8 

*************************************************-***-********~*************************** 

COUNT : 24 24 24 24 24 
MAX = 44 101.5 1.66 100.3 102.5 
MIN = 5 95.7 0.13 94.2 97.6 
AVG = 14 98.5 0.75 97.2 99.8 
STO = 10 1.1 0.34 1.4 1.2 

*********************************************************************************************** 
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LAB DENSITY DATA (Gl/Gt)-EXTRACTION 
TYPE A MIXTURES 

DIST COUNTY PROJECT LAYER 
DESIGN 

# 

AVG. STD. 

\ \ 

MIN. MAX. 
\ \ 

*********************************************************************************************** 
14 TRAVIS IH 35 A LEVEL UP 2 37 97.9 0.91 96.2 99.8 

COUNT ::: 1 1 1 1 
MAX ::: 37 97.9 0.91 96.2 99.8 
MIN = 37 97.9 0.91 96.2 99.8 
AVG : 37 97.9 0.91 96.2 99.8 
STD = 0 0.0 0.00 0.0 0.0 
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LAB DENSITY DATA (Gl/Gt}-EXTRACTION 
TYPE C MIXTURES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT LAYER # N \ \ \ % 

*********************************************************************************************** 
1 LAMAR SH 19 SURFACE DS3 8 98.8 0.13 98.6 99.0 

14 BASTROP SH 21 SURFACE 1 6 99.4 0.39 98.9 100.0 
14 BASTROP SH 21 SURFACE 2 15 99.0 1.66 94.2 101.3 
14 BLANCO us 281 SURFACE DS3 9 98.6 1.13 96.9 100.2 
14 TRAVIS IH35-FRONTAGE SURFACE DS3 15 99.4 0.99 97.7 102.0 
18 DALLAS IH 635 LEVEL UP 2449-B 14 97.7 0.50 96.7 98.5 

*********************************************************************************************** 
COUNT = 6 6 6 6 6 

MAX = 15 99.4 1.66 98.9 102.0 
MIN 6 97.7 0.13 94.2 98.5 
AVG = 11 98.8 0.80 97.2 100.2 
STD 4 0.6 0.56 1.7 1.3 
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LAB JENSI7/ DATA (~l/Gt)·EXTRACTI0N 

'!'YPE D K!X'l'URES 

CES::;N AVG. STD. M:.'i. MAX. 
DIS'l' COUN'I'Y ?ROJEC'l' LA'lER It N \ \ \ \ 

*********************************************************************************************** 
fA.NN!N us 82 L.EVEL UP DS3 21 98.7 0.52 37.9 100.2 
HUN'I' SH 50 SURFACE DS3 15 98.3 1.37 95.1 99.-\ 
LAMAR us 62 St.TRFACE 1 5 96.5 o.n 97.9 ;g,() 

3 WICHITA us 32 SURFACE 4 s 97.9 0.60 97.2 99.1 
5 GA.RZA ~s 34 SU'RFACE 6 96.8 0.. 31 96.1 96.2 
s NOLAN IH 20 LEVEL UP 6 101.5 0. 71 100.3 102.5 

10 ANDERSON us 287 SU'RFACE DS3 23 97.9 0.-\9 97.0 98.7 
12 GAL'JESTON fM 1764 LEVEL UP Dl 8 98.7 1.:6 96.0 99.7 
12 MONT"',,I1ERY fM 131-\ SU'RFACE DSl 13 99.7 0.82 98.4 101.6 
12 MONTGOMERY !H 45 SURFACE DSl 7 99.0 0.53 98.1 99.8 
14 BASTROP SH 71 SURFACE 2 18 98.5 0.82 96.7 99.5 
19 CASS SH 59 4 COURSES 1 44 98.0 0.89 96.7 99.3 
23 LAMPASAS us 190 SURFACE 1D 25 99.5 0.63 98.2 100.8 

*********************************************************************************************** 
COUN'I' = 13 13 13 13 13 

MAX : 44 101.5 1.37 100.3 102.5 
MIN = 5 96.8 0.41 95.1 98.2 
AVG = 15 98.7 0.76 97.4 99.8 
S'l'D = 11 1.1 0.27 1.3 1.2 

*********************************************************************************************** 
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LAB DENSITY DATA (Gl/Gt)-EXTRACTION 
TYPE G MlX'I'URES 

DIST COUNTY PROJECT 

2 TAR.RAN'l' FM 1886 
2 TARRANT IH 20 

18 NAVARRO FM 1603 
20 TYLER us 69 

LAYER 

SURFACE 
SURFACE 
BASE/SURF 
SURFACE 

DESIGN 
# 

631 
662 
G3 
1 

N 

5 
5 

13 
19 

AVG. STD. 
\ \ 

98.2 0.83 
98.4 0.45 
95.7 0.64 
98.9 0.42 

MIN. MAlL 
\ \ 

97.5 99.6 
97.7 98.8 
95.0 97.6 
98.0 99.6 

*********************************************************************************************** 
COUNT = 4 4 4 4 4 

MAX = 19 98.9 0.83 98.0 99.6 
MIN = 5 95.7 0.42 95.0 97.6 
AVG = 11 97.8 0.59 97.1 98.9 
STD : 7 1.4 0.19 1.4 0.9 
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LAB vENSITY DATA (Gl/'Jt)·DES!GN 
rtLL I'IIXTURES 

DESIGN AVG. STD. MIN. !'lAX. 
DIST COUNTY ?ROJEC'l' 'rlPE IJ N \ \ \ \ 

*********************************************************************************************** 
FA.NNIN us 82 D LEVEL UP DS3 21 98.8 0.55 97.7 100.1 
HUN'l' SH 50 D SURFACE DS3 15 98.7 1.31 95.6 100.0 

1 LAMAR SH 19 C SURFACE DS3 8 98.8 0.20 98.5 99.1 
1 LAMAR us 82 D SURFACE 1 5 98.7 0.42 98.2 99.3 
2 TARRANT flill 1886 G SURFACE 631 5 98.3 0.68 97.8 99.2 
2 TARRAN'l' IH 20 G SURFACE 662 5 98.8 0.43 98.1 99.1 
3 WICHITA us 82 D SURFACE 4 8 98.2 0.53 97.6 99.4 
5 GA.RZA us 84 D SURFACE l 6 97.1 0.89 96.0 98.2 
8 NOI.AN IH 20 D LEVEL UP 8 102.3 3.38 100.3 110.6 

10 ANDERSON us 287 D SURFACE DS3 23 97.9 0.50 97.0 98.8 
12 GALVESTON FM 1764 D LEVEL UP 01 8 99.2 1.29 96.4 100.9 
12 MONTGOMERY FM 1314 D SURFACE DS1 13 99.7 0.66 98.5 100.9 
12 MONTGOMERY !H 45 D SURFACE DSl 7 99.4 0.60 98.6 100.2 
14 BASTROP SH 21 C SURFACE 1 6 99.3 0.43 98.9 100.0 
14 BASTROP SH 21 C SURFACE 2 15 99.0 1.53 94.3 101.0 
14 BASTROP SH 7l D SURFACE 2 18 98.4 0.69 96.9 99.2 
14 BLANCO us 281 C SURFACE DS3 9 98.9 0.')3 97.6 100.3 
14 TRAVIS IH 35 A LEVEL UP 2 37 97.9 0.81 96.5 99.7 
14 TRAVIS IHJ5·FRONTAG£ C SURFACE DSJ 15 99.5 0.79 98.2 101.5 
18 DALLAS IH 635 C LEVEL UP 2449-B 14 97.8 0.52 96.7 98.6 
18 NAVARRO FM 1603 G BASE/SURF G3 13 95.6 0.59 95.0 97.3 
19 CASS SH 59 D 4 COURSES 1 44 98.2 0.69 97.1 99.4 
20 TYLER us 69 G SURFACE 1 19 99.0 0.38 98.3 99.6 
23 LAMPASAS us 190 D SURFACE 10 25 99.5 0.56 98.4 100.8 

*********************************************************************************************** 
COUNT = 24 24 24 24 24 

MAX = 44 102.3 3.38 100.3 110.6 
MIN :; 5 95.6 0.20 94.3 97.3 
AVG :; 14 98.7 0.81 97.4 100.1 
STD = 10 1.2 0.63 1.3 2.4 

*********************************************************************************************** 
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LAB DENSITY DATA (Gl/Gt}-DESIGN 
TYPE A MIXTURES 

DIST COUNTY PROJECT 

14 TRAVIS IH 35 

LAYER 

A LEVEL UP 

DESIGN 
# 

2 

COUNT = 
MAX :: 

MIN = 
AVG = 
STD = 

129 

N 

37 

1 
37 
37 
37 
0 

AVG. 
\ 

STD. 
\ 

97.9 0.81 

1 1 
97.9 0.81 
97.9 0.81 
97.9 0.81 
0.0 0.00 

MIN. 

\ 

MAX. 

\ 

96.5 99.7 

1 1 
96.5 99.7 
96.5 99.7 
96.5 99.7 
0.0 0.0 



LAB DENSITY DATA (Gl/Gt)-DESIGN 
TYPE C MIXTURES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT LAYER If N \ \ \ \ 
****************************************************~********************************~**** 

1 LAHAR SH 19 SURFACE DS3 8 98.8 0.20 98.5 99.1 
14 BASTROP SH 21 SURFACE 1 6 99.3 0.43 98.9 100.0 
14 BASTROP SH 21 SURFACE 2 15 99.0 1.53 94.3 101.0 
14 BLANCO us 281 SURFACE DS3 9 98.9 0.93 97.6 100.3 
14 TRAVIS IH35-FRONTAGE SURFACE DS3 15 99.5 0.79 98.2 101.5 
18 DALLAS IH 635 LEVEL UP 2449-B 14 97.8 0.52 96.7 98.6 

COUNT = 6 6 6 6 6 
MAX :: 15 99.5 1.53 98.9 101.5 
MIN :: 6 97.8 0.20 94.3 98.6 
AVG = 11 98.9 0.73 97.4 100.1 
STD = 4 0.6 0.47 1.7 Ll 

**************************************************~************************************** 
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LAB DENSITY DATA (Gl/IJt)-DESIGN 
TYPE 0 MIXTURES 

DESIGN AVG. STD. I'ITN. MAX. 
DIST COU'N'l'Y PROJECT LAYER II N \ \ \ \ 

*********************************************************************************************** 
rA.NN'IN us 82 LEVEL UP DS3 21 98.8 0.55 97.7 100.1 

l HUN'l' SH 50 SURFACE DS3 15 98.7 1.31 95.6 100.0 
1 LAKA.R us 82 SURFACE 1 5 98.7 0.42 98.2 99.3 
3 'i!CHITA us 82 SUR rACE 4 8 98.2 0.53 97.6 99.4 
5 GARZA us 84 SURFACE 1 6 97.1 0.89 96.0 98.2 
8 NOLAN IH 20 LEVEL UP 8 102.3 3.38 100.3 110.6 

10 ANDERSON us 287 SURFACE DS3 23 97.9 0.50 97.0 98.8 
12 GALVESTON FM 1764 LEVEL UP 01 8 99.2 1.29 96.4 100.9 
12 !fJN'l'GOHERY FM 1314 SURFACE DS1 13 99.7 0.66 98.5 100.9 
12 !fJNTGOKERY :H 45 SURFACE DS1 7 99.4 0.60 98.6 100.2 
14 BASTROP SH 71 SURFACE 2 18 98.4 0.69 96.9 99.2 
19 CASS SH 59 4 COURSES 1 44 98.2 0.69 97.1 99.4 
23 LAMPASAS us 190 SURFACE 10 25 99.5 0.56 98.4 100.8 

···--··--··•***********·--···--·········•••**********~**********--*****~******--******--* 

COUNT = 13 13 13 13 13 
MAX = 44· 102.3 3.38 100.3 110.6 
m :: 5 97.1 0.42 95.6 98.2 
AVG : 15 98.9 0.93 97.6 100.6 
STD = 11 1.2 0.79 1.3 3.1 

*******--***************************************************~******************************* 
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LAB DENSITY DATA (Gl/Gt)-DESIGN 
TYPE G MIXTURES 

DESIGN AVG. STD. MIN. MAX. 
DIST COUNTY PROJECT LAYER # N \ \ \ \ 

······-·····**************************************************************************~** 

2 TARRANT FM 1886 SURFACE 631 5 98.3 0.68 97.8 99.2 
2 TARRANT IH 20 SURFACE 662 5 98.8 0.43 98.1 99.1 

18 NAVARRO FM 1603 BASE/SURF G3 13 95.6 0.59 95.0 97.3 
20 TYLER us 69 SURFACE 1 19 99.0 0.38 98.3 99.6 

************************************************************************~**************-

COUNT = 4 4 4 4 4 
MAX = 19 99.0 0.68 98.3 99.6 
MIN = 5 95.6 0.38 95.0 97.3 
AVG 11 97.9 0.52 97.3 98.8 
STO = 7 1.6 0.14 1.5 1.0 
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APPENDIX 0 

Lab VMA and PVF 
Data by mixture type for each project. 
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L~B <JMA & \ VOIDS FILLED vAT~ 
ALL M:X'I'URES 

DIST COUNT'{ PROJECT TYPE 
DESIGN 

II 

'IMA OAT~ % VOI::!S r!L:.EO 

N AVG. STD. MIN. MAX. AVG. STD. !"lN. !".AX. 
******************************************************~****************************************************************** 

1 
1 
1 

1 
2 
2 
3 
5 
8 

10 
12 
12 
12 
14 
14 
14 
14 
14 
14 
18 
18 
19 
20 
23 

FANNIN 
HUNT 
LAMAR 
LAMAR 
T~RRANT 

TARRANT 

WICHITA 
GARZA 
NOLAN 
ANDERSON 
GALVESTON 

MONTGOMERY 
MONTGOMERY 
BASTROP 
BASTROP 
BASTROP 
BLANCO 
TRAVIS 
TRAVIS 
DALLAS 
N~VARRO 

CASS 
TYLER 
LAMPASAS 

us 82 
SH SO 
SH 19 
us 82 
FM 1886 
IH 20 
us 82 
us 84 
IH 20 
us 287 
FM 1764 
FM 1314 
IH 45 
SH 21 
SH 21 
SH 71 
us 281 
IH 35 

D LEVEL UP 
D SURFACE 
C SURfACE 
D SURFACE 
'3 SURFACE 
'3 SURF~CE 

D SURF~CE 

D SURF~CE 
D LEVEL UP 
D SURF~CE 
D LEVEL L'P 

D SURFACE 
D SURFACE 
C SURFACE 
C SURFACE 
D SURFACE 
C SURFACE 
A LEVEL UP 

IH35-FRONTAGE C SURFACE 
IH 635 
FM 1603 
SH 59 
us 69 
us 190 

C LEVEL UP 
G BASE/SURF 
D 4 COURSES 
G SURFACE 
D SURFACE 

DS3 
DS3 
DS3 
1 
631 
662 
4 
1 

DS3 
01 
DS1 
DS1 
1 
2 
2 
DS3 
2 
DS3 
2449·B 
G3 
1 

10 

21 
15 
8 
5 
5 
5 
8 
6 
7 

23 
8 

13 
7 

6 
15 
18 
9 

37 
15 
14 
13 
44 
19 
24 

14.3 
13.6 
13.6 
14.5 
14.8 
13.1 
13.9 
15.0 
11.3 
14.7 
12.5 
12.2 
12.9 
11.7 
11.9 
13.1 
12.0 
12.0 
11.4 
12.6 
15.0 
12.8 
11.8 
12.3 

0.58 
1.15 
0.23 
0.42 
0.55 
0.41 
0.53 
0.21 
0.36 
0.51 
1.30 
0.53 
0.80 
0.42 
1.28 
0.38 
0.79 
0.74 
0.61 
0.53 
0.52 
0.54 
0.35 
0.51 

13.5 
12.4 
13.3 
14.1 
14.0 
12.7 
12.6 
14.7 
10.9 
13.6 
10.5 
11.5 
12.1 
11.0 
10.3 
12.6 
10.5 
10.5 
9.9 

11.7 
13.6 
11.7 
11.3 
11.2 

15.4 
16.2 
14.0 
15.0 
15.3 
13.7 
14.3 
15.3 
11.8 
15.5 
15.1 
13.1 
13.9 
12.1 
15.9 
14.1 
13.1 
13.6 
12.1 
13.7 
15.7 
13.6 
12.4 
13.2 

€5.9 3.63 
83.6 8.03 
82.9 0.75 
ao.s 2.45 
73.5 5.05 
34.5 3.03 
74.6 3.55 
77.4 5.48 
71.4 4.34 

79.3 6.53 
74.5 5.88 
63.0 5.44 
80.8 3.39 
83.7 6.32 
83.2 5.70 
79.8 6.54 
77.5 6.63 
82.1 4.97 

75.2 6.08 
80.9 3.15 
78.5 4.52 

30.0 j6.3 
66.1 ?0.5 
32.2 34.4 
77.2 33.5 
69.3 82.1 
79.5 86.7 
7'1.0 3l.'J 

72.2 86.3 
64.3 76.7 

54.8 86.2 
65.6 88.7 
52.7 68.4 
77.0 85.9 
74.0 97.1 
71.4 90.6 
67.6 89.6 
65.2 92.4 
74.9 96.0 

66.2 83.7 
74.8 87.0 
70.6 87.5 

*******************************************************~********************************************~****************** 

COUNT :: 
MAX :: 

MIN :: 
AVG :: 
ST'O :: 

24 
44 
5 

14 
10 

24 24 
15.0 1.30 
11.3 0.21 
13.0 0.59 
1.2 0.29 

24 24 
14.7 16.2 
9.9 11.8 

12.1 14.1 
1.4 1.3 

21 21 21 21 
85.9 8.03 82.2 97.1 
63.0 0.75 52.7 58.4 
78.7 4.83 70.7 86.7 
5.4 1.73 6.8 6.6 

***************************-***-*****-*************************************************** ... ******************************* 
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LAB VMA & \ VOIDS FILLED DATA 
TYPE A MIXTURES 

DIST COUNTY PROJECT LAYER 
DESIGN ,. VMA DATA \ VOIDS FILLED 

N AVG. STD. MIN. MAX. AVG. STD. MIN. MA.X. 
*************************************************************************************************************************~ 

14 TRAVIS IH 35 A LEVEL UP 2 37 12.0 0.74 10.5 13.6 77.5 6.63 65.2 92.4 
*************************************************************************************************************************** 

COUNT = 1 1 1 1 1 1 1 
MAX = 37 12.0 0.74 10.5 13.6 77.5 6.63 65.2 92.4 
MIN = 37 12.0 0.74 10.5 13.6 77.5 6.63 65.2 92.4 
AVG = 37 12.0 0.74 10.5 13.6 77.5 6.63 65.2 92.4 
STD = 0 0.0 0.00 0.0 0.0 0.0 0.00 0.0 o.o 

*************************************************************************************************************************** 
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LAB VMA & \ VOIDS FILLED DATA 
TYPE C MIX'!'URES 

DESIGN VMA DATA \ VOIDS FILLED 
DIST COUNTY PROJECT LAYER It N AVG. STD. MIN. MAX. AVG. STD. MJN, MAX. 
*****************************~************************-*********************************-**************************** 

1 LAMAR SH 19 SURFACE DS3 8 13.6 0.23 13.3 14.0 82.9 0.75 82.2 84.4 
14 BASTROP SH 21 SURFACE 1 6 11.7 0.42 11.0 12.1 80.8 3.39 77.0 85.9 
14 BASTROP SH 21 SURFACE 2 15 11.9 1.28 10.3 15.9 83.7 6.32 74.0 97.1 
14 BLANCO us 281 SURFACE DS3 9 12.0 0.79 10.5 13.1 79.8 6.54 67.6 89.6 
14 TRAVIS IH35-FRONTAGE SURFACE DS3 15 11.4 0.61 9.9 12.1 82.1 4.97 74.9 96.0 
18 DALLAS IH 635 LEVEL UP 2449-B 14 12.6 0.53 11.7 13.7 . 

***********************************************************-*************************************************************** 
COUNT = 6 6 6 6 6 5 5 5 5 

MAX :: 15 13.6 1.28 13.3 15.9 83.7 6.54 82.2 97.1 
MIN = 6 11.4 0.23 9.9 12.1 79.8 0.75 67.6 84.4 
AVG = 11 12.2 0.64 11.1 13.5 81.9 4.39 75.1 90.6 
STD = 4 0.8 0.36 1.2 1.4 1.6 2.39 5.3 5.8 

*********************************************************~*********************************************************** 
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~AB 'IMA li \ VOIDS fiLLED DATA 
TYPE D KB'l'URES 

DESIGN 'JMA DATA \ VOIDS r::t.EO 
DIST COUNTY PROJECT LAYER ll N AVG. STD. MDI. MAX. AVG. STD. !0'. MAX. 

•************************************************************************************************************************** 
1 FANNIN us 82 LEVEL UP DS3 21 14.3 0.58 13.5 15.4 85.9 3.63 ao.o 96.3 
1 HUNT SH 50 SURFACE. DS3 15 13.6 1.15 12.4 16.2 83.6 8.03 -56.1 90.6 
1 LAMAR us 82 SURFACE. 1 5 14.5 0.42 14.1 15.0 80.8 2.45 77.2 83.6 
3 WICHITA us 82 SURFACE 4 8 13.9 0.53 12.6 14.3 74.6 3.55 iO.O 31.:1 
5 GARZA us 84 SURFACE 1 6 15.0 0.21 14.7 15-.3 77.4 5.48 72.2 36.~ 

8 NOLAN IH 20 LEVEL UP 7 11.3 0.36 10.9 11.8 71.4 4.34 64.3 76.7 
10 ANDERSON us 287 SURFACE DS3 23 14.7 0.51 13.6 15.5 
12 GALVESTON FM 17-54 LEVEL UP D1 8 12.5 1.30 10.5 15.1 79.3 6.53 -54.8 86.2 
12 !10NTGOKER'i f11 1314 SURFACE. !JS1 13 12.2 0.53 11.5 13.1 74.5 5.88 65.6 88.7 
12 !10NTGOMERY IH 45 SURFACE DS1 7 12.9 0.80 12.1 13.9 63.0 5.44 52.7 68.4 
14 BASTROP SH 71 SURFACE 2 18 13.1 0.38 12.6 14.1 83.2 5.70 71.4 90.6 
19 CASS SH 59 4 COURSES 1 44 12.8 0.54 11.7 13.6 75.2 6.08 66.2 83.7 
23 LAMPASAS us 190 SURFACE 10 24 12.3 0.51 11.2 13.2 78.5 4.52 70.6 87.5 

************-************************************************************************************k********************* .... 

COUNT = 13 13 13 13 13 12 12 12 12 
MAX ::: 44 15.0 1.30 14.7 16.2 85.9 8.03 80.0 96.3 
MDI = 5 11.3 0.21 10.5 11.8 63.0 2.45 52.7 68.4: 
AVG = 15 13.3 0.60 12.4 14.3 77.3 5.14 68.4 85.0 
STD = ll l.l 0.31 1.3 1.2 6.2 1.52 7.0 7.3 

**************************************************************************** ....... **************************************** 
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LAB VMA & \ VOIDS FILLED DATA 
TYPE G MIXTURES 

DESIGN VMA DATA \ VOIDS FILLED 
DIST COtJNTY PROJECT LAYER ,. N AVG. ~TD. MIN. MAX. AVG. STD. MIN. MAX. 

*************************************************************************************************************************** 
2 TARRANT FM 1886 SURFACE 631 5 14.8 0.55 14.0 15.3 73.5 5.05 69.3 82.1 
2 TARRANT IH 20 SURFACE 662 5 13.1 0.41 12.7 13.7 84.5 3.03 79.6 86.7 

18 NAVARRO FM 1603 BASE/SURF G3 13 15.0 0.52 13.6 15.7 
20 TYLER us 69 SURFACE 1 19 11.8 0.35 11.3 12:4 80.9 3.15 74.8 87.0 

*************************************************************************************************************************** 
COUNT = 4 4 4 4 4 3 3 3 3 

MAX = 19 15.0 0.55 14.0 15.7 84.5 5.05 79.6 87.0 
MIN = 5 11.8 0.35 11.3 12.4 73.5 3.03 69.3 82.1 
AVG = 11 13.7 0.46 12.9 14.3 79.6 3.74 74.6 85.3 
STD = 7 1.5 0.09 1.2 1.5 5.6 1.13 5.2 2.7 

*************************************************************************************************************************** 

139 



140 



APPENDIX P 

0.45 Power gradation charts 
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0.45 Power gradation charts 
For Type A mixtures 
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0.45 Power gradation charts 
For Type B mixtures 

147 



148 



t-' 
~ 
\0 

PERCENT 
PASSING 

100 

ao 

ao 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

./ 
.·/ 

··/ 
v 

.tr/ 
.. / 

D16RUS77A 

/ 
/ 

~ v· 
.. / 

I v Jv 
V· 

l/.{ 
110 f4 J/8" 5/8" 7/8" 1-1/4" f200 f40 

f80 1/2" 1" 1-1/T' 

SIEVE SIZES 

0 

20 

40 

80 

80 

100 
2" 

PERCENT 
RETAINED 



...... 
Vl 
0 

PERCENT 
PASSING 

100 

10 

10 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

~ 

.. / 
.'Y 

( 
V· 

l/t{ 
f200 f40 

flO 
f10 

.. / 
. v 

"/ 
.. '/ 

.:/ 
016RUS77B 

v 
/~ 

( 

. 

f4 J/r 5/r 7/r 1-1/4" 
1/2" ,. 1-1/2" 

SIEVE SIZES 

0 

20 

40 

10 

80 

100 
2" 

PERCENT 
RETAINED 



...... 
VI 
...... 

PERCENT 
PASSING 

100 

80 

10 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

.I 
.··/ 

.w/ 
. v v 

/1 
v. 
~ 

f200 140 
f80 

f10 

... / 
'/ 

/ 

_l ./ v 

.. ·/ 
016SPU18 

/ 
/ 

yY 

. 

f4 'l/r• ,;r· 7/r 1-1/4" 
1/r' ,.. 1-1/2"' 

SIEVE SIZES 

I 

2"' 

0 

20 

40 

10 

80 

100 

PERCENT 
RETAINED 



..... 
VI 
N 

PERCENT 
PASSING 

100 

eo 

eo 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

. J 

... ·/ 
.· .. v .. ···/ 

I .·/ 
.~Y 

v 

/r 
f200 f40 

flO 
f10 , .. 

/ 
... 

r 

v 
./ 

.J·/ 
/ 

... ·/ 
017BUS21 

~ 

3/11" 5/1" 7/1" 1-1/4" 

1/2" 1" 1-1/2" 

SIEVE SIZES 

0 

20 

40 

eo 

eo 

100 
2" 

PERCENT 
RETAINED 



1-' 
\J1 
w 

PERCENT 
PASSING 

100 

10 

110 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

. 

n·····/ 
. / . . / . 

I ~/ 

' ~ 
v 

/r 
f200 f40 

flO 
f10 f4 

p :,· 

.V 
.·/ 

~/ 
v 

. 

.. ······/ D178SHJ6 

/ 

3/8" !l/8" 7/r 1-1/4" 
1/2" ,. 1-1/2" 

SIEVE SIZES 

0 

20 

40 

80 

80 

100 
2'' 

PERCENT 
RETAINED 



...... 
Vl 
.f.'-

PERCENT 
PASSING 

100 

10 

10 

40 

20 

0 

GRAD A liON CHART - SIEVE SIZES RAISED TO 0.45 POWER 

. J 
.·· / 

.~··L_ 
. v 

!V 

/t 
v: 

• 
1200 140 

flO 
f10 

/ 
./ 

v 

/ 
.. / D17WUS29 

.lv 
.. ·/ 

v 

---

f4 3/8" 5/1" 7/1" 1-1/4" 
1/2" 1.. 1-1/2" 

SIEVE SIZES 

0 

20 

40 

10 

10 

100 
2" 

PERCENT 
RETAINED 



I-' 
V1 
V1 

PERCENT 
PASSING 

100 

110 

10 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

./ 
.·/ 

··/ 
.Jr/ 

.. / 
017WUS29B 

1/ 
./ 

.·/ v 
If/ . v 

JV 
v. 

~j· 
-----

f10 ,. 3/PI' 5/ff' 7/ff' 1-1/4. f200 f40 

1110 1/2 .. 1. 1-1/2"' 

SIEVE SIZES 

0 

20 

40 

80 

80 

100 
2" 

PERCENT 
RETAINED 



t-' 
U1 
(J'\ 

PERCENT 
PASSING 

100 

10 

10 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

.. ) 

If/ . v 
IV ,. 

~ -
f200 f40 

flO 
f10 

/ 
/' 

v 

,. 

/ 
./ 

v 
., 

n·/ 
/ 

017WUS29C 

. 

. 

l/r 5/•• 7/r 1-1/4" 

1/2"" ,. 1-1/2" 

SIEVE SIZES 

• 

X' 

0 

20 

40 

10 

10 

100 

PERCENT 
RETAINED 



..... 
l/1 
-...J 

PERCENT 
PASSING 

100 

10 

10 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

.. / 
A7 

./ 

.n/ 
.·/ 

017WUS29D 

,/ 
.. / 

.. ··/ v 
' ,../ . 

~v 
/ 

, 
~j 

f10 f4 J/1.. s;r 7/r 1-1/4" f200 f40 

flO 1/%" 1.. 1-1/2" 

SIEVE SIZES 

I 

I 
I 

2" 

0 

20 

40 

10 

110 

100 

PERCENT 
RETAINED 



158 



0.45 Power gradation charts 
For Type c mixtures 

159 



160 



.... 
a.... 

PERCENT 
PASSING 

100 

110 

110 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

./ 
v 

.. / 
.1V 

/ 
.~ 

~/ 
f200 f40 

fiiO 
f10 f4 

./ 
.-~v 

.. / 
/ 

D1UASH19 

3/8" ~/8" 7/8" 1-1/4" 

1/2" ,.. 1-1/2" 

SIEVE SIZES 

I 

• 

2" 

0 

20 

40 

110 

80 

100 

PERCENT 
RETAINED 



...... 
0\ 
N 

PERCENT 
PASSING 

100 

80 

60 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

/ 
/···· 

/1 
. 

~-

v·· 
/ 

L: 
// ·' 

/' { ; 
1200 140 

lBO 
f10 f4 

l/1 ~- ...... 

1/ 
~ 

. 
,. 

/.····· D5LUUS84 

. 

--

3/8" 5/8" 7/8" 1-1/4" 2" 
1/2" 1" 1-1/2" 

SIEVE SIZES 

0 

20 

40 

60 

60 

100 

PERCENT 
RETAINED 



t-' 
o
w 

PERCENT 
PASSING 

100 

110 

110 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

/. ) 
"/···· 
~ 

). 

v·· 
~~ 

/ 

/t 
I 

1200 140 

1110 

110 14 

v~ 

1/" 
~~-

/··· 

3/11" 

1/2" 

SIEVE SIZES 

5/8'' 7/11" 

1" 

D14BSH21 

I 

' 

1-1/4" 2" 

1-1/2" 

0 

20 

40 

60 

110 

100 

PERCENT 
RETAINED 



..... 
Cl' 
~ 

PERCENT 
PASSING 

100 

ao 

ao 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

/ 
/ 

/ 
A" 

~ 
. 

' 
f200 f40 

tao 
f10 

fl /.· 
. 

f4 

v I' .. 
/ /. 

/.· 014BSH21B 

~· 

' 

3/rl* 5/fr' 7/8" 1-1/4" 

1/2'' ,.. 1-1/2" 

SIEVE SIZES 

0 

20 

40 

60 

ao 

100 
2" 

PERCENT 
RETAINED 



~ 

a
VI 

PERCENT 
PASSING 

100 

80 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

"/ 
.. /~ 

.. ~ 
) 
v 
~ . 

~· 
1200 140 

180 
110 

v 
1/ /) 

,/ 0148US28 

)' 

14 3/8" !5/1" 7/8" 1-1/4" 

1/2" 1" 1-1/2" 

SIEVE SIZES 

0 

20 

40 

80 

80 

100 
2" 

PERCENT 
RETAINED 



1-' 
0\ 
0\ 

PERCENT 
PASSING 

100 

eo 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

/ 
L~· 

v· 
I 
/ 

/. ·' ~· 

f200 f40 

feo 
f10 

/ 

,. 

/ 
/ 

~ J 

/. D14LUS29 

J/8" 5/r 7/fr 1-1/4" 

1/2" ,.. 1-1/2" 

SIEVE SIZES 

0 

20 

40 

80 

eo 

100 
2" 

PERCENT 
RETAINED 



..... 
0\ 
...... 

PERCENT 
PASSING 

100 

110 

eo 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

v 
i/ 

/ 
~/ 

/ 
"/ 

.. L) 
.. Y 

) v 
. l/t. 

1200 f40 

fiiO 

f10 ,. 'J/PI' 
1/7' 

SIEVE SIZES 

'J/11" 7/P/' , .. 

D14TIHJ5 

1-1/4" 2" 

1-1/2" 

0 

20 

40 

80 

eo 

100 

PERCENT 
RETAINED 



...... 
0\ 
00 

PERCENT 
PASSING 

100 

ao 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

p 
Jv· 

) / 

/ 
f200 f40 

fBO 
f10 

~ /.· 
~· 

f4 

/ v· 
~ ~ 

/···· D14TIHJ58 

' 

J/1" ~/1'' 7/B" 1-1/4" 

1/2" 1" 1-1/2" 

SIEVE SIZES 

0 

20 

40 

80 

ao 

100 
2" 

PERCENT 
RETAINED 



1-' 
0'\ 
1.0 

PERCENT 
PASSING 

100 

80 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

v It .. 
/ /J 

/. 
L,. 

/. 
./~ 

.r/ 
I v 

.I . 
l/t: 

f200 140 
f80 

f10 f4 3/8" 5/fl' 
1/2" 

SIEVE SIZES 

D16JUS28A 

7/8" 1-1/4" 

1" 1-1/2" 

' 
I 

2" 

0 

20 

40 

80 

80 

100 

PERCENT 
RETAINED 



1-' 
...... 
0 

PERCENT 
PASSING 

100 

10 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

.. / 
_IV 

) v 
~~-

f200 f40 
flO 

f10 

/ 

/ 
. 

1/ 
/~ 

L: D16JUS28B 

;t 

,. 3/8" ~/1" 7/rt' 1-1/4" 

1/2" ,.. 1-1/2" 

SIEVE SIZES 

0 

20 

40 

80 

ao 

100 
2'' 

PERCENT 
RETAINED 



1-' ..... 
1-' 

PERCENT 
PASSING 

100 

80 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

.V 
v 

/ 

~ 
l!f 

p· 

1200 140 

180 

~ 8. 

. /··· 
/r 

110 14 

/ 
1/' 

~ 
. 

m· 

/···· 018DIH6J 

. 

' 

J/8" 5/8" 7/8" 1-1/4" 

1/2" 1" 1-1/2" 

SIEVE SIZES 

0 

20 

40 

80 

80 

100 
2'' 

PERCENT 
RETAINED 



.,.... 
....... 
N 

PERCENT 
PASSING 

100 

eo 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

. 

~ /.·· 
.. /J 

' y 
/ 

/' 

V.· .. · 
f200 f40 

f80 

f10 f4 

/' ~- ...... 

1/ 
. 

/ . 

/ ...... u 
019UUS59 

( 

l/8" 5/8" 7/8" 1-1/4" 

1/2" 1" 1-1/2" 

SIEVE SIZES 

' 

2" 

0 

20 

40 

80 

80 

100 

PERCENT 
RETAINED 



,...... 
...... 
w 

PERCENT 
PASSING 

100 

eo 

80 

40 

20 

0 

GRADATION CHART - SIEVE SIZES RAISED TO 0.45 POWER 

./ 
.. / 

} v 
.~/ 
~ 

~i 
f200 f40 

f80 

f10 

)r 

,. 

/ 
~ ..... 

1/ /) 
/ 

D19PUS59 

J/8" 5/8" 7/8" 1-1/4" 

1/2" 1" 1-1/2" 

SIEVE SIZES 

0 

20 

40 

60 

80 

100 
2" 

PERCENT 
RETAINED 



174 
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