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PREFACE 

The scope of project research includes measurement of subgrade 

moisture changes under Oklahoma highways with nuclear depth gages and 

correlation of these data with soil, climate, and pavement conditions. 

Previous interim reports have been primarily concerned with methodology 

required to install field test sites and calibrate the nuclear gages 

to provide more nearly accurate measurement of moisture conditions. 

Actual moisture data collection has been underway since the first field 

installation was made in June 1 1966. In addition, data relating to 

soil, climate, and pavement conditions have been collected. 

Efficient research management requires that one does not just 

collect data and let it accumulate. Field data collection is a costly 

process and some insight and judgement are required to get maximum 

results with minimum effort. Any data collection procedure must be 

continually scrutinized, evaluated, and optimumized. The first step in 

this process is obviously to present data in forms useful for evalua-

tion and correlation. 

This report is the fifth of an interim nature submitted by the 

Subgrade Moisture Variations Project, Oklahoma Research Program Number 

64-01-3. Future interim reports will describe evaluation and correla-

tion of collected data and present new data as they become available. 
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dures, " by Raymond K. Moore and T. Allan Haliburton, January, 1968, 

describes final procedures used in calibrating project nuclear depth 

moisture and density gages. 
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ABSTRACT 

All data collected at the first 30 field test sites during the 

period June 1966-August 1967 are presented. Procedures for data 

collection, reduction, and display are described and discussed but no 

evaluation or correlation of collected data is attempted. 

Data presented include measured moisture conditions, soil densi­

ties, soil profiles, temperature and precipitation records, site 

descriptions, roadway sections, pavement condition ratings, and traffic 

counts at each test site. v 



-

TABLE OF CONTENTS 

PREFACE 

LIST OF REPORTS . 

ABSTRACT . • . •  

LIST OF FIGURES . 

Chapter 

1. 

2. 

INTRODUCTION • • . • . • . .

Current Project Status . 
Problems Associated with Data Collection 
Scope of This Report 

DATA COLLECTION . . .

General Remarks . •  
Subsurface Moisture and Density Data 
Subsurface Soils Data. . • 
Climatological Data 
Pavement and Traffic Data • •  
Miscellaneous Field Data 
Summary. 

3. DATA REDUCTION AND DISPLAY . . . .

4. 

Reduction of Moisture and Density Data . 
Reduction of Other Data . . . . . . • 
Display of Measured Moisture Data. 
Display of Measured Density Data 
Display of Subgrade Soils Data . , . . . • 
Display of Climate Data, • , • 
Display of Miscellaneous Data, . 
Organization of Collected Oata in 

Appendix Form. . . • • . 

CONCLUSION. . 

vi 

ii 

iv v 
viii 

Page 

1 

1 
2 
2 

4 

4 
6 
7 
8 
9 
9 

10 

11 

11 
13 
13 
16 
18 
20 
20 

20 

25 

-

-

,-



,.-,.. 

Chapter Page 

!'""' REFERENCES. . . . . . . . . . . . . 26 

APPENDIX 1. . 27 
,-.-. 

APPENDIX 2. . . . . . 32 

r-,.. 
APPENDIX 3. . 37 

APPENDIX 4. . . . . . 40 - Site No. 1 41 . 
Site No. 2 . 51 
Site No. 3 . 62 - Site No. 4 72 
Site No. 5 82 
Site No. 6 9 2  
Site No. 7 102 
Site No. 8 112 
Site No. 9 122 
Site No. 10. . . 132 

,- Site No. 11. 142 
Site No. 12. 152 
Site No. 13. 162 
Site No. 14. 172 
Site No. 15. 174 
Site No. 16. 184 
Site No. 17. 194 
Site No. 18. 204 
Site No. 19. . 206 
Site No. 20. . . . . . 216 
Site No. 21. 226 
Site No. 22. 236 
Site No. 23. . 246 - Site No. 24. 256 
Site No. 25. . . . . 266 
Site No. 26. 276 
Site No. 27. . 286 

;-. Site No. 28. 296 
Site No. 29. 306 
Site No. 30. 316 

vii 

-

,--



LIST OF FIGURES 

Figure Page 

2. 1 Field Test Site Locations for Subgrade Moisture 
Variations Project • . . . . . • • • . . 5 

3. 1 Sununary Flow Diagram of Data Reduction Process . 12 
,,-., 

3. 2 Typical Plot of Subgrade Moisture Variations 14 

3. 3 Typical Soils Data for a Field Test Site . 19 

3. 4 Typical Temperature and Precipitation Plot 21 

3. 5 Sample Test Site Data Summary Sheet. 22 

3.6 Sample Site Installation Information Sheet . 23 

Al. l Field Test Site Installation Drilling Log. 28 

Al. 2 Field Test Site Installation Information 29 

Al.3 Nuclear Data Collection Record • . • 30 

Al. 4 Field Test Site Observation Record 31 

viii 

-

-

-

....... 

-



CHAPTER 1. INTRODUCTION 

Subgrade moisture variations, with resulting changes in soil 

volume and strength, may cause poor pavement performance. Measurement 

of subsurface moisture changes and subsequent correlation of these data 

with soil, climate, and pavement conditions may lead to improved proce­

dures for highway design and construction. 

Accordingly, the School of Civil Engineering at Oklahoma State 

University, in cooperation with the Oklahoma Department of Highways and 

the Bureau of Public Roads, U.S.D.T., initiated, in June, 1964, a 

six-year study to measure subgrade moisture variations under Oklahoma 

highways. Scope of the study is fourfold: 1) to develop an efficient 

method of measuring subgrade moisture variations, 2) to develop proce­

dures for making these measurements throughout Oklahoma, 3) to relate 

measured subgrade moisture changes to soil, climate, and pavement 

conditions, and, hopefully, 4) to suggest revisions in current highway 

design procedures. 

Current Project Status 

Nuclear depth moisture and density gages were selected for use in 

measuring subgrade moisture conditions. After initial planning (Ref 1) 

a total of 50 test sites were installed in north central and northeastern 

Oklahoma, 30 in the summer of 1966 and 20 in the summer of 1967. Proce­

dures for test site installation have been given elsewhere (Ref 2). It 

was necessary to calibrate the nuclear equipment for Oklahoma soils 
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(Refs 3, 4) but same was accomplished satisfactorily. Subgrade moisture 

data collection at the test sites is currently proceeding on a 

six-to-eight week interval. 

Problems Associated with Data Collection 

It is fairly obvious that a large mass of data must be taken in any 

field research study. To correctly evaluate the relevant factors all 

possible factors must be co.nsidered because which ones are relevant is 

unknown until the study is completed. Thus much insignificant data must 

be taken along with the few data that are useful--it is the price one 

pays for not knowing answers in advance. 

Large masses of data are problems in themselves. They must be 

reduced, tabulated, plotted, evaluated, and correlated. It is not 

efficient to let data accumulate without looking at it continuously, 

else one becomes overwhelmed by sheer volume. Efficient procedures for 

reducing and plotting data as it becomes available must be devised, and 

a running evaluation carried out during the data collection period, to 

refine the collection procedure and identify relevant factors at the 

earliest possible opportunity. 

Scope of This Report 

The scope of this report is threefold: 1) to indicate just what 

data are being collected, 2) to describe procedures used for data 

reduction and display, and 3) to provide a convenient reference for use 

in data evaluation and correlation. Data collected at the first 30 

sites during the period June 1966-August 1967 are presented. Data pre­

sented include measured moisture conditions, soil densities, soil pro--
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files, temperature and precipitation records, site descriptions, road-

way sections, pavement condition ratings, and traffic counts at each 

test site. 
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CHAPTER 2. DATA COLLECTION 

The scope of research includes collection and evaluation of data 

concerning subgrade moisture changes and soil, climate, and pavement 

conditions. Procedures for collecting these data are described in this 

Chapter. Reasons for some particular procedures will be given, but no 

critical evaluation of data is made at this time. 

General Remarks 

As noted previously, 50 field test sites have been installed. 

Locations of these sites are shown in Fig 2.1. Exact locations are 

given in Appendix 2. Only data collected from sites 1-30 are presented 

in this report. 

Experimental data taken by research project personnel consist pri­

marily of subsurface moisture and density measurements, made with 

nuclear depth equipment. All data. collection is scheduled from 

Stillwater, with some overnight trips required by project personnel. 

Traffic control for on-pavement data collection is provided by 

Oklahoma Department of Highways maintenance personnel. Scheduling and 

coordination is accomplished through the Assistant District Engineers 

for Maintenance of the five divisions having test sites in their areas. 

A two-man flag crew is usually dispatched to meet OSU personnel at a 

designated time and place. The collection schedule has been optimized 

to make maximum effective use of both research and traffic control 

personnel. It is felt a maximum of field time is used to collect data 

4 
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and a minimum of time spent driving between sites. From an overall 
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viewpoint, the scheduling procedure has worked well. Excellent coopera-

tion has been received from Oklahoma Department of Highways maintenance 

forces. Some cancellations have occurred in winter months when main-

tenance personnel are needed for snow and ice control, but such is to be 

expected. Research personnel also cancel data collection when rainfall, 

snow, etc. , make data collection difficult, or when nuclear equipment 

difficulties occur. Provision for make-up of field readings is a part 

of normal scheduling. 

Subsurface Moisture and Density Data 

After much experimentation, the following procedure has evolved 

for collection of moisture and density data by nuclear methods: 

1. After traffic control is established, ten counts are

taken with the probe in its combination shield/standard.

As used herein, "count" is taken to mean all gamma par-

ticles or slow neutrons counted by probe detectors over

a specified time interval.

2. The probe is then lowered to the access tube bottom and

allowed to reach temperature equilibrium. The access

tube bottom is used as a reference location for all

nuclear data readings. The probe is then raised to the

first reading level and two counts are taken at this

level, the probe is then raised one foot and the proce-

dure repeated, etc. , until the probe is at the access

tube top. Some tubes are not exactly 10 feet long, and

the distance between tube bottom and first reading level
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is variable, chosen so the last reading is with the top 

of the probe just below the bottom pavement surface. 

3. The above procedure is repeated for the other two access

tubes at the site. Similar procedures are used for both

moisture and density data collection.

The decision to use two counts per level represents a compromise between 

pure statistical accuracy and data collection efficiency. Initially a 

one-minute counting period was used, but a 30-second counting interval 

has been used since November, 1967. As will be mentioned later, the 

procedure appears to produce results of practical significance. Mois­

ture data are collected at each site on a six-to-eight week interval. 

The choice of this interval is a compromise between desire to obtain a 

maximum amount of useful data and available funds. While an exact 

evaluation of the data collection interval will not be attempted here 

it is felt a reasonable compromise has been achieved. Density data are 

collected at six-month intervals, during summer and winter months. 

Subsurface Soils Data 

Soils samples were collected at one-foot depth intervals during 

test site installation (Ref 2) and sealed in labelled pint jars. The 

samples were taken as brought up by auger, except that the last two or 

three (at greatest depths) were taken from the auger string after it 

had been pulled from the hole. Some mixing was obviously caused by the 

augering process; nevertheless the samples are thought to be from within 

one foot of their indicated level and representative of actual subsur­

face conditions. 

The samples were taken to the OSU Soil Mechanics Laboratory and 
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tested for initial moisture content. The first 30 sites produced about 

900 individual soil samples. To achieve efficient testing, only the 

soil samples from the centerline hole were tested, reducing the total 

number of samples to 300. Checks of drilling logs for each site plus 

visual inspection of actual soil samples indicated almost uniform sub­

surface profiles under pavement at the great majority of sites. Thus 

minimal error was thought to be introduced by taking the centerline soil 

profile to be representative of the entire cross-section. 

Only routine tests were run on the 300 soil samples: liquid limit, 

plastic limit, specific gravity, and lineal shrinkage. The Texas High­

way Department bar method for lineal shrinkage was used rather 

than the ASTM shrinkage limit test. The THD method is faster, less 

dangerous, and has reasonable correlation with ASTM volumetric shrink-

age. The samples were also classified by AASHO and UNIFIED systems. 

The one-pint volumes of sampled soil were not large enough to pro­

vide material for extensive testing; also requirements of time and 

available funds made such testing impractical. Future work may include 

detailed sampling and testing at selected sites, if warranted. 

Climatological Data 

Criteria for field test site selection required that each site be 

located within 10 miles of a U.S. Weather Bureau Climatological Record­

ing Station, keeping continuous precipitation and temperature records. 

While local thunderstorms, etc. may give differences between recorded 

conditions and those actually occurring at each site, monthly mean data 

are probably representative enough to be useful. Data are obtained by 

subscription to Climatological Data - Oklahoma, published by the U.S. 



Department of Commerce, National Weather Records Center, U. S. Weather 

Bureau, Asheville, North Carolina. 

Pavement and Traffic Data 

9 

Pavement condition ratings at all test sites were made by the 

Research and Development Division, Oklahoma Department of Highways, 

during the Fall of 1967. It is anticipated that pavement sections will 

be re-rated at periodic intervals until project termination. Condition 

ratings are included in the data summary for each site, given in 

Appendix 4, while a list of all ratings and the rating procedure are 

given in Appendix 3. 

Data describing pavement age, history, typical cross-section, base 

and subbase type, etc., were also obtained from the Research and Devel­

opment Division, OSHD. Complete records were not available for every 

site but all relevant information obtained is listed on the test site 

data summary sheets in Appendix 4. 

Traffic count data for the sites were also obtained from the 

Research and Development Division, OSHD. Latest counts available (1967) 

have been included on the data summary sheets in Appendix 4. It is 

anticipated that revised traffic count data will be added as received 

from the OSHD. 

Miscellaneous Field Data 

Additional relevant data about each test site have been recorded 

by research project personnel and listed in Appendix 4, by site numbero 

Data include terrain and drainage conditions, vegetation, etc., at each 

site, plus observations made each time data were collected. Condition 
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of pavement and shoulders, repairs by maintenance personnel, and 

observed drainage behavior are among the factors noted on each data 

collection visit. Photographs are taken at each site as a visual 

record of behavior and selected photographs will be included in later 

reports. 

Summary 

A large volume of data is obviously being obtained at each test 

site. Procedures for reduction and display of this data must be 

10 

efficient, else evaluation will be hindered by sheer volume of material 

to process. Such procedures are described in the following chapters. 
( 

It should be noted that some additional data at each test site, 

such as subgrade temperatures, soil suction, etc. , are not currently 

being measured. Perhaps initial evaluations of collected data will 

indicate whether or not such additional measurements are warranted. 
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CHAPTER 3. DATA REDUCTION AND DISPLAY 

Once field data are collected they must be reduced and displayed 

in suitable form for evaluation and correlation. Procedures for reduc­

ing, tabulating, plotting, and summarizing research project data are 

given in this chapter. Reasons for some display procedures are dis­

cussed but no evaluation of procedures is attempted at this time. 

Reduction of Moisture and Density Data 

Nuclear depth moisture and density data (counts) are recorded 

with respect to site number, access tube number, and level in access 

tube. Standard counts are also recorded. A single data sheet is used 

for each site. Sample data sheets are shown in Appendix 1. Counts for 

each level, hole and site are rechecked for gross recording errors and 

then punched on IBM cards. Site identification and control cards are 

added, and the data reduced on an IBM 7040 digital computer. A flow 

chart of the data reduction process is shown in Fig 3. 1. Output for 

each site includes appropriate identification, count ratios, reading 

levels, and computed values of bulk (wet) density, volumetric water 

content, dry density, and engineering moisture content. Calibration 

curves used for reduction of nuclear data have been described elsewhere 

(Refs 3, 4). 

Output sheets are checked for input data errors and then filed by 

site number, providing an accessible record of moisture behavior for 

each site. Data cards and original data sheets are filed for possible 

11  
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future reference. It should be noted that revision of equipment cali­

bration curves or other major changes in data reduction calculations 

would only cause minor inconvenience as all original data are available 

on IBM cards and could be easily processed by the new procedure. 

As moisture data are taken more often than density data, a set of 

dry density data cards for each site can be included as input for reduction 

of moisture data and computation of engineering moisture content. Data 

card punching begins as soon as raw data sheets are filed, and computer­

ized reduction of all data is performed after each complete round of 

field data collection, or about .every eight weeks. 

Reduction of Other Data 

Original drilling logs, location/description sheets, soil test 

result sheets, and field observation sheets are all filed by site num­

ber. Pavement condition ratings, traffic counts, original roadway 

design and history .data, etc., are tabulated and also filed by site 

number. Thus all information concerning a particular field test site is 

filed together for easy reference. Duplicate lists for specific condi­

tions at all sites are also maintained. The filing system has been 

designed to give easy accessability to any required original or reduced 

data and appears to work reasonably well. 

Display of Measured Moisture Data 

Moisture data from each access tube is plotted versus time at each 

one-foot level beneath the pavement. Specific data points are connec­

ted by straight lines, A typical mois,ture plot is shown in Fig 3 .  2. 

Three plots are obtained for each test site, at center and edges of 
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pavement. 

Note that engineering moisture content in percent is plotted rather 

than volumetric water content. If any correlations are to be made with 

engineering soil properties it is necessary to work with engineering 

moisture content. Also, depths referenced on the plot of Fig 3.2 are 

distances from the top of the access tube to the bottom of the nuclear 

probe. The top of the access tube is located approximately six inches 

below the pavement surface. As the nuclear probes measure an integrated 

volume of soil and are about 16 inches in length there is some dissen-

tion regarding exactly what point of reference should be used. 

Actual project procedures to insure periodic measurements at the 

same levels require that the probes be lowered to the bottom of each 

access tube and then pulled up as nuclear counts are taken. Thus, 

project data is collected and reduced in reverse order, from bottom to 

top. For easier reference, the depths shown in Fig 3. 2 have been com-

puted as the distance from top of access tube to bottom of probe. When 

six inches from access tube top to pavement surface are added the 

tabulated depth is thus an approximate distance from pavement surface 

to center of nuclear probe. 

It should be noted that moisture data variations are not thought 

to be the result of experimental or statistical error as they follow 

general trends from level to level, site to site, and season to season. 

In fact, for some sites where granular material is encountered below a 

relatively constant water table, similar measurements have been 

obtained for a two-year period. Deviations in measured engineering 

moisture content have been less than one-half percent, considerably 

below the amount of variation to be expected on a purely statisti.cal 
() 
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basis. A definite conclusion of the research study is that nuclear 

depth equipment gives reliable and repeatable results, and more nearly 

accurate results than a pure statistical analysis would predict. Future 

reports on evaluation of measured data are expected to reinforce this 

hypothesis. 

Display of Measured Density Data 

Density data have been taken at six-month intervals. Only density 

data for the first year of measurements (3 observations) are presented 

in this report. Values of engineering dry density are reported. All 

density data a.re presented in tabular form by site number, as seen in 

Table 3. 1. The values of tabulated density exhibit a phenomenon which 

occurred at almost all sites. 

Note that initial measurements taken when the sites were installed 

in June-August 1966 are consistently lower than values taken in 

January 1967. However, the values obtained in August 1967 are also 

lower than the January values. As this general trend occurred at the 

majority of sites and a two-month period was required each time to 

collect density data from all sites it was felt that errors in equip­

ment response were not responsible for the differences. 

The initial density readings were expected to be low, as the tubes 

were installed in slightly oversize holes and an air gap of approxi­

mately 1/16 inch existed around each tube. The January moisture read­

ings were, as a rule, considerably higher than summer values, and dur­

ing this period the tubes were observed to have a rather tight fit. In 

the summer of 1967 moisture values decreased and the access tubes were 

noted to be loose in their holes, though pot as much as when first 
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Date of Measurement 

Site & Hole Number 
1-A 

Depth from top of tube 
to bottom of probe 

1 ft 6 in. 

2 ft O in. 

2 ft 6 in. 89.02 

3 ft O in. 

3 ft 6 in. 97.27 

4 ft O in. 

4 ft 6 in. 79.89 

5 ft O ia. 

5 ft 6 in. 89.52 
6 ft O in. 

6 ft 6 in. 92.12 
7 ft O in. 

7 ft 6 in. 97.39 

8 ft O in. 

8 ft 6 in. 94.05 

9 ft O in. 

9 ft 6 in. 93.01 

10 ft O in. 95.23 

l l J '] 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

J 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 i January 1967 

I 

1-B 1-C I 1-A 1-B 1-C I 

I I 
I 

114.87 126.85 131.42 ' 
I i 

91.92 I 94.70 94.20 97.87 101.24 I 

86.98 90.59 88.07 92.08 94.88 

78.39 I 86. 71 86.45 86.08 92.94 

86.10 I 88.27 96.78 92.82 95.28 

90.48 I 
89.31 98.08 96.13 96.46 I 

I 93.39 I 94.62 103. 69 99.45 102.05 

95.47 ! 96.90 100. 38 99.78 102.57 

! 94.87 97.16 98.07 97.21 100.86 

! 93.90 97.45 101. 60 I 97.10 101.56 
I 

Note: All density values reported in units of lb per cu ft 

'J l 

August 1967 

1-A 1-B 

99.06 96.06 

90.53 93.41 

84.45 88. 35 

83.96 84.13 

91. 34 87. 71 

92.13 92.61 

98.11 94.69 

94.96 96. 77 

92.10 95.70 

95.42 94. 75 

Table 3.1 Typical Tabulation of Measured Subgrade Dry Density Values 

1-C 

101. 45 

92.22 

,�n;o3 

92.37 

94.34 

93.81 

99.18 

99.29 

98.25 

98.29 
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installed. 

Because of the expansive soils encountered in Oklahoma, visual 

observations of access tube fit, and the differences in moisture content 

observed between summer and winter months it has been tentatively con-

eluded that differences in measured density are the result of a variable 

air gap around the access tube, caused by swelling and shrinkage of sub-

grade soil. In reality one should probably expect lower dry densities 

during winter months, as moisture increases and soil volume expands. 

Measured values indicate just the opposite occurrance, thus effects of 

the variable air gap must obscure any actual decrease in soil dry den-

sity. As the minimum air gap occurred when higher moisture contents 

produced swelling, the larger values of dry density obtained during 

this period have been taken as being more nearly accurate, and are the 

ones actually used in computing engineering moisture content. 

Display of Subgrade Soils Data 

Results of routine soil tests on the material from each center hole 

are plotted in the form shown by Fig 3.3. A soil log is plotted versus 

depth and AASHO and UNIFIED classifications are tabulated, as are liquid 

limit, plasticity index, lineal shrinkage, and specific gravity. Pave-

ment thickness data, as obtained from actual pavement cores, is also 

included. Base material is also indicated, to the extent that same 

could be identified during the site installation process. Some dis-

crepancies have been found between drilling log data on base materials 

(principally lack of it) and OSHD records of actual roadway design. 

In most cases of discrepancy a non-stabilized base was used and appears 

to have been destroyed or dispersed by subgrade intrusion. 

,---
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Display of Climate Data 

Temperature and precipitation records have been plotted for each 

site, as shown in Fig 3.4. Mean monthly values of high temperature and 

low temperature, as well as total precipitation, are plotted versus 

month of record. Data were taken from Climatological Data - Oklahoma. 

Recording stations are within 10 miles of each field test site. 

Display of Miscellaneous Data 

Various other data for each test site are summarized on a test 

site summary sheet, shown in Fig 3. 5. Data include site location and 

description, pavement type, condition, and history, traffic count, and 

field observations by research personnel. Exact orientation of the 

test site is indicated on the test site installation sheet, shown in 

Fig 3.6. This sheet is actually completed at the time of site install-

ation. 

Organization of Collected Data in Appendix Form 

All data collected for each of the first 30 sites during the 

period June 1966-August 1967 is included in Appendix 4. A colored 

sheet labelled with the site number precedes the site data, organized 

in the form: 

1. Test Site Data Summary Sheet, 

2. Test Site Installation Sheet, 

3. Soils Data Summary Sheet, 

4. Temperature/Precipitation Record (2 sheets) , 

5. Measured Moisture Variations (3 sheets) , and 

6. Tabulated Values of Dry Density. 
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SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

LOCATION DATA : 

Site No . _JJ___ Highway No . � County : __ L-"o_..gi.;;;a.;;;;n ___ Date Ins talled : 9 /6 /66 

Dis tance from access tube to Lane f :  

Exact  Location : 

21 ' O" a ,  l ' O" b ,  13 ' O" c 

In Lo gan County sout hwest of  Guthrie , 6 . 0  miles · north  on I 35 from j c t. o f  I 35 
and S 33. Approximately 100 yds south of overpass. Site in west lane o f  divided 
highway. Marker on west fence row . 

PAVEMENT/DESIGN DATA : 

No , of  Lanes : 4D Pavement Type : PCC Shoulder Type : Improved 

Pavement Thickness : _!Q__in .f , _3 __ in.Edge Latest Pavement Condition Rat ing : Good 

Lates t Traffic  Count : __ 74_0_0 __ vpd Heavy Truck Traffic : Yes 

Terrain : Upland/ Drainage : 
Cut 

Original Design and History : 

__ G_oo_d __ lYear of  Original Paving : _1_9_6_0 __ _ 

24 f t  width ; £ t o  12 f t  lt and rt : 9 in . air-ent ra ined PCC/4in .  sand/8 in . subbase ; 
ins ide 12 f t  to  16 f t  and outside 12 ft t o  22 f t :  double bituminous surface shoulder 
over 7 in. soil-cement base. 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : --- -
12/15/66 - Large transverse c rack across pavement 3 f t  from expansion j oint , 

between site and north expansion j oint , 

3/ 23/6 7 - Protective cover o f  hole "a" regrouted , 

Figure 3 o 5  Sample Test Site Data Summary Sheet 

22 

�. 

-



r 

' i  

I: ; 

SCHOOL OF C I V I L  ENG I NEER I NG 

OKLAHOMA STATE UN I VERS ITY  

St i l l wa ter , O k l ahoma 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

l n s ta l l at i o n : -,,�N�o�b�l�e ____ ..,..;:;I �. �3�5'-------....,..;::3 __ _ County H i g hway No . 
Da te : 5 7 66 

day month year 

Loca t i o n  of  s i te :  Northwes t of  Perry, 1 . 8  miles north on I . -35 from intersect ion 

of 1 . - 35 and U . S .  64 . S i te  in Eas t  lane , approximately 100 yards south o f  

"Tonkawa 31 , Wichita 101" mileage s ign .  

Descri pt i o n  o f  Terra i n and Vegeta t i o n : Adequate drainage - good gras s  cover.  

Pavement on open , gent ly roll ing upland terrain . 

Bor i ng P l a n : 

Hol e Depth : 

b .  ___ l_O_' ___ _ 

c .  10 ' ---------
Roadway Character i s t i c s : 

Paveme n t :  Type 

Wi dth 

Cond i ti on  

Shou l ders : Type 

Condi t i o n  

a 

Left 
Lane  

b 

Asphaltic  Concrete  

2 3 ' 

Good 

Improved 

R i g h t  
L a n e  

c 

Th i c k nes s 6 "  

W i d t h  L-10 ' 

N 

E 

s 

R-4 ' 

Ba s e C ou rs e C h a racter i s t i c s  ___ 
s
_
e
_
ie
_
c
_
t
_

g
_
r
_
a
_
v
_
e
_
1 
____________ _ 

Figure 3. 6 Sample Site Installation Information Sheet 
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CHAPTER 4. CONCLUSION 

This report has identified the particular data collected by project 

personnel, described procedures used for data reduction and display, and 

presented all data collected at the first 30 field test sites installed, 

during the initial 12 months of measurement . Some discussion of data 

collection procedures is given, but no attempt at data evaluation or 

correlation is made. These topics will be the subject of a forthcoming 

interim report. The prime purpose of this report is to provide a con­

venient reference for use by project personnel in data evaluation and 

correlation . 

It is anticipated that this data summary will be revised and 

updated each year until project termination in 1970 . Considerable time 

and expense is involved in preparation and publication of annual data 

summaries. However, considering the volume and diversity of field data 

collected by research personnel, the benefits are felt to greatly exceed 

the costs . 
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SAMPLE FIELD DATA SHEETS 

2 7  

,-

--

...... . , 

-. .  

-

,..... _  



_,-..,. 

,......_ 

-

--

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS RES EARCH PROJECT 

FIELD TEST S ITE INSTALLATION 
DRILLING RECORD 

Site No • _____ Highway _____ Date  ______ _ Hole : a b c --- --- ---
Dr ill ing Crew : ______ _ Pavement Type : ____ _ Base Type : 

-------- Core Thickness : Sub base Type : _____ _ 

Dep th ( f t )  Sample No . Des cript ion o f  S t ratum 

l 

2 

3 

4 

5 

6 

7 

8 

9 

] 0  

Figure Al. l Field Test Site Installation Drilling Log 
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SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

NUCLEAR DATA COLLECTION RECORD 

30 

S ite No : __ Highway : __ County : _____ Date : _____ Hole : __ a __ b __ c_d __ e 

Moisture Dat a  Collected Probe No : Gain : __ Probe Voltage : __ 

__ Density  Data Collected Scaler No : Count : __ 30 sec 60 sec 

Collected by : ------ Initial Battery Voltage :  ___ Final Bat tery Voltage : __ _ 

Level* Ref Stds 

1 1 
2 2 

3 3 

E 4 
Av 5 

6 

Level* 7 
1 8 
2 9 

3 10  

E E 

Av Av 

Level*  

1 
2 

3 
E 

Av 

Level *  

1 

2 

3 

E 

Av 
*All levels meas ured in feet and inches from bot tom of acces s t ube  to bottom of probe . 

Figure Al . 3 Nuclear Data Collection Record 
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APPENDIX 2 

FIELD TEST SITE LOCATIONS , SITES NO . 1 - 30 
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FIELD TEST SITE LOCATIONS, SITES NO. 1 - 30 

Site No. 1 

In Payne Co. northwest of Perkins, 0. 3 mile north on US 17 7 from 
wye jct.  of US 1 7 7  and S 33, adjacent to  mileage sign indicating 10 
miles to  Stillwater. Marker on west fence row. Site on level upland 
terrain. 

Site No. 2 

33 

In Payne Co . east of Stillwater, approximately 300 yds east on S 51 
from GRDA sub-station. Site in rolling upland area. Marker on south 
fence row. GRDA sub-station is approximately 1.5 miles east of Still­
water on S 51 .  

Site No. 3 

In Noble Co. northwest of Perry, 1.8 miles north on I 35  from jct. 
of I 35 and US 64. Site in east lane, approximately 100 yds south of 
"Tonkawa 31, Wichita 101" mileage sign. Marker on east fence row. 
Site on open, gently rolling upland terrain. 

Site No. 4 

In Pawnee Co. southeast of Pawnee, 4.8 miles east on US 64 from 
Oklahoma Highway Department division yard on  outskirts of Pawnee, � 
mile east of bridge over Bear Creek, � mile west of Santa Fe railroad 
bridge overpass. Marker on south fence row. � ite in creek-bottom area. 

Site No. 5 

In Osage Co. northeast of Pawhuska, 1 . 5 miles southwest on US 60 
from jct .  of US 60 and S 9 9, approximately 100 ft southwest of US 60 -
S 9 9  route marker facing southwest. Marker on no rthwest fence row. 
Site on open upland terrain. 

Site No . 6 

In Washington 
from j c t.  o f  US 60  
Hog Shooter Creek. 
on south fence row. 

Site No. 7 

Co. east of Bartlesville, 6. 2 miles east on US 60 
and US 75, approximately 200 yds west on US 60 from 

Site on fill sec tion in creek-bottom area. Marker 

In Craig Co. west o f  Vinita, 0.6 mile east on US 66-60 from wye 
j ct. of US 66 and US 60. In south lane of divided highway, approxi­
mately 30 ft  west o f  entrance to Martin ranch. Marker on south fence 
row. Site on open gently rolling upland terrain. 
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S ite No . 8 

In Mayes Co . south of  Pryor, 0 . 2  miles north on US 69 from jct . of 
US 69 and US 69A . Approximately adjacent to billboard facing north on 
west side of highway . Marker on east fence row .  Site on open, fairly 
level upland terrain . 

Site No. 9 

In Muskogee Co. northeast of  Muskogee, in west-bound lane of US 64 
0 . 7  miles west from Arkansas River bridge . Marker on north fence row .  
Site in rolling upland area . 

S ite No. 10 

In Okmulgee Co. north of Okmulgee, 2 . 0 miles north on US 75 from 
railroad crossing, end of divided highway, and Okmulgee north city 
limi t . Site in west lane of divided highway, marker on west fence row .  
Site on upland terrain in slight cut . 

Site No . 11 

In Creek Co . west of Sapulpa, 1 . 3  miles east on US 66 from jct . of 
US 66 and S 33, adjacent to  an "Animal Clinic" . Marker on south fence 
row. Site in creek-bo t tom area , 

S i te No . 12 

In Creek Co . north of Bristow, 2 . 6 miles north on US 66 from jct . 
of US 66, S 48, and S 16, 0 . 3 miles north of bridge over Sand Creek . 
Marker on west fence row . S ite on upland terrain in slight cut . 

Site No . 13 

In Lincoln Co . west of Chandler, 0 . 8  miles west on US 66 from jct . 
of US 66 and S 18, 200 ft west of Champlin service station . Marker on 
south fence row . Site  in rolling hilly terrain . 

S i te No . 14 

This site has been abandoned . 

S ite No. 15 

In Osage Co. east of Ponca City, 1 . 6  miles east of US 60 from jct. 
of US 60, S 11, and US 177 . Marker on north fence row .  S ite on level 
upland terrain . 

S i te No . 16 

In Nowata Co . east of Nowata, 0 . 3 mile south on S 28 from jct . of 
US 60 and S 28 . Marker on west fence row .  Site on upland terrain .  
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Site No. 26 

In Pawnee Co. southeast of Cleveland, 2. 4 miles southeast on US 64 
from jct . of US 64 and S 99, 0. 5 mile southeast of Cleveland drive-in 
theater. Marker on southwest fence row. Site on hilly upland terrain . 

Site No . 27 

In Logan Co . northeast of Guthrie, 6 . 0 miles north on I 35 from 
jct. of I 35 and S 33. Approximately 100 yds south of overpass. Site 
in west lane of divided highway . Marker on west fence row . Site in 
slight cut on rolling, upland terrain . 

Site No . 28 

In Payne Co. east of Cushing, 1. 5 miles east on S 33 from jct , of 
S 33 and S 18, at end of four-lane undivided highway . Marker on north 
fence row . Site in creek-bottom area . 

Site No . 29 

In Tulsa Co. southeast of Bixby, 5 . 5 miles south and east on US 64 
from jct . of US 64 and S 67, 0. 8 mile east of bridge over Snake Creek . 
Marker on south fence row . Site on slight fill in creek-bottom area. 

Site No . 30 

In Tulsa Co. east of Sand Springs, 0. 5 mile east on US 64 from 
US 64 - S 151 overpass, 100 ft east of "Keystone Dam - ST, 51" exit 
sign . Site in north lane of divided highway � mile north of Arkansas 
River, marker on north fence row. Site on slight fill in Arkansas 
River bottom. 

,....... 

r--

.r- -

.--. 

. --

-

.-

-
' 

r-, 



-' 

I ' 

APPENDIX 3 

PAVEMENT RATINGS AND RATING PROCEDURE 
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SITE NUMBER CONDITION RATING CONDITION RATING 
PAVEMENT SHOULDERS 

1 9 1  Unimproved 
2 81  94 
3 9 3  9 6  
4 50 Unimproved 
5 64 65 
6 85 Unimproved 
7 85 91  
8 60 85 
9 95 92 

10 87 79 
11 90  9 1  
12 97 95 
13 79 Unimproved 
14 Abandoned Abandoned 
15 91  94  
16 90  90  
17 75 80 
18 Abandoned Abandoned 
19 82 93 
20 96 93 
21 95 9 2  
22 89 95 
23 92 90  
24 90  85 
25 65 80 
26 97 94 
27 88  9 2  
28 94 90 
29 93 91 
30 97 90  

Table A3. l Pavement and Shoulder Ratings for Each Test Site 
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PAVEMENT RATING PROCEDURE 

The Oklahoma Department of Highways used conventional procedures 

to rate highway pavement and shoulders for use in this research study . 

Their method consisted of a visual inspection and evaluation of pave­

ment and shoulder surfaces, based on type and total number of surface 

defects. Profilometer and Benkleman beam data were not collected . 

Ratings are expressed as a percentage with 100% being perfect. 

Excellent pavements rate from 90-100%, while lesser ratings of good 

(80-90%), fair (65-80%), and poor (50-65%) are also assigned. Major 

defects which affect pavement rating are 

1 .  number of patches, 

2. 

3 .  

4 .  

5. 

6. 

7 .  

8 .  

surface cracking, 

raveling in flexible pavement, 

localized base failures, 

mud or water pumping by rigid pavement, 

faulting or differential vertical displacement of 

rigid pavement, 

corner breaks on rigid pavement, and 

spalling or chipping at rigid pavement j oints. 

Shoulders are rated in similar manner, though total number and type of 

defects may be less on wide shoulders. 

Additional information concerning actual methodology may be 

obtained from the Oklahoma Department of Highways, Research and Develop­

ment Division, Jim Thorpe Building, Oklahoma City, Oklahoma. 
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DATA COLLECTED AT TEST SITES NO . 1 - 30 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST S ITE DATA SUMMARY SHEET 

Site  No . �l� Highway No . US 1 7 7 County : _P�a_y�n_e"----- Date Ins talled : 6/30/66 

Dis tance f rom access tube- to Lane £ :  9 ' 6" _____ a ,  l ' O" _____ b , 9 ' 6" _____ c 

Exact  Location : 

In Payne County , northwe s t  o f  Perkins , 0 . 3 - mile nor th  on  U S  1 7 7  from wye j unct ion 
of US  1 7 7  and S 33 . Marker on  wes t  fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 2 Pavement Type : PCC Shoulder Type : Na tural 

Pavement Thickness : �-7_in .l , _...!Q__in . Edge Latest  Pavement Condition Rat ing :Fa ir 

Late s t  Tra f fic Count : _2_2_00 ___ vpd Heavy Truck Traffic : _N_o ___ _ 

Terrain : Up land Drainage : _Po_o_r ___ Year of Original Paving : 

Ori ginal Des i gn and His tory : 

1 931 

Variable sec t i on PCC , 20  f t  wid th ; £ to  6 ft r t  and l t : 6in . PCC ; 6 f t  to  10  f t  rt 
and l t : 1 0  in . PCC . 

No subbase . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

10/ 2 1 / 6 6  - All protect ive cover s regrouted 
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SCHOOL OF  C I V I L  ENG I N E ER I NG 

OKLAHOMA STATE UN I VERS I TY 

St i l l wa te r . O k l ahoma 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I N STALLAT I ON I N FORMAT I ON 

I ns ta l l a t i o n :-=-_P_a�y_n_e ________ �u�·�s�. __ 1_7_7 ______ --....1 ____ � 
Cou n ty Highway No . 

Da te : 30 6 66  
day month year 

Loca t i on of s i te :  Northwe s t  o f  Perkins , 0 . 3 miles North on U . S .  1 7 7  f rom wye 

4 3  

intersection of  U . S .  1 7 7 and S t . 3 3 ,  adjacent to  s ign indicat ing 1 0  miles from 

S t i llwater . 

Descr i pt i on  of Terra i n and Vegetat i on :  Farmland on E .  s l igh t ly higher than 

roadway . Pavement on level upland terra in . 

Bori ng P l a n : 

Ho l e  Depth : 

a .  10 ' 

b .  10 ' 

c .  10 ' 

Left 
Lane  

b 

R i g h t  
Lane  

c 

N 

W----+---- E 

s 
Roadway C haracter i s t i c s : 

Pa vement : 

Shou l ders : 

Type P . C .  Concrete  

W i dth  20 ' Th i c k n e s s  9 "  - 7 "  - 9 "  -------------------------
Cond i t i o n  Fair 

Bermuda Grass  W i d th  15 ' to  Bard i t ch Type -----------------------� -----------------� 
Cond i ti o n  Unimproved 

Base  C ou r se  C h a racter i s t i c s  __ __::6�"--s�a�n�d:..._ ____________________________ � 
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L......J L..J c.....J L...J L..J (._J 

Date of Measurement 

Site & Hole Number 

Depth from top of tube 
to bottom of probe 

1 ft 6 in , 

2 ft O in . 

2 ft 6 in . 

3 ft 0 in .. 

3 ft 6 in . 

4 ft O in. 

4 ft 6 in . 

5 ft O in . 

5 ft 6 in . 

6 ft O in . 

6 ft 6 in . 

7 ft O in . 

7 ft 6 in . 

8 ft O in . 

8 ft 6 in . 

9 ft O in . 

9 ft 6 in . 

10 ft O in. 

LJ L-:l L.J LJ C-J l -} 

SCHOOL OF C IVIL ENGINE.ERING 
OKLAHOMA STATE UNIVERS ITY 

LJ 

SUBGRADE MO LSTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 l January 1967 

I 
1-A 1-B 1-e I l-A 1-B 1-C 

I { 
114 . 87 126 . 85 131 . 42 

i 
89 . 02 91 . 92 9,4. 70 94 . w  I 97.87 101.24 

97.27 86 . 9·8 90.59 8'8 . 07 9Z..08 94 . 88 

79 . 89 78 . 39 86. 71 86 . 45 86·.08 92.94 

89 . 5 2 86 . 10 '88 . 27 96 . 78 92 . 8.2 95.28 

92 . 1.2 90.48 89 . 31 •98 . 08 96.13 96.46 

97 . 39 93 . 39 94 . 62 103 . 69 . 99 . 45 102.05 

94 . 05 95 . 47 96 . 90 1-00 . 38 99.78 102. 5 7  

93 . 01 I 94 . 87 97 . 16 98 . 07 9 7.21 100.86 

95 . 23 i 93 . 90 97.45 101 . 60 i 97.IO 101 . 56 

Note : All  density values reported in units of lb per cu ft 

L......J t_) 

August 196 7 

1-A 1-B 

99 � 06 96 . 06 

9:0 . 53 9L 41 

,84.45 88 . 35 

83 . 96 84 . 13 

91 . 34 87 . 7 1  

92 . 13 92 . 6 1 

98 . 11 94 . 69 

94 . 96 96 . 7 7  

9 .2  .• 10 9 5 . 70 

95 . 42 94 . 75 

t..:._J c..J 

1-C 

101 . 45 

92 . 22 · .  

, 9 3. ; 03 

92 . 3 7  

94 . 34 

93 . 81 

99 . 18 

99 . 29 

98.25 

98.29 

L..J L...J 

u, 
0 

I 

' 

.. 



LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOI STURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . �2� Highway No . � County : �P-a�y�o�e.__ ___ Date  Ins talled : 

Dis t ance from access tube  to Lane £ :  11 ' 6 " a ,  l ' O" b ,  11 ' 6 " 

Exact  Location : 

7/J /66 

c ,  1 ' 0" 

In Payne County eas t o f  S ti llwater , approximately 300 yards eas t on S 5 1  from GRDA 
sub-s tat ion . Marker on south fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 2 Pavement Type : AC/PCC Shoulder Type : Improved-AC 

Pavement Thickness : _9�_in .i , _1 __ in . Edge Lates t Pavement Condit ion Rat ing : Good 

Lates .t Tra f fic  Count : _4_8_o_o ___ vpd Heavy Truck Traffic : _No ___ _ 

Terrain : __ up_la_n_d __ Drainage : __ G_oo_d ___ Year of  Original Paving : _1_9_3_0 __ _ 

Ori ginal Des i gn and His tory : 

5 2  

d 

Variab le sect ion PCC , 24 f t  wid th , AC overlay in 19]5 ; £ to 9 f t  rt and l t : 4 in AC/ 
7 in . PCC ; 9 f t  to 1 2  f t  r t  and lt : 11 in . AC ; 1 2  f t  to 2 2  f t  r t  and l t : 1 in . sealed 
shoulde r .  

No subbase ,  top 6 in . o f  subgrade compac t ed t o  9 5 %  SPD . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

10/ 14 / 66  - Acces s  tube "d"  short ened 6 in . 



SCHOOL OF  C I V I L  ENG I NEER I NG 

OKLAHOMA STATE UN I VERS ITY 

St i l l wa ter , Ok l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE INSTALLATI ON I NFORMAT ION 

I ns ta l l a t i on : Payne S t .  51 2 Date : 1 7 66 

5 3  

-c-o_u_n�ty------�H�i�gh�w-a_y ____ __,N�o-.--- day month · year 

Loca t i on of s i te :  East o f  S t illwater  approximate ly 300 yards eas t on S t . 51 

f rom G . R . D . A .  Sub-station . 

Descri pt i on of Terra i n and Vegeta t i on : Pavement on rolling upland t errain . 

Bori ng P l a n : 

Ho l e  Depth : 

a .  10 1 

b .  10 ' 

c .  10 ' 

Left 
Lane 

b 

R i ght  
Lane  

c 

E 

w 
Roadway C haracter i s ti cs : 

Pavement : Type Asphal t ic concrete  over P . C .  Concrete 

W i dth 2 4 '  Th i ckness  3 "  A . C . - 6 1 1  P . C .  ------------
Cond i t i on Good 

Shou 1 ders : Type _____ A_s __ ph_a_l_t_ov_e_r_P_. _c_. _ Wi d th __ 1_1_• -----­
Concrete  

Condi t i on Barditch on both s ides  - Good drainag e  _________________ ..,.._ ____ __ 
Bas e  Course Cha racteri s t  i cs  __ N_;_a..;..tu..;..r;...;a'-1--'-s'-an..;..d _____________ _ 

N 



1 '- ) ) ) ) 

S I TE NO. : --
COU NTY : �  
H I GH WAY : St SJ 

C LASS I F l  CATION 
SU R  .

.. 
UNIFI ED AAS H O  

. r."':J..•"" -,.-f.:r · .,,,, 
1 '-0''._ . . 

SF I A- 3 

3'-o" SF I A-3 

4'-0" SF I A- 3  

a.. 5'-o" 
i H � Id SF I A-3  

6°-0" 1 1 1 1 1 SF I A- 3 

SF I A- 3 

SF I A- 3 

SF I · A-3  

SF I A- 3 
1 0'- o" 

SOIL LOG 

DATE : lZ lic�embe� l96Z 
P LOTTE D BY : AAP 

0 

' 1 ( ·, . } ) 

• L I QU I D  L I  M IT 
A PLASTI C L I M I T  
• L I N E AL SHR I NKAGE 

' ) 

ATTER BERG LI M ITS 

J l 

Plastic Limit Unobtainable  

Shrinkage Negligible 

10 20 30, 40 
MOIST U RE C O N TENT, P ERCENT 

SPEC I FI C  GRAVI TY · 

2 . 6  2 . 7  

SU BGRAOE � O I STURE VAR I AT I ONS PRO J EC T  

1 

\.Jl 
.c-, 

1 

2'-0" 
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* NOTE CHANGE IN SCALE
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L-) \,......) � � � c..J C-) ._J· ......:..) __) _;.,j .:.:..) ._J ,.__) � 

Date o f  Measurement · 

Site & Hole Number 2-A 

Depth from top of tube 
to bot tom of probe 

1 ft 6 in . 162 . 10 

2 ft O in . 

2 f t  6 in . 9 2 . 07 

3 f t  O in . 

3 f t  6 in . 98 . 05 

4 f t  O in . 

4 f t  6 in . 9 1 . 35 

5 f t  O in . 

5 f t  6 in . 100 . 9 7  

6 f t  O in . 

6 ft  6 in . 9 7 . 38 

7 ft  O in . 

7 f t  6 in . 100 . 13 

8 f t  O in .  

8 f t  6 in . 96 . 39 

9 ft O in . 

9 ft 6 in . 96 . 37 

10 ft  O in . 100 . 23 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

Augus t 1966 January 1967 

2-B 2-C 2-A 2-B 2-C 

; 

147 . 18: 135 . 25 121 . 59  

96 . 51 90 . 22 99 . 6 7  103 . 45 96 . 83 

87 . 69 97  . 20 109 . 2S 94 . 94 103 . 16 

9 8 . 32 96 . 02 100 . 0'4 105 . 7 7 100 . 92 

94 . 44 96 . 62 iD7 . 35 9 9 .  77 103 . 75  

89 . 52 . 100 . 76 104 . 51 98 . 48 112 . 64 

9 1 . 59 1 125 . 79 109 . 17 99 . 60 132 . 36 

95 . 20 123 . 27  104 . 09 107 . 99 122 . 99 

101 . 48 1 100 .. 01 106 . H  109 . 24 106 . 47 

I 102 . 09 105 . 26 108 . 0� 110 . 48 109 . 12 
; 

Not e :  All density values  report ed i n  units  o f  l b  per c u  f t  

August 1967 

2-A 2-B 

111 . 81 117 . 60 

94 . 86 95 . 70 

102 . 71 86 . 92 

94 . 75 95 . 6 3  

101 . 33 89 . 41 

9 7 . 83  88 . 31 

102 . 64 87 . 21 

98 . 77 96 . 88 

98 . 89 98 . 60 

101 . 76 98 . 64 

.:.:....J· :.:.-:, � 

2-C 

106 . 75 

80 . 34 

86 . 0 7  

84 . 9 7 

87 . 30 

9 3 .  79 

111 . 64 

102 . 91 

88 . 46 

92 . 10 

� 

CJ' 
I-' 

• 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOI STURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No , _3_ Highway No . � County : __ N __ ob_l_e ___ Date  Ins talled : _ .... 7�/5""'/""'6"""8'---

Dis tance from access tube  to Lane £ :  

Exact  Location : 

1 3 ' 0" a ,  _ ...... 8 ... " ___ b ,  1 2  I 6 1 1  c 

In Nob le County northwes t o f  Perry , 1 . 8 miles north on 135  from j ct .  o f  135  and 
US 64 . S i te in eas t lane of divided highway , marker on eas t fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 4D Pavement Type : AC Shoulder Type : Improved-AC 

Pavement Thickness : _6_in .i , _4 __ in . Edge La test  Pavement Condition Rat ing : Good 

Latest  Tra f fic  Count : __ 5_l_O_o __ vpd Heavy Truck Traf fic : _Y_es __ _ 

Terrain : Upland Drainage : Good 

Original Design and His tory :  

Year o f  Original Paving : 1963  

63 

24 f t  width ; £ to  12  f t  rt and lt : 4 . 5 in , AC Hot Mix/10 in . HSAB/ 6  in . aggregate 
subb as e ; 1 2  f t  t o  16 ft l t . and 12  f t  to  2 2  f t  rt . : 4 in , AC Ho t Mix/8  in , HSAB / 6  in .  
aggregate  subbas e .  

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

4 / 1 3/ 6 7  - Protect ive cover o f  hole  "a "  regrouted 

.......... 

r...._ 

-

r-



SCHOOL OF  C I V I L  ENG I NE E R I NG 

OKLAHOMA STATE U N I VERS ITY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I n s ta l l a t i on :  Noble I .  35 3 �Co_u_n_t_y�����H�i g�h-w-ay����-......No-.�
� Date : 5 7 66  

day month year 

64 

Loca t i o n  of s i te :  Nor thwest  o f  Perry, 1 . 8  miles  north on I . -35 from intersect ion 

of  I . - 35 and U . S .  64 . Site in Eas t  lane, approximately 100 yards south of 

"Tonkawa 31 , Wich i ta 101 " mileage s ign . 

Descr i pt i on  of Terra i n and Vegeta t i on : Adequate  drainage - good grass cover,  

Pavement on open, gent ly rolling upland terrain . 

Bor i ng P l a n : 

Ho l e  Depth : 

a .  10 1 

c .  10 ' 

Roadway C haracteri s t i c s : 

P avement : Type 

W i d th 

Cond i t i o n  

Shou l ders : Type 

Cond i t i o n  

a 

Left 
Lane 

b 

Asphalt ic Concrete  

2 3 ' 

Good 

Improved 

R i g h t  
Lane  

c 

Th i c k nes s 6 "  

Wi d th  L-10 ' 

N 

E 

s 

R-4 ' 

Ba s e  Cours e  C h a rac ter i s t i c s��-s
e_i_e_c_t�

g
-
ra_v_e_l

������������� 

-

b. 10' 

-

-

w 



1 ) ) ) ) 

S I T E  NO. : 3 

COUNTY 
H I G H WAY : 

� 
I-35 

. ) ) 

S U R  
C LA S S  I F l  CATION 

�--- U N I FI ED A AS H O  
KJCX XAJI 

1 '-0" 
CL A-4 

2'....o" 
SF_ A-3 

3'-d' 
CL-ML A-4 

4'-o" 
CL A-6 

a. 5'-o" 

G'-o" 

7'-d' 

s'-o" 

9'-0" 

I o'-o" ':«: «• 
SO I L  LOG 

CL A- 6 

CL A- 7 

CH A- 7 

CH A- 7 

CH I A� 7 

DATE : 17 November 1967 
P LOTTE D  BY _ AAP 

) > ) } ' ) ) 

• L I QU I D  L I  M IT 
A PLAST I C L I  M I T  
• L I N E AL SHR I N KAGE 

ATTE R BE RG L I M ITS 

15 30 45 60 . 
M O I STU R E  C O N TE N T, P E R C EN T  

. ) ) ) 

SPEC I F I C  G RAV ITY 

2 . 8  

SU B G R A D E  M O I ST U R E  VAR I AT I ON S  PR O J EC T  
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J UL AUG SEP OC T  

SITE NO : -3:C. 
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HIGHWAY : I-35 
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(_:._-=_] L-=_j � LJ l.=_J LJ � C__J L_J C_) ____:__) -=:__J --=-.) 

Date of Measurement 

Site & Hole Number 
3-A 

Dep th f rom top of tube 
to bot tom of  probe 

1 ft 6 in . 132 . 74  
2 ft O in . 

2 f t  6 in . 107 . 99 
3 ft  O i.n .  

3 ft  6 in . 105 . 93 
4 ft O in .  

4 f t  6 in . 98 . 84 
5 ft  O in . 

5 f t  6 in . 94 . 96 
6 ft  O in . 

6 f t  6 in . 111 . 20 

7 ft O in . 

7 f t  6 in . 116 . 75  

8 f t  O in .  

8 f t  6 in . 118 . 37 

9 ft O in . 

9 ft  6 in . 120 . 51 

10 f t  O in . 11 7 . 35 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

Augus t 1966 January 1967 

3-B 3-C 3-A 3-B 3-C 

' 
129 . 44 130 . 60 123 . 18 

100 . 97 106 . 79 113 . 45 103 . 10 114 . 16 

102 . 66 101 . 57 100 . 91 105 . 26 108 . 01 

96 . 83 99 . 75 105 . 86 100 . 02 106 . 85 

100 . 25 104 . 29 101 . 43 104 . 22 107 . 09 

9 3 . 55 I 106 . 45 117 . 74 96 . 48 114 . 18 

110 . 71 I 110 . 10 122 . 07 113 .  71 121.  36 

I 
11 2 .  52 I 115 . 20 124 . 48 116 . 94 122 . 42 

l 117 . 7 7 I 118 . 04 125 . 96 119 . 85 125 . 87 

I 119 . 79 118 . 0 7 122 . 20 I 122 . 88 124 . 07 : 

Note : All dens ity values repor ted in units  o f  lb per cu ft 

_:__) -_:___J '__:_:__J 

August 1967  

3-A 3-B 3-C 

U2 . 42 126 . 13 117 . 64 

lU. 75 106 . 44 108 . 56 

109 . 48 107 . 94 103 . 63 

106 . 55 102 . 27 101 . 16 

102 . 87 105 . 94 94 . 36 

117 . 24 99 . 83 95 . 60 

122 . 00 115 . 41 101 . 42 

122 . 26 117 . 53 100 . 42 

122 . 80 1 20 . 5 3  104 . 37 

122 . 27 1 22 . 76 103 . 13  

� , _:_J =--.J 

"'-J 
t--' 



LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No , __ 4 _ Highway No . US 64 County : -�P�a'-wn""'"'-ee�-- Date  Ins talled : 7/11/66  

Dis t ance from access  tube to Lane £ :  _9'-'-6_'_' __ a ,  __ 8;;..'_' ___ b , _...;9;;.....;1 6;;..'_' __ c 

Exact  Locat ion : 

In Payne County s ou theas t  of  Pawnee , 4 . 8  miles  ea s t  on US 64  from OSHD d ivis ion ya rd 
on ou t skirts  of Pawnee , � mile  e as t  of bridge over Bear Creek , � mile wes t  of Sant a 

Fe railro ad overpas s . Marke r  on south fenc e row . 

PAVEMENT/DESIGN DATA : 

No , o f  Lanes : 2 Pavement Type : AC / PCC Shoulder Type : Improved - AC 

Pavement Thickness : __!.Q__in .t , _4 __ in . Edge La tes t Pavement Cond i t ion Rat ing : Go od 

La tes t Tra f fic  Count : 1400 ___ vpd Heavy Truck Traffic : No 

Te rra in : Creek-bo t t onl)raina ge : Fair 

Ori ginal Des i gn and His tory : 

Yea r o f  Origina l Paving : 1 9 30 

Var iab le sec t ion PCC , 1 8  f t  wid th ; £ to 7 f t  rt  and l t : 6 in . PCC ; 7 f t  t o  9 f t  r t  
and l t : 9 in .  PCC ; periodic  AC overlay by OSHD ma int enanc e forces . No s ubbase . 

FI ELD OBS ERVAT IONS BY RES EARCH PERSONNEL : 

4 / 1 3/ 6 7  - Pro t e c t ive  cover fo r hole  " c "  regrouted 

10/ 2 / 6 7  � i n . wide t ransverse  c rack i n  pavement 1 0  f t  wes t  o f  ho les  " a "  and "b" . 

7 3  
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SCHOOL OF  C I V I L  ENG I N E E R I NG 

OKLAHOMA STATE UN I VERS ITY  

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I ns ta l l a t i on : Pawnee U . S .  64 4 _C_o_u_n�ty�����H�i�gh�w-a-y���--,N�o-.�- · Da te : 11 7 6 6  
day mo nth yea r 

Loca t i o n  of s i te :  Southeas t  o f  Pawnee , 4 . 8 miles ea s t  on U . S .  64 from O . S , H . D .  

7 4  

d ivi s ion yard on out skir t s  o f  Pawnee , 1 / 4  mile  eas t  o f  bridge over  Bear Cre ek .  

1 / 4  mile  wes t  o f  Sant a F e  railroad bridge overpas s . 

Descr i pt i on of Terra i n and Vegeta t i on : Pavement in creek bo t tom area . 

Bor i ng P l a n : 

Ho l e  Depth : 

a .  8 ' 6 " 

b .  10 ' 

c .  4 ' 

Left 
Lane 

b 

R i g ht  
L a ne  

c 

E 

w 
Roadway C haracter i s t i c s : 

Pavemen t :  Type Asphal t ic Concre t e over P . C .  Conc rete  

W i dth  10 ' Th i cknes s  l "-AC - 7 "-P . C .  ------------� 
Cond i t i on  Good 

Shou 1 ders : Type _____ u_n_i_m_p_r_ov_e_d ____ W i d th ----------

Condi t i on  __ ___;;:B�e�rm�u�d�a:......;:G�r�a�s s=--___;;:B�a�r�d i�t�c�h;;.....c.o�n_b�o�t�h;;.....c.s�i-de�s=-----

Ba se  Course  C h aracter i  s t  i c s  __ s_a_n_d..._y--'-s i�l_t ______________ _ 

N 
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S I TE NO. : 4 

COU N TY : Pawnee 
H I G H WAY : .!LL§!± 

" 
I 

C LA S S  I F l  CATION 
___ U N I FI ED A AS H O  ™ 

2co·1 '1L A-4 

3'-d' . CL A-6 

4'-o" CL I A-6 

a.. 5'-o" V///A CL I A-4 

CL A-6 

7'-d' CL A-4 

CL A-6 

CL A-6 

CL I A-6 

SO I L  LOG 

DATE : 1 7  November 1967  
PLOTTED  BY : AAP 

1 

0 

) 

• L I QU I D  L I  M IT 
� PLASTI C L I M I T  
• L INEAL SHR I NKAGE 

) 

ATTE R BE RG LI M ITS 

1 0  
M O I STU RE 

') J ) ) ) 

SPEC I FIC GRAVITY 

SU BGRADE MO I STURE VAR I AT I ONS PROJ EC T 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKI.AROMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No ,· __ 5 _ Highway No . us 60 County : -�O�s�a�g�e ___ Date Ins talled : 7/12/66 

Dis tance from access tube  to  Lane £ :  11 ' 6" a ,  -----
Exact  Locat ion : 

__ 8_" __ b ,  10 1 6 1 1  c 

In Osage County , nor theas t o f  Pawhuska , 1 . 5 miles s9uthwes t on US 60 from j c t .  o f  
U S  6 0  and S 9 9 . Marker o n  northeas t fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : __ 2 ___ Pavement Type : AC Shoulder Type : Na tural 

Pavement Thickness : __ S _in .t , _s __ in . Edge Latest  Pavement Condit ion Rat ing : Good 

Lates t Traf fic Count : __ 1_7_0_0 __ vpd Heavy Truck Traf fic : ___ No __ 

Terrain : Upland Drainage : Good 

Ori ginal Design and His tory : 

Year o f  Original Paving :  19 37  & 1 962  

20 f t  width ; £ to  10 f t  l t .  and rt . : 5 in . AC  over  SABC ; 10 f t  to  1 2  ft l t .  and 
rt . : doub le bi tuminous sealed shoulder over SABC . 

FI ELD OBSERVATIONS BY RESEARCH PERSONNEL : 

4 / 1 8 / 6 8  - Protect ive cove rs o f  holes "b " and "c " regrout ed . 

8 3  
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SCHOOL OF  C I V I L  ENG I NE ER I NG 

OKLAHOMA STATE UN I VERS ITY  

St i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT ION  

I n s ta l l a t i o n : -=-_o_s�a�g�e�����u�. s�·�6_0����--.-,.5��� 
Cou nty H i ghway No . 

Da te : 12  7 66  

84 

day month yea r 

Loca t i on of s i te :  Nor thea s t  of Pawhuska , 1 . 5 miles southwes t  on U . S .  60 from 

intersec t ion o f  U . S .  60 and St . 9 9 ,  approximat ely 100 f t . Southwes t  of U . S .  60 

S t . 99  route  marker fac ing southwes t .  

Descr i p t i on of Terra i n and Vegetat i on :�_..;;P�a�v�e�m=en�t;c......co�n�. �o�p=en;.;.....;u=p�l�a=nd�t�e=r=r�a=in�. �� 

Bor i ng P l a n : 

Ho l e Depth : 

a ,  5 I 

c .  5 '  - 6"  

Roadway Character i s t i c s : 

a 

Left 
Lane  

b 

R i g h t  
L a ne  

c 

Paveme n t : Type�����A_s�p_h_a_l_t i_c�C_o_n_cr_e_t_e� 

Cond i t i o n  Good 

N 

s 

Shou l ders : Type Gras s  W i d t h  ������������� ���������� 

Cond i t i o n.��--=U�n�im�p�r�o�v�e�d����������������� 

Base Cou r se  C h a rac ter i s t i c s�_.::G�r;a�v�el=-���������������� 

b. 5' 

Wi dth ____ 2_4_' _______ Thi ckness---'-5_" _____ _ 

w 
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S I TE NO. : 5 

COUNTY : Osage 
H I GH WAY : .!!L2Q 

,J �JI 
J 

CLA S S  I F l  CATION 

....,_ .... ,._x,.,..c-x-A U N I FI ED A AS H O SUR.  

1 '-0" 

2'-o" 

3'-o" 

4'-0" 

CL I A-6 

CL I A-6 

CL I A- 6 

CL I A- 6 
a. s'-o" 

6'-0" 

7'-d' 

s'-o" 

9'-0" 

1 0'- o"__. ___ 

SO I L LOG 

DATE :  20  Novemb er 1967  
P LOTTE D BY : AAP 

, ]  

• L I QU I D  L I M IT 
A PLASTI C L I M I T  
• L I N E A L SHR I N KAGE 
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ATTER BE RG LIM ITS 

10 -20 
MO I STU RE CO N TENT, 

) ) 

SPEC I FI C  G RAV ITY 
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SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

__) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

Date of Measurement August 1966 I 
Site & Hole Number 

5-A 5-B 5-C 5-A 

Dep th from top of tube 
to bot tom of probe 

1 ft 6 in . 124 . 30 113 . 40 
2 f t  O in . 

2 ft  6 in . 95 . 33 82 . 93 9 2 . 24 
3 ft O in. 93. 76 
3 f t  6 in . 85 . 38 83 . 51 88 . 63 
4 ft O in . 9 3 . 08 
4 ft  6 in . 88 . 30 89 . 34 92 . 40 

· 5 ft  O in . 91 . 62 91 . 54 105 . 1.9 94 . 88 
5 ft  6 in . 

6 ft O in . 

6 ft  6 in . 

7 ft O in � I 7 ft  6 in . 

I 8 ft O in . 

8 f t  6 in . I 
9 ft O in . 

9 ft 6 in . ! 
10 ft O in . 

I : 

Note : All density _ values reported in unit s  of lb per cu ft  

January 1967  

5-B 5-C 

; 
166 . 71 

8 7 . 22 

98 . 42 

84 . 70 

97_ .  79  

·91 . 73  

9 3 . 81 103 . 03 

I 

_) :;.__] 

August  1967 

5-A 5-B 

1-05 . 23 

120 . 49 

82 . 36 

86 . 19 

81 . 71 

86 . 56 

84 . 50 

85 . 80 9 3 . 31 

.. 

:____) 

5-C 

1 12 . 42 

95 . 40 

9 7 . 06 

102 . 74 

�) :__) :___J 

\0 ..... 

• 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOI STURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . �6� Highway No .  US 60 County : Washington Date Ins talled : 7/13/66 

Dis tance from access tub e  to Lane £ :  

Exact  Locat ion : 

_8_'_4_" __ a ,  __ 6_'_' __ b ,  8 '  O" c 

In  Washington County east o f  Bartlesvill e ,  6 . 2 miles east on US 60 f rom j ct .  
US 60 and US 75 , approximat ely 200 yds wes t  o f  Hog Shooter  Creek.  Marker on 
south fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : ____ 2 ____ Pavement Type : PCC Shoulder Type : Natural 

Pavement Thickness : _6�_in .t , _9 __ in . Edge Latest  Pavement Condition Rat ing : Good 

Lates t Traffic  Count : ____ 2_2_0_0_ vpd Heavy Truck Traf fic : ___ Y_e-s __ 

Terrain : Fill on CB  ·nrainage : ____ F_a_i_r_ Year o f  Original Paving : 1930 

Original Design and History : 

Variab le sect ion PCC , 18 f t  width , £ to  7 f t  rt  and l t : 6 in .  PCC ; 7 f t  to  
9 f t  rt . and lt : 9 in.  PCC . No subbas e .  

FI ELD OBSERVATIONS B Y  RESEARCH PERSONNEL : 

4 / 1 8 / 6 7  - Protect ive covering on hole "b" regrouted 

10/ 1 7 / 6 7  - Access tube  "a"  loose in hole 

93 
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SCHOOL O F  C I V I L  ENG I N E ER I NG 

OKLAHOMA STATE U N I VERS ITY  

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

Da te : 13  7 66 

94 

I n s ta l l a t i on : Washington U . S .  60 6 -r-Co_u_n�t-y---------�Hi�g�h-w-ay--------�N�o-.--- day mo nth yea r 

Loca t i on of s i te :  Eas t  of Bartlesville , 6 . 2 miles eas t o f  junction of U . S .  60 

and U . S .  7 5 ,  approximately 200 yards  west on U . S .  60 from "Hog Shoo ter Creek" 

Descri pt i on of Terra i n and Vegeta t i on : Pavement on f i l l  s e c t ion in creek-bo ttom 

area . 

Bor i ng P l a n : Left l. R i gh t  
Lane  Lane 

Ho l e Depth : E 

a .  10 ' 

b .  10 ' a b c N s 

c .  10 ' 

Roadway C haracteri s t i c s :  

Pavement : Type P . C .  Concrete 

W i dth  18 ' Th i c kness  6 " 

Cond i t i on  Good-Ed�es are thickened to 9 " 

Shou l ders : Type Gras s  W i d t h  

Condi t i on  Bard i tch on both s ides of  fill . 

Base  Course  Cha  racteri  s t  i cs  __ S:..;i;:.:1:.;:t"'-y....::..sa::.;n;;;..:d:__ _____________ _ 

-

-

w 

-

-
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S ITE NO. :  6 

COUNTY : Washington 
H IGHWAY : ..!LL2Q 

) ) 

CLASS I F l  CATION 
UN IF I ED AAS H O  SUR. ,.,.·,�r·�··,• 

i\�:-,,;fJ( 

1 '-0" 

2'-0"· 

3'-o"· 

4'-o" 

ric:;;.;·='" .... �!, .. : 

1 1 1 1 1 1 1 1 1 1  
ML 

1 1 1 1 1 1 1 1 1 1 . ML 

� CL 

10"//A CL 

I A-4 

I A-4 

I A-6 

I A-6  

a. s'-o" 
0 V////,1 CL I A-6  

G'-o' '. 

� CL I A-6 

7'-d'· 

� CL I A-6 

s'-o''. 
V///A I CL A-6  

9'-o" 
CL I · A-6 

1 0'- 0" V?/fO 

SO I L  LOG 

DATE '. 20 Novemb er 1967  

PLOTTED  BY : .. . !:!:!_ 
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• L I QU I D  L I M IT 
• PLASTI C L I M I T  
• L INEAL SHR I NKAGE 

ATIER BERG L I M  ITS SPEC I FI C  GRAV ITY 

M O I STURE CONTENT, PERCENT 

SUBGRADE M O I STURE VAR I AT I ONS PRO J EC T  
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Date of  Measurement 

Site  & Hole Number 
6-A 

Depth from top of tube 
to bot tom o f  probe 

1 ft 6 in . 128 .  35 
2 ft  O in . 

2 ft  6 in . 8 3 . 68 

3 ft  O in . 

3 ft  6 in . 86 . 41 

4 ft  O in . 

4 ft  6 in . 87 . 44 

5 ft  O in . 

5 ft 6 in . 87 . 76 
6 ft O in . 

6 ft  6 in . 87 . 6 7 

7 ft O in . 

7 f t  6 in . 86 . 92 

8 f t  O in. 

8 f t  6 in .• 85 . 31 

9 ft  O in . 

9 ft 6 in . 87 . 39 

10 ft O in . 95 . 69 

) ) '} ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOJ:L DRY DENSITY TABULATION 

August 1966 January 1 .967 

6-B 6-C 6-A 6-B 6-C 

124 . 89 90 . 70 112 . 07 107 . 15 

89 . 66 91 . 6 7  91 . 45 9 2 . 31 96 . 31 

88 . 02 88 . 96 9 3 . 16 96 . 02 94 . 14 

87 . 99 88. 32 92 . 44 94 . 38 95 . 2 7 

87 . 49 88. 54 97 . 39 9 7 . 32 96 . 73 

87 . 83 88 . 52 93 . 94  9 3 . 94 9 3 . 6 7  

87 . 49 ! 86 . 89 9 3 . 60 9 7 . 32 93 . 13 

85 . 53 85 . 45 9 2 . 73  92 .  79 90 . 42 

l 87 .  76 86 . 94 94 . 54 94 . 31. 89 . 99 

I 87 . 75 86 . 02 102 . 69 I 93 . 57  88 . 34 
; 

Not e :  All density values reported i n  unit s  o f  lb per c u  f t  

) ) ) 

August 1967 

6-A 6-B 

88 . 34 98 . 99 

87 . 95 85 . 91 

88 . 43 90 . 14 

86 . 93 88 . 75 

9 2 . 20 90 . 59 

89 . 30 89 . 00 

88 . 53 90 . 59 

88 . 63 8 7 . 68  

89 . 59 88 . 79 

9 7 . 25 87 . 58 

) 

6-C 

9 3 . 45 

90 . 32 

90 . 07 

89 . 12 

90 . 75 

88 . 45 

8 7 . 02 

85 . 54 

86 . 19 

85 . 30 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . �7� Highway No . US 66 County : _c_ra_i_g..._ ___ Date Ins talled : 8/24/66 

f b L I- 15 1 6 1 1  Dis tance rom access tu e to ane t :  a ,  

Exact  Locat ion : 

6 1 1  
b , 23 '  6 1 1  c 

In Craig County wes t o f  Vini ta , 0 . 6 mile east �n US 66 - US 90 from wye j c t .  
US 6 6  and US 60 . In south lane o f  d ivided highway , about 30 f t  wes t o f  Mar t in 
Ranch entrance .  

PAVEMENT/DESIGN �: 

No . o f  Lanes : 4D Pavement Type : AC/ PCC Shoulder Type : Improved-AC 

Pavement Thickness : ....!..!__in .t , __ 9_in . Edge Latest  Pavement Condition Rat ing : Good 

Latest Traffic  Count : __ 34_o_o __ vpd Heavy '!'ruck 'J'raffic : __ N_o __ _ 

Terrain : __ up_l_a_n_d_ Drainage : �-G_o_o_d __ Year o f  Original Paving : �-1_9_6_5 __ 

Original Des ign and His tory : 

103 

AC over PC , 20 ft width ; £ to 10 ft rt  and lt : 4 in .  AC , 7 in . PCC , 8 in .  gravel 
subbase ; 10 f t  to  16  ft lt and 10 ft to  20 ft rt : sealed shoulder over  8 in . gravel  
subbase . 

FI ELD OBSERVATIONS BY RESEARCH PERSONNEL : 

5 / 31/6 7 - Access tube  " c "  apparently leaks at  bot tom ;  new tube installed . 

10/ 3 / 6 7  - Acces s tube  "a"  contains 6 in,  of water ; wa ter in and around cover 
o f  access tube  "b" ; water around cover o f  access tube  "c" . 

-
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, 
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SCHOOL OF  C I V I L  ENG I NE E R I N G  

OKLAHOMA STATE UN I VERS ITY 

St i l l wa te r , O k l a homa 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I N STALLAT I ON I N FORMAT I ON 

Da te : 24 8 66 

104 

I n s ta l l a t i on : _,,._G_r�a_i�g ____ -,.,u�·�s�._6_6 ____ =7 ___ _ 
Cou nty H i ghway No . day mo nth yea r 

Loca t i on  of s i te :  Wes t  of Vinita,  0 . 6  miles eas t on U . S .  66 - 60 from wye 

inter sec t ion of  U . S .  66 and U . S .  60 . In south lane o f  divided highway, approx-

imate ly 30 f t  wes t  of entrance to "Mar t in Ranch" . 

Descr i pt i on of Terra i n  and Vegeta t i on : _ _.:;.P�a�v�em�e�n�t�o�n�o�p�e�n�,--1a.g�en�t�luYC-.Ja.r�o�ll�1�· oui�·--� 

up land t errain . 

Bor i ng P l a n : 

Ho l e Dep th : 

a .  9 '  6 1 1  

c .  10 ' 

a 

Left 
Lane  

b 

R i gh t  
Lane  

c 

E 

w 
Roadway Character i s t i c s : 

Pa veme n t : Type Asphal t ic Concre te overlaying P . C . Concre te 

W i dth  2 4 ' Th i c k n e s s  4 "  AC - 7 " PC ----------------c--------
Cond i t i o n  Good 

s 

Shou l ders : Type Asphal t ic  Cone re t e W i dth  __ .;;;;.L-_4.:...'_..;;.;Rc....-.;;;;.10.;;.._' __ _ 

Cond i t i o n  Good 

Ba se  C ou r s e  C h a racter i s t i c s  __ �se�l�e�c�tc.....c.g�ra�v�e�l=----------------------� 

-

b. 
9 I 6" N 
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} ) 1 l ) 

S I T E  NO. : _...,___ 
COU NTY : Ottawa 
H I G H WAY : .\&..M 

) ) 

SU R  
C LA S S  I F l  CATION 

___ U N I F I ED A AS H O  
KXXV<W 

1 '-0" 

2'-0" CL A-6 

3'-d' CH A-6  

4'-0" CL A- 7 

a.. 5'-o" CL A- 6  

6'-0" 

7'-d' 

s'-o" 

t:J-o" 

1 0•- 01 1  I ( ( ( 0  

SOI L  LOG 

CL I 

CL 

CL 

CL I 

DATE : 24 November 1967  

A-6 

A-6 

A-6 

A-6 

PLOTTED BY : _AAP ___ _ 

I 

0 

) l ) 

• L I QU I D  L I M IT 
.& PLASTI C L I M I T  
• L I N E A L  SHR I N KAGE 

) 

ATTER BE RG LI M ITS 

.....---

I I 

) 

20 4.0 60 
MO I STU RE CONTENT, PERCENT 

J ) ) J 

SPEC I FI C  G RAV ITY 
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SITE NO : 7-A 
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HIGHWAY :  US 66 
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Date of Measurement 

Site & Hole Number 
7-A 

Depth from top of tube 
to bot tom of probe 

1 ft 6 in. 

2 ft O in. 138.89 

2 ft 6 in . 

3 ft O in . 98 . 10 

3 f t  6 in. 

4 ft O in . 116 . 31 

4 ft 6 in . 

5 ft O in . 119.01 

5 f t  6 in. 

6 ft O in. 126. 72 

6 f t  6 in . 

7 ft O in . 125.05 

7 f t  6 in . 

8 ft O in . 124.04 

8 ft 6 in . 

9 ft O in . 125.93 

9 ft 6 in . 

10 f t  O in . 129.82 

) l ) 1 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

J 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

7-B 7-C 7-A 7-B 7-C 

103 . 03 104.15 

96 . 02 139.42 104 . 15 

105.73 109.36 

99.21 102.36 108.27 

100.77  104.75 

102.6 7 118.41 108 . 79 

113. 92  114 . 39 

102.12 

I 1 21 . 02 

121 . 7 3  109 . 49 

120.81 

117.35 I 130 . 04 125 . 39 

I 121 . 68 126 . 43 

115 . 71 
I 

127 . 52 121 . 41 I 
I 1 2 5 . 23 128 . 66 

118 . 52  I 126.39 124 . 22 

I 129 . 19 131 . 33 

124.41 i 12 7.98 131. 74 

I ! 129.46 131 . 31 

I 126 . 83 1 32 . 4 7  129.02 1 133.05 135.80 
I 

Note : All density values reported in units of  lb per cu ft 

1 J 

August 1967 

7-A 7-B 

126.78 112.98 

96.10 102.49 

111.05 100.03 

114 . 87 100 . 34 

120.79 114 . 68 

119 . 50 112 . 48 

1 21 . 68 117 . 28 

122 . 10 121 . 46 

125 . 74 123 . 18 

) 

7-C 

99.02 

101.14 

98 . 62 

109 . 70 

115 . 47 

118 . 36 

111 . 27 

J 

f-' 
f-' 
1-" 





LOCATION PATA : 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . �8� Highway No . �9County : __ Ma_y�e_s:;_.. ___ Date Ins talled : 8/26/66 

Dis tance from access tube  to  Lane £ :  19 ' 6 " a ,  ___ 8_" __ b ,  19 ' 6 "  c 

Exact  Location : 

In Mayes County s outh o f  Pryo r ,  0 . 2 mile north  on US 69  f rom j c t .  US 69 and US 69A .  
Marker on eas t fence row. 

PAVEMENT/DES IGN DATA : 

No . o f  Lanes : 2 Pavement Type : AC/PCC Shoulder Type : Improved AC 

Pavement Thickness : �in ,{ , _l __ in , Edge Latest  Pavement Condition Rat ing : Good 

Late s t  Traffic  Count : __ 7_7_0_0 __ vpd Heavy Truck Traf fic : _Y .... - e_s ___ _ 

Terrain : Upland Drainage : _G_o_o_d ___ Year o f  Odginal Paving : ....... 1 .... 9 .... 3 .... 8 __ _ 

Original Des ign and His tory : 

AC over  PCC in 1962 , 20 f t  width ; £ to 10 f t  r t  and lt : 2 . 5  in ,  AC , 6 in . PCC , 
10 in . SABC ; 10 f t  to 20 ft  rt and l t : 1 in ,  s ealed shoulder over 10 in . SABC 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

1 2 / 2 5 / 6 7  - Protect ive covets on holes  "a"  and " c "  regrouted . 

3 / 6 / 6 8  - Cracks in pavement have b eeh sealed by OSHD , 

113 

• • 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHO?-{A STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No , _8_ Highway No . _!!Ll9County : __ Ma......._ye_s ____ Date Ins talled : 

Dis tance from access tube to Lane £ :  19 1 6 1
' 

Exact  Location : 

a ,  ___ 8_'_' _b , 19 ' 6 1 1  

8/26/66 

c 

In Mayes County s outh o f  Pryo r ,  0 . 2 mile north  on US 69 f rom j ct .  US 69 and US 69A .  
Marker on eas t fence row .  

PAVEMENT/DESIGN DATA : 

No . of  Lanes : 2 Pavement Type : AC/PCC Shoulder Type : Improved AC 

Pavement Thickness : ....12_in .t , _l __ in . Edge Latest  Pavement Condi tion Rat ing : Good 

Latest  Traffic  Count : __ 7_7_o_o __ vpd Heavy Truck Traffic : _Y_es __ _ 

Terrain : Upland Drainage : Good 

Original Des ign and His tory : 

Year o f  Original Paving : 1938  

AC over PCC  in  1962 , 20 f t  width ; £ to  10 f t  r t  and lt :  2 . 5  in .  AC , 6 in .  PCC , 
10 in .  SABC ; 10 f t  to 20 f t  rt and l t : 1 in .  s ealed shoulder over 10 in .  SABC 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

1 2 / 2 5 / 6 7  - Pro tec t ive covers on holes  "a"  and " c "  regrouted . 

3 / 6 / 68  - Cracks in  pavement have b een sealed by OSJ:il) , 

113 
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SCHOOL OF C I V I L  ENG I NE E R I NG 

OKLAHOMA STATE UN I VERS ITY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I n s ta l l a t i o n : Mayes u . s . 6 9  8 ....,,.Co�u=n�ty
;..;;;._����H�i�ghrw-a�y

.a.-��--;N�o-.�-

114 

Date : 2 6  8 66  
day mon th year  

Loca t i on of s i te : South o f  Pryor,  0 . 2  miles  north on U . S .  69 from int ersec tion 

of U . S .  6 9  and U . S .  69A . Approximately adjacent  to billboard fac ing north on 

wes t  s ide o f  highway . 

Descr i pt i on  of Terra i n and  Vegeta t i on :_--=-P�a�v=em�e�n�t:......:::o�n_o�p�e�n�·-=-f�a�ir�l�y'--=l�e�ve�l=-------

upland terrain . 

Bor i ng  P l a n : 

Ho l e Depth : 

a .  8 '  

b .  10 ' 

c .  6 ' 

a 

Left 
Lane 

b 

R i gh t  
Lane  

c 

N 

s 
Roadway Character i s t i c s : 

Pavement : Type Asphal t ic Cortcrete over P . C .  Concrete 

W i d th 24 1 Th i c k nes s S"-A . C .  - 10"-P . C .  ·�----....c;...'----���----
Cond i t i o n  Good 

Shou l ders : Type Asphal t ic Conc rete Wi d th  ___ ...;;;8_1 _________ _ 

Cond i t i o n  Good 

Ba s e  C ou rs e C h ara c te ri s t  i cs. ___ .:::S.:::.e;::.le::..:c::.:t:.....cg.::.r�av.::..e:::.cl=----------------------

w 

'i. 



< 1 ' } ) 

S I TE NO. :  __a 
COU NTY : �  
H I GH WAY : � 

. ) 

CLASS  I F l  CATION 

SUR U N I FI ED A AS H O  --.v""'VVOi--

1 '- 0" 

2'-0" 
CL A- 7 

3'-0" 
CL A- 7 

4'-o" CH A-7 

s'-o" 
CL A-7 

6'-0" 
CH A- 7 

CH A- 7 

CH A- 7 

CL I A-7 

J Q'- Q
u K < G < 4 

SO I L  LOG . 

DATE : 26 Novemb er 1967 

P LOTT E D  BY : AAP 

• L I QU I D  L I  M IT 
A PLASTI C L I M I T  
• L I N E A L  SHR I N KAGE 

ATTER BE RG L I M ITS 

. .  ) ') 1 

SPEC I FI C  G RAV ITY 

SU BGRADE M O I ST U R E  VAR I A-Y: I O NS PR O J EC T  

' . ) 
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NOTE : SCALE CHANGE 

J U L  AU G .S EP OC T NOV 

'\. ------

DEC JAN F EB 
Y EAR , �  

MAR APR 

' ') ) . ) ) < • fi 

OT 8 ' 0" 

6 ' 4" 

4 ' 4" 

� // 3 ' 4" 

--
2 ' 4" 

--------- 1 ' 4" 

MAY JUN  JUL 

SIT E  NO : � 
C O U NTY : Mayes 
H I GHWAY :  "'\us 69 SUB GRADE M OI STURE VA R I AT I O N S  P RO J ECT 
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NOTE : Mo is ture content at  l ' O" not plot ted 
but var ies between 8%  and 10% . 
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J U L  AU G S EP 

SITE NO : � 
C O UNTY : Mayes 
H I GHWAY : US 60 

OC T NOV DEC JAN F EB 
Y EAR , __i)£=6l. 

MAR APR MAY J U N  JUL 

S U B GRADE M O I STU RE VA RIAT I O NS P RO J ECT 

) 

6 ' 0" 

S ' O" 
3 ' 0" 
4 ' 0" 

' O " 

} ) 

I-' 
N 
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...... 

0 
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Date of Measurement 

Site & Hole Number 
8-A 

Depth from top of tube  
to bottom o f  probe 

1 ft  6 in. 

2 ft O in . 156 . 24 

2 f t  6 in . 

3 f t  O in. 93 . 32 

3 ft 6 in . 

4 f t:  O in. 84 . 22 

4 f t  6 in .• 

5 ft O in . 85.62 

5 ft:  6 in . 

6 f t  O in . 83. 06 

6 f t  6 in. 

7 ft: 0 in. 85 . 70 

7 f t  6 in. 

8 f t  O in. 85. 94 

8 ft:  6 in . 

9 f t  O in. 84.46 

9 ft 6 in. 

10 ft O in . 

l ) } ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAIIOMA STATE UNIVERSITY 

J 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

8-B 8-C 8-A 8-:-B 8-C 

I 
87 . 53 

140 . 94 130 . 94 159 . 19 

92 . 08 96 . 49 

94 . 15 9 9 . 9 6  100 . 57 

89 . 39 91 . 96 

82 . 52 90 . 31 87 . 6 7  

92 . 33 95.43  

81 . 84 92 . 28 90 . 16 

89 . 88 9 2.84 

I 
85 . 15 88 . 65 9 3 . 7 7 

87 . 43 I 91 . 06 

83 . 73 92 . 53 91 . 17  

87 . 60 90 . 80 

9 1 . 46 

86 . 75 90 . 58 
j 90 . 87 I 

95.27 I 99 . 78 I 

I 101 . 83  I 104 . 51 

Note : All density values reported in units o f  lb pe.r cu ft 

) } J 

August 1967 

8-A 8-B 

7 7 . 65 

126 . 58 

88 . 46 

99 . 87 

84 . 51 

84 . 31 

87 . 00 

85 . 47 

84 . 46 

82 . 00 

83 . 11 

84 . 42 

82 . 75 

85 . 86 

85 . 60 

84 . 64 

90 . 62 

96 . 65 

l 

8-C 

1 34 . 57 

90 . 28  

79 . 57 

80 . 23 

81 . 41 

73 . 61 

) ] 
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LOCATION DATA : 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . _9_ Highway No • ....QU2County : �-M_u_sk_o�g_e_e __ Date Ins talled : 7 / 19/66  

Dis tance from access  tube  to Lane £ :  2 2 ' O" a ,  

Exact  Location : 

__ 6_'_' __ b ,  14 ' 6 1 1  c 

In Muskogee County northeas t o f  Muskogee . S i te  in wes tbound lane US 6 2 ,  0 . 7 
mile wes t from Arkansas River bridge . Marker on nor th fence row . 

PAVEMENT/DESIGN �: 

No . o f  Lanes : 4D Pavement Type : PCC Shoulder Type : Improved AC 

Pavement Thickness : _8_in .i , �-2_in . Edge Latest  Pavement Condition Rat ing : Good 

La tes t Traffic  Count : �-8_6_0_0�� vpd Heavy Truck Traffic : Yes 

Terrain : Upland Drainage : Good 

Original Des ign and His tory : 

Year o f  Original Paving : 1959  

PCC , 2 4  f t  width ; £ t o  1 2  f t  r t  and l t : . 8 in .  PCC over 4 in . sand subbase ; 
1 2  f t  to  22  f t  r t  and l t : sealed shoulder over 6 in .  SABC . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 
2 / 28 / 6 7  - Pro t e c t ive cover o f  hole "a"  regrout ed 
4 / 2 5 / 6 7  - Wa ter  in access tube " c " 
8/ 2 3/ 6 7  - Subgrade intrut i on be tween cover and access  t ube  "a" ; pro tec t ive 

covers of holes "b"  and "c"  regrout ed . 
1 2 / 20/ 6 7  - Pro t e c t ive cover o f  ho le " a" regrouted . 
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SCHOOL O F  C I V I L  ENG I NE E R I N G  

OKLAHOMA STATE UN I VERS ITY  

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

Date : 19 7 66  

124 

I n s ta 1 1  at i on :  �-M_u_s_k_,og.._e_e __ ____,..,...,u_ • .,...s _. _6_2 ____ 9 __ _ 
Cou nty H i ghway No . day month yea r 

Loca t i on of s i te :  Nor thea s t  o f  Muskogee 1 in wes t-bound lane o f  U . S .  6 4 ,  1 . 5  

miles wes t f rom Arkansas River bridge . 

Des c r i pt  i on of Terr a i n and Veg eta t i  on  : -�R:;;:;o.:::;11:::..ai::.:.n:.cg.....::.u p""l::.:.a:..::n:a:d--=ct e::.:r:..:ra.:::aca::i:.:.n ...,w::.::ic,at"'h_g..,o=o=d�-

dra ina e .  

Bor i ng P l a n : 

Ho l e  Depth : 

a .  10 ' 

b .  10 ' 

c .  10 ' 

a 

Left 
Lane  

b 

R i g h t  
L a n e  

c 

E 

w 
Roadway C haracteri s t i c s : 

Pavement : 

Shou l ders : 

Type P . C .  Concr e t e  

Wi d th 12 ' Th i c k nes s 8 " ____ ..;c.;;;._______ --==-------� 
Cond i t i on Good 

Type -------"---......_----"'----- Wi dth __ L;;;:..--=l::.=l:....' ---=R.:...-..::.3_' __ _ Sealed Aspha lt 

Condi t i o n  Good 

Base  Course  Characteri s t i  cs __ .::.s a:::n:.:::d=------------------

-

N 

-

-

,-
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S I T E  NO. : 9 

COU NTY : Muskogee 
H I GH WAY : � 

) · 1 

CLASS I F l  CATION 
UN IFI ED A AS H O  

-.-•. .  -•.• -,.--µ. SU R  

r '-o" 

2'-0" CH A- 7  

3'-d' CH A- 7 

4'-o" CL A- 7 

CL 5'-0" CL A- 7 

6'-o" 

a'-o" 

9'-o" 

J
Q'-

0
1 1  IG G G GI 

SOI L  LOG 

CL 

Cl. 

CL 

CL 

CL 

DATE • 26 November 1967 
P LOTT E D  BY : AAP 

A- 7 

A- 7 

A- 7 

A- 7  

A- 7 

) J } 

e L I Q U I D  L I  M IT 
..t. PLASTI C L I  M I T  
• L I N E A L  SHR I N KAGE 

) 

ATTER BERG L I M ITS 

Samples were so cracked and distorted 

') 

that shrinkage was not possible to obtain . 

} 

1 1 1  I I I I I 1:tl I I I I I I I I I I I I I rj I I I I I r I I I I I I I r_L I I I I I n "" ' n  , .  

") J ) 

SPEC I FI C  GRAV ITY 

I 1 1 1 (I 1 1 1 1  I 1 1 1 1  I 1 1 1 1  I 
2.8 

SU BGRADE  M O I ST U R E  VAR I AT I ONS PRO J EC T  

) .... j 

I-' 
N 
v, 

l 

I 
I-

u.J 
0 

MOISTURE 
.. v ov OU 

2.6 , •••• i:=,········· 

CONTENT, PERCENT 

···-----·- - - - - - - - .. ·-·-- · - �----
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J A N  FEB M A R  APR M AY 

S I T E  NO : __:l_ 
COU NTY : Mu;k�u 
H IGHWAY : U . .s (.2, 

) 1 . ; ') ) ) 

7 

6 (/) 
w 
I 5 u  
z 

4 -z 

3 ._.. 
<[ ._.. 

2 �  0 w 
0:: 

I Cl.. 

. 0 
J U N  JUL AUG  SEP OCT N OV DEC JAN 

Y E A R, � 

SU BGR A D E  M O I STURE VAR I AT I ON S  P ROJ E C T  
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0 
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1-

2 �  u 
w a::: 

I 0.. 

.__..._�_._��..._�_._��..._�_._��.._�__._��..._�_,_��..._�_,.,��...__, o 
J A N  FEB MAR APR MAY 

S I T E  NO : 2 
C O U NTY 'fo,sko.,ee 
H IGHWAY : US 62 

J U N  JUL A UG SEP OCT N OV DEC J A N  
Y E A R, ....ll6L. 

SU BGR A D E  M O I STURE VAR I AT I ON S  P ROJ E C T  

1 . 'J 

f-' 
N 
-...J 
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.... z 
l.i.J u a: 
l.i.J a.. 
...... z 
z 
0 u 
l.i.J a: 
::> .... en 
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AUG S EP OC T  NOV 

S I T E  N O : ..!!:.B. 
C O U NTY : Muskogee 
H IGHWAY : US 62 

l ? ) ) ) 

� 

DEC J A N  F EB MAR APR MAY 
Y EA R , �  

') ) � ) 

2 ' 6" 

3 ' 6" 

4 ' 6" 

5 ' 6" 

� 6 ' 6'' 

J UN JUL 

9 ' 6" 
7 ' 6" 

BOT 
8 ' 6" 

__/ 1 ' 6" 

SUBGRADE M OI STU RE VA R I AT I O N S  PR O J ECT 

J 

I-' 
N 
\0 

'l 

u.J 
I-

14 

18 

JUL 



') ) ) 
�- 'l 

1-z w u 

) ) 'J ) 'l j ) 1 ) -) ') / ). ) 

'2 ' 6" 

a: t v / \ I 3 ' 6" 
� 201- �9 ' 6" 

'8 ' 6" 7 ' 6" 

� f � :: ::: 
z 0 u 
w 
a: 
::> t ------ ----- BOT 
I-
(/) 

0 
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J U L  AU G S EP OC T NOV 

S I T E  NO : -2=.c. 
C O U NTY : Muskogee 

H I GHWAY :  US 62 

DEC J AN F EB MAR APR MAY 
Y EA R ,  66-67 

J U N  J U L  

SUB GRADE  MOI ST U RE VA R I AT I O NS P RO J ECT 
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---

v 

27% 
1'6" 
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Date of Measurement 

Site & Hole Number 
9-A 

Depth from top of tube 
to  bot tom of probe 

1 ft 6 in . 111. 09 

2 ft  O in . 

2 ft  6 in . lb0 . 44 

3 ft O in . 

3 ft 6 in . 99 . 34 
4 ft  O in . 

4 f t  6 in . 9 6 . 13  
5 ft O in . 

5 ft 6 in . 102 . 73 
6 ft  O in . 

6 ft 6 in . 103 . 16 

7 ft O in . 

7 ft 6 in . 103. 06 

8 ft O in . 

8 ft  6 in . 100 . 50 

9 ft O in . 

9 ft 6 in . 102 . 53 

10 ft O in . 99 . 11 

J ) 'l ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

1 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

Augus t 1966 January 1967 

9-B 9-C 9-A 9-B 9-C 

153 . 52 119 . 42 104 . 11 131 . 01 107 . 35 

95 . 13 9 6 . 52 101 . 97 9 7 .  75 99 . 73 

99 . 87 100 . 02 101 .  86 103 . 30 100 . 31 

98 . 46 99 . 26 98 . 96 102 . 16 100 . 09 

101 . 75 99 . 55 104 . 08 104 . 01 101 . 11 

103 . 39 100 . 44 103 . 44 104 . 90 100 . 70 

I 
102 . 78 99 . 82 106 . 16 104 . 19 99 . 71 

104 . 58 9 9 . 39 101 . 21 104 . 93 99 . 08 

1 100 . 6 7  ! 9 7 . 80 101 .  32 100 . 29 98 . 21 

i 101 . 87 9 7 . 95  98 . 09 I 102 . 07 99 . 25 
; 

Note :  All density values reported in unit s  o f  lb per cu f t  

) ') ) 

Augus t  1967  

9-A 9-B 

96 . 82 121. 39 

94 . 13 9 3 . 33 

93 . 66 98 . 68 

91 . 72 9 7 . 35 

95 . 74 98 . 89 

95 . 21 9 9 . 79 

95 . 98 99 . 53 

92 . 35 100 . 05 

92 . 80 9 7 . 38 

92 . 03 9 7 . 70 

) 

9-C 

83 . 96  

9 3 . 6 3  

95 . 00 

95 . 39 

95 . 25 

95 . 44 

94 . 40 

9 3 . 9 7  

9 3 . 85 

9 4 .  77  

) J 

I-' w 
I-' 

1 

• 

t 





SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST S ITE DATA SUMM,\RY SHEET 

LOCATION DATA : 

Site  No , __!.Q_ Highway No . � County : Okmulgee Date Ins talled 1 7/18/66 

Dis tance from access tube  to Lane £ :  1 8 '  6 1 1  a ,  8 1 1  b ,  10 ' 6"  c 

Exact  Location : 

In Okmulgee County nor th o f  Okmulgee , 2 . 0  miles north on US 75 from railroad 
c rossing , end of divided highway , and Okmulgee north c i ty l imit , Sit e in wes t  
lane o f  divided highway , marker o n  wes t  fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : __ 4D ___ Pavement Type : __ A_C ___ Shoulder Type : Improved AC 

Pavement Thickness : �6�in .i , �2�in . Edge Latest  Pavement Condition Rating : Good 

Lates t Traffic  Count : __ 6_60_0 __ vpd Heavy Truck Traf fic : __ No __ _ 

Terrain :  Upland Drainage : __ Go_o_d __ Year o f  Original Paving : _1_95_7 __ _ 

Original Des ign and History : 

In 195 7 ,  24  f t  width ; f to 12  f t  l t  and r t : 6 in , AC over 8 . 5  in .  SABC . 
In 196 3 ,  ins ide 12  ft  to 15  ft : 10 . 5  in . SABC with double  bituminous surfac e ;  
outs ide 1 2  f t  to  22  f t :  8 . 5 in . SABC wi th double  b i tuminous surface , 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

1 33 
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SCHOOL OF C I V I L  ENG I N E ER I N G  

OKLAHOMA STATE UN I VERS ITY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

134 

I n s ta l l a t i on : Okmulgee U . S .  75 10 -.,..C-ou-n�t-y__,.'--���H�i�g�h-wa-y����-�rro:--. �- · Da te : 18 7 66 
day month yea r 

Loca t i on of s i te :  North  o f  Okmulgee , 2 . 0  miles  north  -on U . S .  7 5  from railroad 

cro s s ing a t  end of  d ivided highway, and a t  Okmulgee north c i ty l imi t s . 

S i t e  in wes t lane o f  d ivided highway . 

Descr i pt i on of Terra i n and Vegeta t i on : Pavement on upland terrain in 

s light cut wi th good drainage and heavy gras s  cover . 

Bor i ng P l a n : Left l R i g h t  
Lane  Lane 

Ho l e Depth : 

a .  10 ' 

b .  10 ' a b c w 
c . 10 ' 

Roadway Character i s t i c s : 

Pavement : Type AsEhal t ic Concrete  

Wi d th 2 2 ' Th i c k nes s 6 "  

Cond i t i on Good 

Shou l ders : Type Sealed AsEhalt  Wi d t h  11 ' 

Cond i t i o n  Good 

Ba se  Course  Character i s t i cs Sand 

E 

.-

-
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SITE NQ. : lQ 

· COUNTY : Olgnulgee 
H I G H WAY : 1LS_ 7_5_ 

CLASS  I f l  CATION 
SUR: - UNIFI ED AAS H O  

1 '-0''. 

SF I A-4 

CL A- 6 

CL A-6 

a. 5'-o" Y///,.1 CL I A-6 

CL I 

CL 

CL 

CL 

SF 

SOIL LOG 

DATE : 26 November 1967 
PLOTTED BY : __E:!_ 

A-6 

A-6 

A-4 

A-4  

A-4 

) } J ) '1 ) ) 

• L I QU I D  L I M IT 
A PLASTI C L I M I T  • L INEAL SHR I NKAGE 

ATIER BERG UM rTS SPEC I FIC  G RAV ITY 

0 10 
MOI STU RE 

SU BGRAOE M O I STURE VAR I AT I O NS PR O J ECT 
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J U N  JUL AUG SEP OCT N OV DEC JAN 

S I T E  NO : _lQ 
COUNTY : OJ(,,,ujJ
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Y E A R, /'166 

SU BGR A D E  M O I STURE VAR I AT I ON S  P R OJ E C T  
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Y E A R, ...ll6.L 

SUBGR A D E  M O I STURE VAR I AT I ONS P RO J E C T  
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J U L  AUG S EP 

S I TE  NO : 10-A 
C O U NT Y : Okmulgee 
H IGHWAY : US 75 

OC T  NOV 

J ) 

"'' 
'-

� 

DEC J AN F EB. 
Y EAR , --6.6..=il 

1 l J 

--

MAR APR MAY JUN 

. } . )  ) 

9 ' 6" 

4: 6" 
3 ' 6" 
2 ' 6 " 
8 1 6 1 1  

?' / 5 1 6 1 1  

7 1 6 1 1 

�6 1 6 1 1  

/ 1 ' 6" 

/ 
BOT 
10 ' 

JUL  

SUBGRADE M OI STU RE VA R I AT I O N S  P RO J ECT 
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J UL AU G S EP OC T NOV 

SITE NO : .lQ::1l. 
C O U NTY : Okmulgee 
H I GHWAY : � 

) ' ) l 

� 

"' 

"' "' 

DEC J AN F EB 
y EA R , 66-67 

/ 

------___,,/ 

MAR APR MAY 

] J 

/ 

JUN  JUL 

SUB GRADE M OISTURE VA R I AT I O N S  P R O J ECT 
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S ITE NO : � 
C O U NTY : Okmulgee 
H IGHWAY :  US 75 

y EA R. , 
66-67 

SUBGRADE M OI STURE VA R I AT I O N S  P ROJ ECT 
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J j l ) l 

Date of Measurement 

Sit.e & Hole Number 
10-A 

Depth from top of tube 
to bottom of  probe 

1 ft 6 in . 

2 ft O in . 

2 ft  6 in . 9 7 . 90 

3 ft  O in. 

3 ft 6 in . 9 3 . 35 

4 ft  O in . 

4 f t  6 in . 90 . 46 

5 ft O in . 

5 ft 6 in . 90 . 90 

6 ft O in . 

6 ft 6 in . 78 . 37  

7 ft O in. 

7 ft 6 in . 86 . 47 

8 ft O in . 

8 ft 6 in . 89 . 06 

9 ft O in . 

9 ft 6 in . 7 7 . 17  

10 ft O in . 89 . 99 

) ) l ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

l 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

10-B 10-C 10-A 10-B 10-C 

129 . 91 105 . 48 

I 
161 . 38 151 . 74 

98 . 48 100 . 21 106 . 52 105 . 88 109 . 06 

94 . 32 9 5 . 35 101 . 48 101 . 45 103 . 99  

90 . 36 94 . 41 9 7 . 76 9 7 . 95 101 . 90 

94 . 02 9 3 . 38 99 . 26 101 . 30 98 . 85 

9 2 . 01 91 . 89 86 . 93 100 . 77 100 . 10 

87 . 24 I 87 . 39 9 2 . 78 96 . 23 95 . 34 I 
79 . 43 I 9 1 . 35 94 . 69 86 . 93 9 7 . 70 

I 83 . 10 I 83 . 89 85 . 58 90 . 64 90 . 88 I 

I 75 . 50 79 . 26 9 7 . 20 I 82 . 46 86 . 72 
; 

Note :  All density values reported in units o f  lb per cu ft 

) ) J 

August 1967 

10-A 10-B 

136 . 55 134. 05 

92 . 98  96 . 01 

90 . 01 92 . 52 

87 . 50 89 . 82 

89 . 04 93 . 20 

77 . 35 93 . 26 

84 . 02 89 . 58 

86 . 62 80 . 15 

77 . 57 85 . 07 

88 . 00 78 . 06 

) 

10-C 

121 . 30 

98 . 68 

9 3 . 15 

9 3 . 32 

9 2 . 30 

90 . 96 

86 . 08 

92 . 50 

85 . 74 

80 . 66 

') J 

t--' 
.i:,... 
t--' 

l ) 

. 

• 

I 

i 

I 

I 

I 
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LOCATION DATA : 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No , ....ll__ Highway No • .L!S......6Ji County : _Mc�re�e�k..._ ___ Date Ins talled : 8[5/66 

Dis tance from access tub e  to Lane £ :  

Exact  Location : 

18 ' 6 "  a ,  __ 6 '_' ___ b , 18 ' 6" c 

143 

In Creek County wes t  o f  Sapulpa , 1 . 3 miles eas t on US 66 f rom j c t .  o f  US 66 and S 33 . 
Marker  on south fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 2 Pavement Type : AC Shoulder Type : Improved 

Pavement Thickness : _JQ_in .i , _2 __ in . Edge Latest  Pavement Condition Rat ing : Goad 

Lates t Tra f fic  Count : _ __;:;.5"'""2"'""00"-- vpd Heavy Truck Traf fic : __ Y ... e ... s.___ 

Terrain : Creek- Drainage : _F_a�i�r __ Year o f  Original Paving : 1952 
bot tom 

Original Des i gn and His tory : 

2 3  f t  width ; f to 1 2  f t  rt and lt : 10 in . AC over na tural sand base ; 1 2  f t  to  20 f t  
r t  and lt : double  bi tuminous sealed shoulder o er  SABC . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

,... 

,.. 

' 

r 



SCHOOL OF  C I V I L  ENG I NE E R I N G  

OKLAHOMA STATE UN I VERS I TY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I n s ta l l a t i on : Creek U . S .  66 11  -.,...--,------..,�------:-,--� Cou n ty H i g hway No . 

144 

Da te : 5 8 66 
day month yea r 

Loca t i on of s i te :  Wes t  of  Sapulpa ,  1 . 3  miles  eas t on U . S .  66 from in tersec t ion 

of U . S .  66 and S t .  33 , adjacen t to an 
"animal c l in ic " . 

Des c r i p t i on  of Terra i n and Vege ta t i o n : Pavemen t in ro l l ing creek-bot tom terrain 

Bor i ng P l a n :  

Ho l e  Depth : 

a . 1 0 •  

c .  1 0 '  

Roadway Character i s t i cs : 

Pa veme n t : Type 

W i d th 

Condi t i o n  

Shou l ders : Type 

Condi ti o n  

a 

Left 
Lane 

b 

Asphal t i c  Conc re te  

24 '  

Good 

Sea led Asphal t  

Good 

R i gh t  
Lane  

c 

Th i c knes s 

W i d th 

N 

7 '  

E 

s 

w 

10 "  

Base  Course  Cha  r a c  teri s t  i cs  __ :..:;Na
::.:

t::.:u:.:r:.::a:.::
1_.:;.s a::.:n;:..:d=---------------

r 

b. 10' 



·1 l J 

S ITE  NO. : --1.l 
COUNTY : �  
H I GHWAY : IIL§.§. 

l 

SU R  
C L A S S  I F l  CATION 

___ UNIF I ED AAS H O  
IXXXJ 

1 '- 0" 

2'-0" SP I A-3 

3'-d' SP A- 3  

4' -o" SP A- 3 

a.. 5'-o" SP A- 3 

6'-o" SP A- 3 

SP A-3 

s'-o" SP A-3  

9'-0" SP A-3 

1 0'- o" - - SP A- 3 

SO I L  LOG 

DATE : 9 January 1968 
PLOTTED BY : --=AAP=---

I 

1 l 

• L I QU I D  L I M IT 
& PLASTI C L I M I T  
• L INE AL SHR I NKAGE 

'] 

ATTE R BE RG LI M ITS 

Liquid Limit Unobtainable 

Non-Plastic 
Shrinkage Negligible 

MOI STU R E  C O N TENT, PER C E N T  

SPEC I FI C  G RAV ITY 

· SU BGRADE MO I ST U RE  VAR I AT I ONS PRO J ECT 

J 

I-' � 
Lil 

l l 

w 
0 

·-



J l 

LL 
0 -
w 
0::: 
:::, f­<I 0::: w a.. 
� w 
f-
0::: 
<I 

l 

7 

6 en w 
I s o  z 

4 -z 
0 

3 f-
� 

2 �  0 w a:: 
I a.. 

. J A N  FEB M A R  APR MAY 
O 

J U N  J UL A UG SEP OCT NOV DEC J AN 

SI TE NO : _Li.. 
CO U NTY : CB££k 
H IGHWAY : us G6 

Y E A R, Li:££ 

, 
SUBGR A O E  MO I STURE VAR I AT I ONS P RO J E C T  t--' 

.i::-°' 
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110 
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90 
1J... 
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w so 
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1- 70 
<I 
0: 
uJ 
a. 60 
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0 
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I a. 

o . 0 
JA N  FEB M A R  APR MAY JUN  JUL AUG SEP OCT N OV DEC JAN 

S I T E  NO : �1=1 __ 
Y E A R, .J..2fu._ 

COUNTY : C=aJ.. 

H IGHWAY : .ll.S....Q.Q. SUBGR A D E  MO I STURE VAR I AT I ONS  P ROJ E C T  I-' 
+" 
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..... z w u 
a: w ·a. 

...:­z w ..... z 0 u 
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. :::> 
..... 
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0 
:E 

20 
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� J 

10 ' 0" 

2 ' 6" 

9 ' 6" 

3 ' 6" 

1 ' 6" 
8 ' 6" 

4 ' 6" 

5 ' 6" 

-
��::: ��-=::::::::...:: --------� 

J U L  AUG S EP 

S ITE NO : ..J.l::A 
C O UNTY : Creek 

H IGHWAY : US 66 

OCT NOV DEC JAN F EB MAR APR MAY 
Y EA R , �  

J U N  J U L  

SUBGRADE M OI STURE VA R I AT I O N S  P R O J ECT 

AUG 

- J 

� � 
CXl 

10 
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0:: I= w 
Cl. 

� E 
z w t-I-z 
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w 
0:: 
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1-
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0 
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J U L  AUG S EP OC T NOV 

S ITE NO : -11::.L 
C O U N TY : �  
H IGHWAY : us 66 

-, J ' ) -. 'J 1 

DEC JAN F EB MAR APR MAY 
Y EAR , ___6_fu..6_1_ 

JUN 

I / I ll I 

3 ' 6 " 
1 1 6" 
2 ' 6" 

10 ' 0" 

1 ' 6" 

5 ' 6" 

I I  I I I 9 ' 6" 

/IA I 1 6 1 6 1 1  

I II ! I / I 8 ' 6" 

A I I/"' 7 ' 6" 

JUL AUG 

SUB GRADE M OI STU RE VA R I AT I O N S  P RO J ECT 

' _ )  J 

f-' � I.O 
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I I l 
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0: 
w J:. ........____---a.. 
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0: 

_ _  E._ 

J U L  AUG S EP OCT NOV 

S ITE NO : sl.J.-C 
C O U NTY : Creek 
H IGHWAY : US 66 

1 ' l l 

/ 
,,,/' / 

/ 

� 

DEC J AN F EB 
Y EAR , -6.6:..6.Z 

__......--------

MAR APR 

) 

� 

MAY 

£ J 

I/ 

. - ,  ) 

3 ' 6" 

4 ' 6" 

2 ' 6" 

1 ' 6" 
h 5 ' 6" 

I / 10 • 0 1 1  

8 ' 6" ff ,. , .. 
,,I 9 ' 6" 

J U N  JUL 

7 ' 6" 

AUG 

SUBGRAOE M OI STURE VA R I AT I O N S  P RO J ECT 

J 
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) l ') l ) 

Date of  Measurement 

Site & Hole Number 

Depth f rom top of tube 
to bottom of probe 

1 ft 6 in . 

2 ft O in. 

2 ft 6 in.. 

3 ft O in. 

3 ft 6 in .  

4 ft O in . 

4 ft 6 in • .  ' 

5 ft O in . 

5 ft 6 in. 

6 ft O in • 

. 6 ft  6 in. 

7 ft O in. 

7 ft 6 in . 

8 ft  O in. 

8 ft  6 in . 

9 ft O in. 

9 ft 6 in . 

10 ft O in. 

) J ' l ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

} 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

11-A · 11-B 11-C 11-A 11-B 11-C 

140 . 94 115 . 63  143 . 16 146 . 13 121 . 17 138 . 25 

9 7 . 51 97 . 42 101 . 9 7  100 . 31 100 . 81 100 . 39 

103. 20 99 . 47 103 . 17 105 . 7 3  101 . 86 103 . 04 

96 . 90 100 . 47 105 . 28 99 . 86 102 . 52 103 . 09 

98 . 53 98. 36 101 . 62 100 . 64 101 . 43 102 . 1 7 

98 . 89 98 . 9 2  100 . 38 101 . 87 101 . 85 1-00 . 98 

. 9 7 . 58  9 7 . 21 I 101 . 09 100 . 49 100 . 61 100 . 25 
I 

98. 36 101 . 63 I 98. 60 102 . 16 104 . 61 99 . 32 

1 100 . 44 100 . 33 ! 100 . 25 103 . 12 103 . 78 101 . 23 

98 .  30 . I 101 . 6 3  98 . 69 101 . 22 I 104 . 76 99 . 87 

Note : All density. values reported in units of  lb per cu ft 

' 1 

August 1967  

11-A 11-B 

119 . 33 94 . 75 

91 . 05 80 . 50 

95 . 69 81. 41 

90 .  79 79 . 00 

9 3 . 00 80 . 40 

9 3 . 09 82 . 19 

89 . 60 85 . 02 

85 . 51 86 . 95 

87 . 18 86 . 01 

84 . 80 84 . 04 

. ) 

11-C 

89 . 93 

87 . 01 

87 . 86 

88 .  70 

8 7 . 11 

86 . 6 7 

8 7 . 84 

85 . 56 

8 7 . 10 

85 . 75 

l 

1--' 
V1 
1--' 

) 

I 

. 

I � . -_L_J �l 

·� 
. l 

1 I 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

T�ST SITE DATA SUMMARY SHEET 

15 3 

Site  No • ..11_ Highway No . US66 County : ..... c .... r .... e .... ek ______ Date Ins talled : _..:,:8"-/,..8,._/ 6"'6�-

Dis tance from access tub e  to  Lane £ :  _2_1_1 _o __ '_' _a ,  6 "  b ,  21 ' 6" c 

Exact  Locat ion : 

In Creek County north o f  Bris tow , 2 . 6 miles north on US 6 6  f rom j ct ,  o f  US 66 , 
S 4 8 and S 16 , 0 . 3 mile nor th  o f  bridge over Sand Creek . Marker on wes t  fence 
row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 2 Pavement Type : AC Shoulder  Type : Improved AC 

Pavement Thickness : ..lQ__in .i , _9_. _in . Edge Latest  Pavement Condition Rat ing : Good 

Late s t  Traffic  Count : 3100 

Terrain : Upland / Drainage : 
cut 

Original Des i gn and His tory : 

. vpd Heavy Truck Traffic : __ No __ _ 

__ F�11i_r_� Year of  Original Paving : 1965 

24 f t  width ; t to 1 2  ft  l t  and rt : 4 . 5  in , AC over 7 in,  black base ; 1 2  f t  to 2 2  f t  
l t . and r t . : 7 in . b lack base shoulder . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

.. T 

... . . 
r II 
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,-._ 
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SCHOOL OF C I V I L  ENG I NE ER I NG 

OKLAHOMA STATE UN I VERS ITY 

St i l l water , Ok l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE INSTALLAT I ON I N FORMAT I ON 

I ns ta l l at i o n : Creek U . S .  66 12 -c�o�u�n�ty
==-����H�i�gh�w�a�y

..;a._��--,N�o�.�-

15 4 

Date : 8 a 66 
day month · year 

Loca t i o n  of s i te :  North of Bristow, 2 . 6  miles north on U . S , 66 from intersection 

of U . S .  66, S t . 48 1 and S t .  16,  0 . 3  miles north of bridge over "Sand Creek" 

Des cri  pt i on of Terr a i n and Vegetat i o n  : __ ..,:P.:::a�v:::em::!:e::.:;n::..:t�on::....,:u:1:P:.:l.::;an::.:d=-=s:.:l.:.igDlh...,t,..l .... y_ro:.:l ... la.:i=n-g 

terrain in slight cut 

R i ght  Bor i ng P l a n : Left l. Lane Lane 

Hol e Depth : N 

a . 10 ' 

b .  10 ' b c w E 

c . 10 ' 

s 
Roadway Character i s ti cs :  

Pavement : Type AsEhaltic Concrete 

Wi d th 24 ' Thi cknes s 10 1 1  

Cond i t i on Good 

Shou l ders : Type AsEhaltic Concrete Wi dth 10 1 

Condi t i on  Good 

Base Course Characteri s ti cs, __ ..:::S:::a!!:nd=------------------

-

-

-
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S I TE NQ : 12 • L I QU I D  L I  M IT 
COUNTY �i::1:1:k • PLASTI C L I M I T  
H IGHWAY : ll._S_. 6-6_ • LIN E A L  SHR I N KAGE 

CLA S S  I F l  CATION ATIER BERG LI M ITS SPEC I FI C  G RAV ITY 
SUR.- -�-� U N IFI ED  A AS H O  

1 '-0''. 

2co·� 
CL A-6 

CL A-6 
3'-d'. 

� ' CL I A-6 
4'-o" 

r///,,i I '-' CL A-6 
a.. s'-o" 

0 . t'///J CL I A-6 

CL A-6 
7'-d' 

CL A-6 

CL A-6 

CL A-6 
0 10 

SO I L  LOG MO I STU RE 

DATE : 3:! November 1967 

PLOTTE D  BY : AAP ...... SU BGRADE M O I STU R E  VAR I AT I ONS PR O J E C T  

-Y////1 

w. 

v, 
v, 

.:r 
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COUNTY : CBeEk 
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COUNTY : Creek 
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C O UNTY : � 
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SUBGRADE M OI STU RE VAR I AT I O N S  PROJ ECT 
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Date of  Measurement 

Site & Hole Number 
12-A 

Depth from top of tube 
to bot tom of probe 

1 ft 6 in � 107 . 19 

2 ft O in . 

2 f t  6 in . 99 . 35 

3 ft  O in. 

3 ft  6 in . 99 . 89 

4 ft  O in . 

4 f t  6 in. 100 . 30 

5 ft O in . 

5 ft 6 in . 103 . 72 

6 ft O in . 

6 ft 6 in . 103 . 9 7  

7 f t  O in .• 

7 ft 6 in . 105 . 26 

8 ft  O in . 

8 ft  6 in . 109 . 11 

9 ft  O in . 

9 ft 6 in . 106 . 59 

10 ft O in . 106 . 04 

') ) ) ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

J 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

12-B  12-C 12-A 12-B 12-C 

112 . 11 115 . 37 118 .  68 126 . 13 119 . 92 

106 . 43 101 . 49 103 . 50 110 . 78 106 . 35 

102 . 5 7 10 7 . 04 102 . 95 107 . 80 112 . 04 

104 . 90 107 . 5 7 104 . 53 110 . 19 114 . 19 

106 . 51 110 .  33 106 . 96 111 . 15 115 . 09 

106 . 72 107 . 31 107 . 74 111 . 60 110 . 37 

107 . 03 103 . 90 109 . 63 1.11 . 96 108 . 63 

1.08 . 34 108 . 58 110 . 76 112 . 48 112 . 5 7 
l 

I 1.07 . 95 I l 110 . 27 109 . 36 111 . 52 112 . 36 

I 106 . 60 107 .  20 109 . 49 I 111 . 44 111 . 74 
; 

Not e :  All density values reported in units  o f  lb per cu ft 

) ) �} 

August 1967  

12-A 12-B 

93 .  72 98 . 49 

94 . 7 7  105 . 08 

95 . 38 102 . 89 

95 . 40 105 . 38 

9 7 . 82 105 . 0 7  

99 . 59 105 . 67 

9 9 . 33 106 . 07 

103 . 61 106 . 93 

98 . 66 107 . 17 

85 . 56 106 . 6 7 

) 

12-C 

94 . 96 

89 . 98 

95 . 62 

9 7 . 88 

98 . 50 

95 . 70 

9 3 . 12 

95 . 81 

96 . 9 7 

94 . 81  

) 

...... °' ...... 

J ) 
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LOCATION �: 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS  PROJECT 

TEST SITE DATA SUMMARY SHEET 

Si te  No . _Jd__ Highway No , US 66  County : ��L_in_c_o_l_n __ Date  Ins talled : 

Dis tance from access tube  to Lane £ 1 11 ' O" a ,  

Exact  Location : 

__ 6_" ___ b , 11 ' O " c 

8 / 2 /66  

In Lincoln County wes t o f  Chandler , 0 . 8  mile  wes t  on US  66 from j c t .  US  66  
and S 18 .  Marker on south f ence row . 

PAVEMENT/DESIGN DATA : 

No .  o f  Lanes : 2 Pavement Type : AC /PCC Shoulder Type : Natural  

163 

Pavement Thickness : _Jl__in .i , _Jl__in . Edge Lates t  Pavement Condition Rat ing : Good 

Latest  Traffic  Count : __ 2_40_0 __ vpd Heavy Truck Traffic : _N_o __ _ 

Terrain : Up land Drainage :  Fair Year o f  Original Paving : 1 929  

Original Des ign and His tory : 

Var iable s e c t ion PCC , a t  f 7 in . PCC ; a t  9 ft  r t  and lt : 9 in . PCC . 
In 1951 ; f to 9 f t  lt  and rt : 6 in .  AC overlay ; 9 f t  to 12  ft l t  and r t : 
1 1  in .  AC . No sand cushion or  subbase . 

FIELD OBSERVATION& BY RESEARCH PERSOijNEL : 

12 / 15 /66  - � in .  transverse crack 2 f t  from holes "b ' '  arid " c "  with 
s everal other Small  cracks in area , 

1 / 31 / 6 7  - cracks sealed by OSHD 
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SCHOOL OF C I V I L  ENG I NEER I NG 

OKLAHOMA STATE UN I VERS ITY 

S t i l l wa ter , Ok l ahoma 

SUBGRADE MO I STURE VAR IAT ION STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I n s ta l l a t i on : Lincoln U . S .  66 13  _C_o_u_n�ty------,.,-H,�' g�h-w-ay-�---N�o-.-� 

164 

Da te : 2 8 66 
day month year 

Locat i on of s i te :  Wes t o f  Chandler 0 . 8 miles wes t on U . S .  6 6  from intersect ion 

of U . S .  66 and St . 18, 200 f t . wes t  o f  service s ta tion .  

Des cri pt i on of Terr a i n and Vegetat i on : _�P-=av.;;..ea:.:m;:.;:e:;.:;n=t-=in;.;.....;r'""'o..;l.a:.l i::.::n=g:i....;.:h-=-ia:.:11::..Y.......,u""p.:;.;la=n=d ____ _ 

terrain . 

Bori ng P l a n : 

Hol e Depth : 

a .  10 ' 

c .  10 ' 

a 

Left 
Lane 

b 

R i g h t  
Lane 

E 

w 
Roadway Characteri s t i c s :  

P avemen t :  Type Asphal t ic Concrete  over Por t land Cement Concrete  

W i dth 24 1 Th i cknes s 6 1 1-A , C , - 6 1 1-P . C , ������������ 

Condi t i on Good 

Shou l ders : Type ____________ Wi dth --------
Condi t i o n  Fair 

Base  Cour se  Cha  racteri s t  i cs __ .::.Sa::;n�d::__ _______________ _ 

----

-

b. 9' N 

-

-

-
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S I T E  NO. : __.i.:i 
COU NTY : I,incoln 
H I GH WAY : us 66 
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CLA S S  I F l  CATION 
S U R. U N I FI ED A AS H O  

.:I: 
I-

�J.\"t;j_-i.�; 1 '-0° .. ,. ..... ..... �� ·; • • • • • • • • • 
t-o"-,••.•. ,  . . .. .  • • • • • 3'-d� •• •• , • • • • • 
4'...o" .• • 1 . ·-· • • • 

SP 

SP 

SP 

•• • a.. 5'-oj ; . . , SP w •• • Q • •
•

• 
6'-o" · • •  I SP • • ••• • • • 
7'-d'--f e • • , SP • • •• . ... • 
a·-o·�· • • • sP ••• • • • • 
9-0''........i • e •t 'SP ••• • • • • 

I n i.• •• 1 0-0 -

SOI L  LOG 

I 

I 

I 

I 

I 

I 

I 

I 

DATE : 30 Nc�embe� ]962 

PLOTIED BY : AAP 

A-3 

A-3 

A-3 

A-3 

A-3 

A- 3 

A-3 

A- 3 

. J ) ) 

e L I QU I D  L I M IT 
• PLASTI C L I M I T  
8 L I N E A L  SHR I N KAGE 

) 

ATTER BE RG LI M ITS 

Liquid Limit Unobtainable 

Non-Plastic 

Shrinkage Negligible 

J 

MOI STU RE CONTENT, PER C EN T  

) ) l ) 

SPEC I FI C  G RAV ITY 

SU BGRAOE M O I ST U R E  VAR I AT I ONS PR O J EC T 
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Date o f  Measurement 

Site & Hole Number 
13-A 

Depth f rom top of tube 
to bottom o f  probe 

1 ft 6 in . 149.48 

2 ft O in. 

2 ft 6 in. 92.27 

3 ft O in. 

3 ft 6 in. 83.03 

4 ft O in. 

4 ft 6 in. 78. 7 7  

5 ft O in. 

5 f t  6 in . 81.08 

6 ft O in. 

6 ft 6 in. 93.01 

7 ft O in. 

7 ft 6 in. 102.30 

8 ft O in . 

8 ft 6 in . 102.17 

9 ft O in. 

9 ft 6 in. 97 .45 

10 ft O in. 100.28 

J ) , ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 
I 

January 1967 I 
13-B 13-C i 13-A 13-B 13-C 

! I 
146. 39 141. 37  139.00 137.15 

134.29 

104.08 95.74 104.91 98.45 

95.26 

90. 75 81.11 91.68 85.16 

85.62 

80.86 73.14 84.50 77 .99 

82.10 

81.84 72.88 85.61 81.6 7 

I 88.59 

82.10 I 74.35 88.62 82.06 

I 97.64 

95.60 
I 

70.87 100.37 93.07 I 
i 104. 7 7  I 99. 39 94.66 101.88 103.13 

97.04 ' 103.35 103.12 
' 89.75 100.32 

i 93.91 103.16 I 100.92 ' : 

Note : All density values reported in units o f  lb per cu ft 

) ·i 

August 196 7 

13-A 13-B 

94.95 115. 79 

81.59 100.30 

73.88 88.2 5  

70.62 82.03 

7 5 . 89 83.11 

81.31 84.95 

87.48 94.66 

86 . 36 96.07 

97.33 

85.36 

86 . 69 

} 

13-C 

116 . 47 

94.09 

94.80 

76.85 

78.60 

7 7.94 

87.87 

96.05 

94.78 

95.75 
t-' 
-..J 
t-' 

J 

r l 
l 

l 





NOTE : THIS SITE HAS BEEN ABANDONED 

SCHOOL OF C I V I L  ENG I NEER I NG 

OKLAHOMA STATE UN I VERS ITY 

St i l l wa ter , Ok l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT ION 

I ns ta l l a t i on : Kay S t . 11 14  -c-o_u_n�ty
---����H�i�gh�w-a-y���---.N�o-.�- Date : 2 9  8 66  

173 

day month year 

Locat i on of s i te :  Wes t  of  Blackwell 1/4 miles  eas t  on S t . 11 from jct . of I . -35 

and S t .  11, 1 50 f t , east of farm house on s outh s ide o f  the highway . S i te  in 

s outh lane of  d ivided highway. 

Des c r i pt i on of Terr a i n and Veg eta t i  on  : ____ P=a-'-ve=m=e=n=t ....... on ___ l'""e"""v"""eaa.l --'u=p=l=an=d"--'t=e=r=ra=i=n---=i ...... n_ 

s l i  ht cut 

Bori ng P l a n : 

Ho l e  Dep th : 

a .  10 1 

b .  ___ 10_• ___ _ 

c .  10 ' 

Roadway Characteri s t i c s : 

Pavemen t :  Type 

Wi dth 

Cond i ti on 

Shou l ders : Type 

Condi ti on 

Left 
Lane 

b 

AsEhaltic  Concrete 

2 6 ' 

Good 

AsEhalt  Concrete 

Good 

R i gh t  
Lane 

c 

Th i cknes s 

Wi dth 

E 

2 4 "  

R-9 ' L-4 ' 

Base Course  Cha rac teri s t  i cs __ �Na=-t::..;u::.:rc::ac::.l_;s::..;u:;.:b�g"'"r=-ad=-e;:..._ __________ _ 

N 

w 





LOCATION DATA : 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE PATA SUMMARY SHEET 

Site  No , _!i__ Highway No . � County : �-0-sa=g_e ________ Date Ins talled : 8/30/66 

Dis tance from access tube  to Lane £ 1  
Exact  Location : 

18 ' O"  a,  1 '  O" b ,  18 ' O" c 

In Osage County east o f  Ponca City , 1 . 6  miles east o f  US 60 from j ct . US 60 , 
S 11 , and US 1 7 7 ,  Marker on north fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 2 Pavement Type : PCC Shoulder Type : Improved 

175 

Pavement Thickness : _!Q__in .t , �2 �in , Edge Latest  Pavement Condition Rat ing : Good 

Lates t  Tra f fic  Count : --�4_30_0 __ � vpd Heavy Truck Traffic : Yes 

Terrain : Upland Drainage : �Go�o�d;;_.. ___ Year o f  Original Paving :  

Original Des ign and History : 

1952 

24 f t  width ; � to 12 ft rt and lt : 8 in , PCC over 4 in . sand where needed ; 
1 2  f t  to  20 f t  l t ,  and r t : 4 in , gravel with armour coat . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

2 / 2 3 / 6 7  - Access tube "a"  loose in hole , 



SCHOOL OF  C I V I L  ENG I NEER I NG 

OKLAHOMA STATE UN I VERS ITY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I ns ta l l a t i on : Osage u . s .  60 15 ....,...Co_u_n�t�y'-----�R,r' g�h�w�ay��--�N�o�.
-� 

176 

Date : 30 B 66 
day month yea r 

Loca t i on  of s i te :  Eas t  of Ponca C i ty, 1 . 6 miles eas t on U . S .  60 from jct . of 

U . S .  60 , S t . 11  and U . S .  1 7 7 . ' 

Descr i p t i on of Terra i n and Vegeta t i on  : _--..:P:...::a:..:v..:::em::.:;e:a:.:n:.:t:.-=.on::.....:l..:::e:.:.v.:::.;el�u.,.p='la,...n...,.d......._te""'r...,r'...,.a.-in...__ 

Bor i ng P l a n : Left l. R i gh t  
Lane  Lane 

Ho l e  Depth : E 

a .  10 '  

b .  10 ' a b c N s 
c .  10 1 

Roadway Characteri s t i c s : 

Pavement : Type P . C .  Concrete  

Wi d th 24 1 Th i c k nes s 10 1 1  

Condi t i o n  Good 

Shou l ders : Type � Asehaltic Concrete  Wi dth 7 '  

Condi t i o n  Good 

Base  C ou r se  C haracteri s ti cs  _ ___:G::.:r.::a..:..ve::..:l=----------------

w 

i 
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S ITE NO. : � 
COUNTY : Osage 
H IGHWAY : us · 60 

CLASS I F l  CATION 
SUR: UN IFI ED AAS H O  

1 '-0'! 

tll
0
��M SF I A-4 

2'-0"· 

l�rl� SF I A-4 
3'-d'. 

I 
4'-o" CL I A-6 

I-- V///� CL I A-6 
a.. s'-o" 

V'///,1 CL I ·A-6 
6'-o''. 

CL I A-6 

CL A-6 

CL A-6 

CL A-6 
1 0'- o" 

SO I L  LOG 

DATE : 29 November 1967 
PLOTTED  BY : AAP 

} ) 

• L IQU I D  L I M IT 
.& PLASTI C L I M I T 
8 L INEAL SHR I NKAGE 

ATTER BERG LIM ITS 

10 . ·20 30 

) 

MOI STU RE CONTENT, PER CENT 

. } 1 

SPEC I FI C  G RAV IT)' 

SU BGRADE M O I STURE VAR I AT I ONS PRO J ECT  ...... 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOI STURE VARIATIONS PROJECT 

TEST S ITE DATA SUMMARY SHEET 

S i t e  No . � Highway No . � County : __ N_o�w�a�t�a __ Date  Ins talled : 

Dis tance from access  tube to Lane £ :  18 ' O" 

Exact  Locat ion : 

a ,  __ 6_'_' __ b ,  18 1 O"  

8/2 5/66 

c 

In Nowata  County east  o f  Nowa ta , 0 . 3 mile south on S 28 from j c t .  US 60 and S 28 . 
Marker  on wes t fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : __ 2 ___ Pavement Type : _A_C __ _ Shoulder Type : Improved 

185 

Pavement Thickne s s : �2�in .l , _! __ in . Edge La tes t Pavement Condition Rating :  Good 

La t e s t  Traffic  Count : __ 6_0_0 __ vpd Heavy Truck Traffic : __ N_o __ _ 

Terrain : F i l l  Drainage : _G_o_o_d __ Year o f  Original Paving : �-1_9_3_1 __ 

Original Des i gn and History : 

36 years o f  periodic  armour coa t ing , e t c . by OSHD maint enance fo rces over ori ginal 
grave l s urfacing .  

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

1 1 / 2 9 / 66 - Access  tube "a"  short ened 6 in .  
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H IGHWAY : S t . 28 

DEC J AN F EB MAR APR 
y EAR , 66-6 7 

MAY J U N  J U L  

SUBGRADE M OI STU RE VA R I AT I O N S  P ROJ ECT 

} ') 

..... � 
N 

- ) 

,
o
f ---------
t \. / /----__ 

't 
?? 1:-_ � / / 
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Date of Measurerne.nt 

Site & Hol.e Number 
16-A 

Depth from top of tube 
to bot tom o f  probe 

1 ft  6 in . 

2 ft 0· in . 98 . 07 

2 f t  6 in . 

3 ft  O in. 90 . 82 

3 ft 6 in . 

4 ft  O in.  94 . • 83 

4 f t  6 in . 

5 ft  O in . 8.8 .  70 

5 ft 6 in . 

6 ft 0· in . 89 . 69 

6 ft 6 in . 

7 ft O in . 

7 ft  6 in . 

8 f t  O in .  
I 

8 f t  6 in . I 

9 f t  O in . 

9 ft  6 in . 

10 ft  O in . 

) ) ) '1 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

) 

SUBGRADE MO ISTURE VARIATTONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSI'TY TABU
L

ATION 

August 1966 January 1967 
. .  . 

16-B 1.6-C 16-A 16-B 16-C 

129 . 54 13.1 . 67 lZO . n 133 . 64 

1.15 . 70 

96 . 69 94 . 49> 98 . 5 3  9 7  . ,46 

97 . 50 

91 . 10 88 . 26 91 . 26 92 . 89 

91 . 23 

96 .  36 9 3 . 46 98 . 70 99 . 87 

I 
94 . 00 

101 . 00 81 . 04 96 . 87 101 . 41 

I 
97 . 3.2 85 . 55 

9 3' .  32 93 . 00 96 . 31 

98 . 43 9 1 . 62  100 . 79 96 . 43 

I 

1 
! 

I : I 
Note : All density values reported in unit s  o f  lb per cu ft 

) ) ) 

August 1967  

16-A 16-B 

99 . 19 

82 . 86 111 . 41 

77 . 98 9 3 . 78 

84 . 15 88 . 41 

80 . 34 91 .  79 

81 . 3.1 

90 . 19 

95 . 14 

) 

16-C 

108 . 59 

9 2 . 65  

88 . 56 

91 . 56 

83 . 12 

9 2 . 36 

} - ) 

f-J 
\,£) 

) 

... 

-

' 





LOCATION DATA : 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST S ITE DATA SUMMARY SHEET 

Si te  No . ___.!.?._ Highway No . US 69 County : ____ O=tt=a_w�a.__ __ Date Ins talled : 8/1 7/66 

Dis tance from access tube  to Lane £ :  18" a ,  ---------
Exact  Locat ion : 

27 ' O" b , 32 ' O" c 

In Ot tawa County north o f  Miami , 2 . 5  miles north on US 69  from j c t .  o f  US 66 , 
US 69 , and S 10 , adj acent to Sacred Heart Catholic Churc h ,  S i te  on four lane 
undivided highway , marker on eas t fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 4UD Pavement Type : AC Shoulder Type : Improved 

195 

Pavement Thickness : _lQ__in .i , _8�_in . Edge Latest  Pavement Condition Rating : Good 

Late s t  Tra f fic · Count : -�1 2�·�2_0_0� vpd Heavy Truck Traf fic : Yes 

Terrain : Upland Drainage : _F_a_i_r __ Year of  Original Paving : _1_9_5_4 __ 

Original Des ign and His tory : 

Be fore 1954 ; £ t o  9 ft l t  and rt : 6 in , AC over 8 in . Tel ford s tone base . 
In 1954 , 48 ft width ; 9 f t  to  24 f t  l t  and rt : 8 in . AC over 6 in . selec t subbase , 

FIELD OBSERVATIONS BY RESEARCH PE�SONNEL : 

7 / 2 7/ 6 7  - Access  tube "a" shortened 6 in , ; access tube "b " has set t led  6 in . -
tube pulled and hole filled 6 in.  

10/ 3/ 6 7  - Access  t ube  "b" has s e t t led 3 in .  - t\,lbe  pulled and hole filled  3 in , 

... 
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-

r-. 

,-
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SCHOOL OF C I V I L  ENG I NE E R I N G  

OKLAHOMA STATE UN I VERS I TY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I ns ta l l a t i o n : Ottawa u . s . 69 1 7  Date : 1 7  s 66 

1 9 6  

-..-Co_u_n�t-y--------�H,r' g�h-w-ay--------�N�o-.-� day month year 

Loca t i on of s i te : North of  Miami,  2 . 5  miles nor th on U . S .  69  from j c t . of  U . S . 

6 9 ,  66 ,  and  S t . 10, adjacent to Sacred Hear t Catholic  Church . S i te  on 

four-lane  und ivided highway 

Des c r i pt  i on of Terr a i n and Veg e ta t i  on  : __ __.::.;P a=-v�e�m:=e.:.:.n.:.t ....ao:;..:;n=--:1.::.ev�e:.:la-=u�p l:.:a:..:.n:..::dc__:.t e=-'r:..:r;.;a:.:i.:.:.n_ 

Bor i ng P l a n : Left i R i gh t  
Lane  Lane  

Ho l e Depth : N 

a .  10 ' 

10 ' b .  a w w E 

c .  10 ' 

Roadway C haracter i s t i c s : 

Pavement : Type AsEhal t ic Concrete  

W i d th 54 ' Th i c knes s 18 " 

Condi t i o n  Good 

Shou l ders : Type Aseha l t i c  Conc re te W i d th 6 '  

Cond i t i on  Good 

Ba s e  Cours e Cha  rac teri st i c s __ .=C.:.ru=-'s:.:h:..::e:.::d__.::.;ro::..:cc.:.k:...-___________ _ 

,. 

s 
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) ) ) � ) 

S ITE  NO. :  -11 
COUNTY : Ottawa 
H I G H WAY : !!§_g 

CLAS S I F l  CATION 
SUR. &S&?<:t

N IFI ED AAS H O 

1 '-:0" 

2'-0" 

3'-0" 

4'-0" 

GF I A-1 

CL I A-6 

� 5'-o" 
w 

CL A- 7 

G'-o" CL 

7'-d' CL 

s'-o" CL 

9'-0" CL 

1 0'- 0" V //0 ' CL 

SO I L  LOG 

DATE : 4 December )967 
PLOTTED BY AAP 

A-6  

A-6  

A-6 

.A- 6 

A-6  

) ) ) 

e L I QU I D  L I M IT 
A PLAST I C L I M I T 
• L INEAL SHR I N KAGE 

1 

ATIER BERG U M l'TS 

) 

MO I STU RE CO N TENT, PERCENT 

J ) 1 ) 

I 

SPEC I FIC  G RAV ITY 

: SU BGRADE M O I STURE VAR I AT I ONS PRO J ECT 

) 'J . ) 

I-' 
\.0 
-...J 

0 
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7 

6 (/) 
w 
J: 5 (.) 
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4 � 2 
0 

3 I-
� 

2 �  
� 

I a. 

.._..._�__.��_._��..._�_._��--�--�� ....... �-----�_._��--�--�� ...... --o 
J A N  FEB MAR APR MAY 

S I T E  NO : -1.Z.. 
COUNTY : Ott4dB. 
H IGHWAY : U.S 6b 

J U N  J UL AUG SEP OCT N OV DEC JAN 
Y E A R, � 

SUBGR A D E  MO I STURE VAR I AT I ON S  P R OJ E C T  
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'J J J J 

LL 
0 

J 

W 80 
a:: 
i- 70 
<l a:: 
uJ 
Q.. 60 
� 
w 
i- 50 
a:: 
<l 40 

10 

J ) ) 1 ) ) 1 ) 

7 

6 (f) 
w 
I 

5 (.) z 
4 � z 

0 

3 .__ <l !:: 
2 e: 

� a:: 
I a.. 

0 0 
JAN FEB M A R  APR MAY J U N  J UL AUG SEP OCT N OV DEC JAN 

S I T E  NO : 17 
C O U NTY : Ottawa 
H IGHWAY : us 69  

Y EA R, � 

SUBGR A D E  MO I STURE VAR I AT I ON S  P ROJ E C T  
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I-z w u 
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w a.. 
._: z w 
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w 
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14 
S EP OC T NOV DEC J AN F EB MAR APR M AY JUN JUL J U L  AUG 

y EA R , 66-6 7 
S I T E  NO : E.±, 
C O U NTY : Ottawa 
H IGHWAY : US 69 SUB GRADE M OI STU RE  VAR I AT I O N S P ROJ ECT 

J 

7 ' 6" 
8 ' 6" 
5 ' 6" 

4 ' 6" 

9 ' 6" 

3 ' 6" 

) '] 

N 
0 
0 
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I-z w u a: 
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(L 

..... z 
I-z 
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w a: 

. ::, 
I-
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5 ' 6 "  

4 '  
6 ' 6" 

7 ' 6 " 

I- """'-"""-... " '\..  '\ I /I ........__ ------ 10 ' 

I- ""'� "" '\ // I ""' ------- � 9 ' 6 '' 

..,,J- "\.. �___;---- / ____. 8 ' 6 " 

1-- "\.. '\ 

14 

12 J U L AUG S EP OC T NOV 

S I TE NO : 17-B 
C O U NTY : Ottawa 
H IGHWAY :  US 69 

/ 

DEC J AN F EB MAR APR MAY 
y EAR , 66-67 

JUN JUL 

SUBGRADE M OI STURE VAR I AT IO N S  PROJ ECT 

. 1 ' 6" 
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N 
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10 ' 
5 ' 6" 

/ 3 ' 6" 

ui:-

"l � v I ___-,- 2 ' 6" 

.... t "" I ........-1 ' 6" 
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J U L  AUG SEP OC T NOV 

SITE NO : .l1.::i: 
C O U NTY : Ottawa 
HIGHWAY : US 69  

DEC J AN F EB MAR APR 
y EA R , 66-67 

MAY JUN  JUL  

SUBGRADE M OI STURE VA R I AT I O N S  P RO J ECT 
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Date of Measuremen_t 

Site & Hole Numb-er 
1 7-A 

Depth from top of tube 
to bottom of probe 

1 ft 6 in . 122.60 

2 ft O in. 

2 ft 6 in . 106.3_6 

3 ft O in. 

3 ft 6 in. 8_8.20 

4 ft O in . 

4 ft 6 in. 84 . 45 

5 ft O in. 

5 ft 6 in. I 91.35 

6 ft O in. 

6 ft 6 in . 95 . 71 

7 ft O in. 

7 ft 6 in. 96. 7 7  

8 f t  O in.  

8 ft 6 in. 101 . 15 

9 ft O in. 

9 ft 6 in. 104.52 

10 ft O in. 101 . 7 7  

J l l ) 

SCHO.OL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 
I 

January 1967 I 

17-B 17-C 1 7-A 1 7-B 17-C 

90 . 38 136 . 1 7  89 . 57 I 124 . 85 110.26 

113.04 103. 26 118 . 4-6 I 109 . 65 105 . 94 

86 . 50 100.'66 89.83 89 . 91 101 . 14 

89 . 08 85.05 93.09 89 . 91 90 . 33 

93 . 87 96 . 26 9 7 . 37 98. 49 100 . 20 

95 . 46 I 100.93 100.32 101 . 85 101 . 41 
I 

92.85 I 103.14 95 . 20 104.63 101. 68 

96 . 71  101 . 36 108.08 112.94 100 . 28 , 
104.40 I , 103.05 113 .• 48 110.06 101 . 82 

I 104 . 18 101. 7 7  111 . 14 I 110 . 37  102 . 44 

Note : All density val ues reported in units of lb per cu ft 

) J } 

August 1967 

17-A 17-B 

102 . 34 

90.54 

103- . 05 

106.18 

82 . 26 

94.40 

91 . 62 

8 7.33 

94. 58 

8.6 ; 48 

9 7 . 44 

92 . 10 

99 . 99 

91 . 43 

107 . 08 

95 . 24 

105 . 05 

104.23 101 . 81 

17-C 

102 . 27 

98.60 

93 . 20 

82 . 13 

i2 . 08 

92 . 53 

93 . 20 

91 . 39 

94 . 31 

9 3 . 85 

J ') 

N 
0 w 

) 

... 

.. .. 

.. 

• 

• 

,.. 





NOTE : THI S  S ITE HAS BEEN ABANDONED 

SCHOOL OF C I V I L  ENG I N E E R I N G  

OKLAHOMA STATE UN I VERS ITY  

S t i l l water , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT ION 

I ns ta l l a t i o n : Cherokee u . s . 62 18  _C_o_u�n�ty---------....Hi�g�h-w�ay��--�N�o-.--� 

205  

Da te : 20 z 66 
day month year 

Loca t i on of s i te :  South-southwes t of Tahlequah, 1 . 0  miles southwest on 
U . S .  62 from intersect ion of  U . S .  62 and S t . 82 , 0 . 6  miles southwest of 
Sequoyah Cherokee Seminary .  

Descr i pt i on of Terra i n and Vegeta t i on : Pavement on rollini upland terrain 

Bor i ng  P l a n : Left l. R i gh t 
Lane  Lane 

Ho l e  Depth : E 

a .  10 ' 

b .  8 '  6 " a b c N 

c .  7 '  6 " 

Roadway C haracteri s ti c s : 

Pavemen t :  Type P . C .  Concrete 

W i dth 12 ' Th i c knes s 8 "  

Cond i t i on  Good 

Shou l ders : Type Sealed asEhalt W i dth  10 ' 

Condi t i on  Good 

s 

Ba s e  Cour se  C ha racteri  s t i  c s_�s�a�n!.!;!d ________________ _ 

w 





LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

S i te  No , .J:2.__ Highway No , US 69  County : ___ wa�g�o_n_e_r _____ Date Ins talled : 7/21/66 

Dis tance from access tube to Lane £ :  19 ' 6 "  a ,  _6_" ____ b ,  1 9 '  6 "  c 

Exact  Location : 

In Wagoner County north of  Wagone r , 3 . 9 miles north  on US 69  f rom j ct .  US 6 9  and 
S 51 .  100 yds south of  east-wes t power line c ros s ing , Marker on eas t fence row . 

PAVEMENT/DESIGN �: 

No . o f  Lanes : __ 2 ___ Pavement Type : AC / PCC Shoulder Type : Improved 

2 0 7  

Pavement Thickness : _!.Q__in .i , �in . Edge Latest  Pavement Condition Rat ing : V . Good 

Lates t Traffic  Count : 5100 vpd Heavy Truck Traf fic : Yes 

Terrain : Upland Drainage : Good ----- Year o f  Original Paving : · 194 7 

Original Des ign and His tory : 

In 194 7 ,  24  f t  width , £ 6 in .  PCC to 9 in .  PCC a t  1 2  ft l t  and rt ; in 1966 , £ to 
12  ft rt and l t : 3 . 5 in . AC overlay ; also in 1966 , 1 2  f t  to 20  f t  l t  and rt : 8 in . 
b lack base . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

8 / 16 /66  - Protect ive cover o f  hole "b"  regrouted , I 

t 



SCHOOL OF C I V I L  ENG I NE E R I NG 

OKLAHOMA STATE UN I VERS ITY  

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR I AT ION STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

208 

I n s ta l l a t i o n : -=�w�a
2
go�n�e�r=------�u�·�s�.-'-6 9'--------iil�9-� 

Cou n ty H i ghway No . 
Da te : 2 1  7 6 6  

day mon th yea r  

Loca t i on of s i te :  North o f Wagoner ,  3 . 9 miles north, on  U . S .  69  from in ter-

sec t ion of U . S .  6 9  and S t . 51 1 100 yards south of eas t-wes t  power  line 

cros s in . 

Descr i pt i o n  of Terra i n and Vegetat i on :  Pavement on rolling pas ture upland 

terrain ; soil  cons is t s  of very f ine s i l ty mater ial 

Bor i ng  P l a n : Left 'i. R i g h t  
Lane  Lane  

Ho l e Depth : N 

a .  10 '  

b .  10 '  a b c w E 

c .  10 ' 

Roadway Characteri s t i c s : 

Pavement : Type Asphalt  Concre te overlaying P . C .  Concre te 

W i d th 24 ' T h i c k nes s 3 "-AC - 7 "-PC --------'------------- ---=-_..;,.;�-------....... 
Cond i t i on ___ V�e�r�y-M,go_o_d _____ _ 

Shou l ders : Type ______ s_e_a_l_e_d _a_s_..p_h_a_l t ___ Wi dth  ----'8'-'-------

Cond i t  i o n. ____ V�e�r�y__gg�o�od�------------------------� 

Base  Cou rse  Characteri s t i c s�--S�a�n�d=-----------------------� 

g 



� l ') J 

' S I T E  NO. :  --19. 
COU NTY : HH?Oner 
H I G H WAY : us 69 

. J 

S U R  
C LA S S  I F l  CATION 

___ U N I FI ED A AS H O  
™ 

1 '- 0" 

2'-0" CL A-4 

3'-o" SF A-4 

4'-o" CL A-6 

a.. s'-o" CL A-6 

6'-0" CL A-4 

1-d' ML A-6 

s'-o" ML A-6 

':J-o" ML A-6  

J Q'- 0" 1 1 1  I I P  ML A-6 

- SO I L LOG 

DATE : 5 December 196 7 
l?LOTIE D  BY : __ AAP __ _ 

0 

} ) 

e L I QU I D  L I  M IT 
A PLASTI C L I M I T 
• L I N E A L  SHR I N KAGE 

ATTE R BE RG LI M I TS 

10 20 30 40 
M O I STU R E  C O N TE N T, P E R C EN T  

l 

SPEC I FI C  G RAV I TY  

SU BGRADE M O I ST U RE VAR I AT I O N S  PRO J EC T  

" l 

N 
0 
ID 

1 

w 
0 
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5 (.) z 
4 � z 
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2 -
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I Cl. 

��--��--�--��---'----'------'----L.----.J.---.....L.----.J.----L. ....... --....__..J Q 
JAN  FEB MAR APR MAY J U N  JUL A UG SEP OCT N OV D EC J A N  

SI T E  NO : __LJ_ 
CO U NTY : WB;JoliER 
H IGHWAY : LJ.5 69 

Y E A R, �  

SUBGR A D E  M O I STURE VAR I AT I ON S  P RO J E C T 
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I O 
J A N  FEB M A R  APR MAY J U N  JUL A UG SEP OCT N OV D EC JAN  

S I T E  NO : ----12 
CO U NTY : wai:oner 
H IGHWAY : fil...M 

Y E A R, --1.2.§L 

S U BGR A D E  M O I STURE VAR I AT I ONS P ROJ E C T  
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J U L  AUG S EP 

S I T E  NO : 19-A 
C O U NTY :  Wagoner 

H I GHWAY : US 69 

' ) 

-------

-

OC T  NOV 

J }· i 

/ 

_,..-

DEC J AN F EB MAR 
Y EA R ,  66-67 

"} 

APR MAY 

) 1 

, 4 ' 6" 
:;;> <: 3 ' 6" 

,5 ' 6" 

, " 

J U N  J U L  

S U BGRADE M OI STU RE VA R I AT I O N S P RO J ECT 
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N 

N 

-� 

9'6" 
7'6" 
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6 1 6" 
8' Ei" 
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J UL AUG S EP 

S ITE  NO : 19-B 
C O U NTY : Wagoner 
H IGHWAY :  US 69 

) ) ) ) ' .} l ) 

OC T NOV DEC J AN F EB MAR APR MAY JUN  JUL 
Y EA R , 66-67 

SUB GRADE M O I STURE VAR I AT I O N S  P ROJ ECT 

3 ' 6 " 

2 ' 6" 

4 ' 6 " 
1 ' 6" 
9 ' 6" 
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J U L  AUG SEP OC T NOV 

S I T  E NO : --1..9.:.C. 
C O U NTY : Wago� 
H I GHWAY : us 69 

) ) 

DEC J AN FEB 
Y EAR ,  66-67 

'} , ) 

MAR APR MAY 

1 } 

J U N  JUL 

SUBGRADE MOI STU RE VA R I AT I O N S  P RO J ECT 
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2 ' 6" 

1 ' 6 " 
9 ' 6 " 
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4 ' 6 " 6 1 6 1 1  
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} ) <>} } ) ) 

Date of Measurement 

S.i te & Ho.l.e Numhe.r 
1.9-A . 

Depth from t.op of tube 
to bot to.m o f  probe 

l ft 6 in . 1 39 . 44 
2 ft O in . 

2 f.t  6, in . 104 . 70 

3 f t  O i.n .  

3 f t  6 in . 102 . 31 
4 ft O in . 

4 ft  6 in . 10.3 . ! H 

. 5 ft O in . 

5 ft 6 in . 122 . 4-6 
6 f t  O in . 

6 ft 6 in . 120 . 81 
7 ft O in . 

7 f t  6 in . l. 19 . 54 
8 f t  O in . 

8 ft 6 in . 119 . 73  

9 ft  O in . 

9 ft 6 in . ll7  . 42 

10 ft O in: . 118 . 84 

J ) '> ) } . ' 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULAT.ION 

August 1966 January 1967 

19-B 19-C 19-A 19-B 19-C 

. ' 
116 . 54 130 . 15 147 . 74 ' 137 . 66 135 . 49 

111 . 1 )  104 �95  1.05 . 78  114 . 76 105 . 74 

�ll . 74 116 . 77 1.03 . 09 lU. 03 120 . 25 

125 •. 66 123 . 83 106 . 09 123.51 121 . 45 

125 . 8.1 123 . 52 122 . 41 122 � 58 12l . 21 

123 . 90 127 . 19 123 .  75 127 . 20 125 . 44 

123 . 75 124 . 40 123 . 37  128 . 68 126 . 44 

125 . 89 ; 121 . 49 126 � 01 126 . 06 124 . 78 

i 125 . 18, 1 
I 1.23 . 05 123 . 51 125 . 34 1.22 . 07 

I 125 . 41 122 . 07 1.24 . 81 I 121 . 14 
; 

Note : All densi.ty . values re.ported lln uni.t s o f  lb per c-u ft  

) ) } 

August 1967  

19-A 19-B 

121 . 76 118 . 83 

116 . 78 106 . 58 

100 . 98 102 . 11 

98 . 15 114 . 57 

102 .55  115 . 41 

114 . 65 117 . 34 

--
115 . 75 116 . 53 

117 . 36 117 . 56  

115 . 6 7  116 . 30 

116 . 99 116 . 91 

) 

19-C. 

101 . 73 

8 7 . 87  

100 . 76 

99 . 11 

102 . 32 

104 . 81 

104 . 19 

102 . 37 

99 . 57 

} ' ) 

N ...... 
V1 

.. 

... 
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LOCATION DATA : 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . ...1Q__ Highway No . � County : ___ T_ul_s�a ____ Date Ins talled : 8/3/66' 

Dis tance from access tube  to Lane £ :  __ 2 __ 2_' �6-" __ a ,  

Exact  Location : 

--6 '_' ___ b , 16 ' 6" c 

21 7 

In Tulsa  County northwest  o f  Broken Arrow , 0 . 5 mile northwest  o f  S 51  (Broken 
Arrow Expres sway ) from Lynn Lane overpass  and exit . S i te  in nor th lane of  divided 
highway , north o f  unusual ·church . Marker on north  fence row . 

PAVEMENT/DESIGN DATA : 

No , o f  Lanes : 4D Pavement Type : 

Pavement Thickness : .Jl.._in .i , _s __ in , Edge 

AC Shoulder Type : Improved 

Late1t  Pavement Condition Rating : y,Good to 
Excellent 

Lates t Traf fic Count : 1 2 1 800 vpd Heavy Truck Traf fic : Yes 
Terrain : _.;;.U.,__p.::.l.::.an;;.;;.d.:;;...._ Drainage : 

Original Des ign and History : 

Good Year of Original Paving : 1964 

24 f t  width , £ t o  1 2  f t  l t  and rt : 4 . 5  in .  AC surface/ 7 in . hot mix blackbase/6  in . 
l ime s tab il i za t ion ; ins ide 1 2  ft t o  16  ft  and outs ide 1 2  f t  to  22 ft : double 
bi tuminous s urface ove r 13 in . select  s ubbas e ,  

FIELD OBSERVATIONS !!, RESEARCH PERSONNEL : 

-

-

........ 

-

-

-



SCHOOL O F  C I V I L  ENG I NE ER I NG 

OKLAHOMA STATE UN I VERS ITY  

S t i l l wa ter , O k l a homa 

SU BGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I N STALLAT I ON I N FORMAT I ON 

218 

I n s ta l l a t i on : Tulsa  S t . 5 1  20 Da te : 3 B 66 -.,.-Co_u_n�t-y--------�H�i
-g�hw_a_y--------�N�o-.-.� day month year 

Loca t i on of s i te :  Nor thwes t o f Broken Arrow, 0 . 5  mil es nor thwes t  on S t . 51  

(Broken Arrow Expressway) from Lynn Lane overpass  and exi t ,  s i te in north  

lane o f  d ivided highway, nor th of unusual  church .  

Descr i pt i on  of Terra i n and Vegeta t i on : Pavement on ro ll ing upland t errain 

Bori ng P l a n : 

Ho l e Depth : 

a .  10 1 

b .  10 ' 

c .  10 ' 

Roadway Characteri s t i c s : 

a 

Left 
Lane  

b 

R i g h t  
Lane  

c 

Pavement :  Type _____ A_s_ph_a_l_t_i_c_C_on_c_r_e_t_e� 

E 

w 

s 

W i d th 2 5 ' Th i c kne s s  12 1 1  ------------------� _....;.::;�----------
Condi t i o n  Good t o  Exc e l l ent -----------------� 

Shou l ders : Type Asphaltic  Concret e W i d t h  __ ;;.;.R-_4.:...'--=L;..-.;:;l.;:;l_' ____ _ 

Condi t i on. ____ G�o�o�d;;.....:t�o�Ex�c�e�l�l�e�n�t -----------------------

Ba s e  Cour s e  Cha  racteri  s t  i c s  ___ ,:;::S.:::.e l;:;.;e:::.:c::..:t:....;;:G�r::a:.av�e::.:l�-------------------

--

N 

,,_. 

-

-



} ) ) ) ) 

S I TE NO. : -2D. 
COUNTY : Tulsa 
H I GH WAY :  State 51 

} } 

CLA S S  I F l  CATION 
SUR __,, ... x ... x-,-o-, UN"IFI ED AAS H O  

1 '-0" 

2'-0" 

3'-o" 

4'-0" 

5'-o" 

6'-o" 

7'-d' 

s'-o" 

9'-0" 

1 0'- o" r < < 0 

SO I L  LOG 

SF 

CL 

CL 

CL 

CL 

CL 

CL 

CL 

DA TE : 7 December 196 7 
P LOTTE D  BY : AAP 

A-4 

A-6 

A-6 

A-4 

A-4 

A-6 

A-6 · 

J.-6 

) ) ) - ) .1 

• L IQU I D  -L I M IT 
A PLASTI C L I M I T  
• LINEAL SHR I NKAGE 

ATTER BERG LI M l1S 

10 20 30 40 
MOI STU RE C O N TENT, PERCENT 

) ) ,I ) 

SPEC I FI C  G RAVITY 

SU BGRAOE M O I STURE VAR I AT I O NS PRO J EC T 

) } 

N 
I-' 
\0 

J 

.I 
l-
a. 
w 
0 



J ) .) ') 

<{ 

) ) ) ) ') ) ) 

./ 

LJ 

) ) ) ) 

7 

6 (/) 
w 
:r 5 u  z 

4 � z 
0 

3 !;i t: 
2 �  b3 
I a.. 

.__...._�__._��.,_�__._��.,_�__._��...._�__._��..__�_._��.__�_._��..,__� o 
J A N  FEB MAR APR MAY 

S I T E  NO : ....if:..Q_ 
C O UNTY : �  
H IGHWAY : SJ./5/ 

J U N  JUL A UG S EP OCT NOV 
Y E A R, �  

DEC JAN 

S U BGR A D E  M O I STURE VAR I AT I ON S  P ROJ E C T  

) ) ) 

N 
N 
0 

'l 

a:: 

0 



J ) ) 'l 

I.J.. 
0 

W 80 
0:: 

<t c:: 
uJ 
a.. 
� 
w 
I-

0:: 
<t 

SO 

) ) ) ) ., ) ) i ) ) ) 

7 

6 (/) 
w 
I 5 u  
z 

4 � z 
0 

3 I-
� 

2 � 
� 
0:: 

I a.. 

.__......_��...._�__._��....._��'--�--'--,:-''--���..._�_,_��....._��.__�__.��---- o 
J A N  FEB M A R  APR MAY 

SI T E  N O : --1Q 
CO U NTY : ....Illl.s.a 
H IGHWAY : .sH......'.il 

J U N  JUL AUG SEP OCT N OV DEC  JA N  
Y E A  R ,  .....l.9..6.L. 

SU BGR A D E  M O I STURE VAR I AT I O N S  P RO J E C T 

) ) .) 

N 
N 
I-' 

I 



J ) } 

� z w u a:: 
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._: z w � z 
0 u 
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12 J U L  AU G S EP OC T NOV DEC J AN FEB MAR APR M AY  J U N  JUL 

SITE NO : 20-A 
Y EA R , �  

I 

C O U NTY : �  
HIGHWAY : --5.L..,2]_ SUB GRADE M OI STURE VA RIAT I O NS P RO J ECT 

) 

3 ' 6 " 

I 2 ' 6 " 

I J 4 ' 6" 

1-- 5 ' 6" 

""'- 6 ' 6" 

7 ' 6 " 

__,., 9 ' 6" 

10 ' 

8 ' 6" 

' ) 

N 
N 
N 

t � -

� ,a[ �V/ I 
v v / I 

E -------------.; \ � � 

� I ,.....-
I � "' \ -----

_ 16 

� 

---
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z 
w 
u 
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...: 
z 
w .... 
z 
0 
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w 
oc 

. ::, .... 
(/) 

0 
:E 

) 

12 

) ) ) ) 

J UL AU G S EP OC T NOV 

S I TE NO : 20-B 
C O U NTY : Tulsa 
H IGHWAY : St 51 

) ) ) 1 

DEC J AN F EB MAR APR 
Y EA R , �  

) 

MAY 

] - ) 

JUN  JU L  

SUB GRADE M OI STURE VAR I AT I O N S  P RO J ECT 

5 ' 6" 

6 1 6 1 1  

7 ' 6" 

4 ' 6" 
8 ' 6" 
3 ' 6 " 

10 ' 
9 ' 6" 

2 ' 6" 

. ) 

N 
N 
(.,.) 

l ) 



) ) ) ) ) ) J ) 

24 

... � z 

2o
f 

Q. 

z 

! ,.t � 
7 ' 6" 

0: 
- ::, 

� 

� -

AU G S E? OC T  NOV 

S I TE NO : ....io-.c 

C O U NTY : Tulsa 
H I GH WAY :  St 51 

) J '' ) ) 1 ) ) 

4 ' 6 " 

_,,,-- 5 ' 6" 

�

3 ' 6" 

6 1 6" 

/".,_ 

�
9 ' 6'' 
8 1 6" 

----
10 1 

2 ' 6" 

DEC J AN F EB MAR APR MAY J U N  JUL 
Y EA R ,  ....6.6:EiL 

SUB GRADE MOISTURE VA R I AT I O N S  P RO J ECT 

) _) 

N 
N � 

') 

w 
u 
a:: 

u.J 

22 

f 
..: E 



J ) ) ) ) ) 

Date of Measuremen,t 

Site  & Hole Number 
20-A 

Depth f rom top of tube 
to bo·t tom o f  probe 

1 ft 6 in . 

2 ft O in. 

2 f t  6 in . 99.1.6 

3 ft O in. 

3 ft 6 in . 98.81 

4 ft O i.n .  

4 f t  f> i n  .• 103 . 35 

5 ft  O in . 

5 f t  6 in . 104 . 90 

6 ft O in. 

6 ft 6 in. 105.45 

7 ft O in . 

7 ft 6 in. 106 . 96 

8 ft  O : Ln. 

8 ft  6 in . 113. 66 

9 ft O in . 

9 ft 6 in . 1.12 . 43 

10 ft  O in. 111 . 19 

) ) ) ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

20-B 2.0-C 20-A 20-B 20-C 

' 
157 . 75 133 . 06 

150 . 6,6 

1.01 . 27 1.01 . 28 104 . 00 103 . 38 

102.78 

105 . 93 99.51 107.94 102 . 06 

102.55 

103 •. 47  95.61 106 . 36 98 . 20 

105 . 40 

95 . 95 100. 72 98.69 102.37 

108 . 72 

99 . 72 l 101.81 101 . 46 104 . 27 

I 110 . 16 

100 . 41 

I 
,.7 . 87 103 . 74 107 . 69 

114 . 34 

105.43 . 106 . 85 108.19 108.64 

1 123 . 20 

110.92 1 113. 10 111.62 113. 89 

I ll5 . 2B 111. 52 120 . 78 I 115.10 114 . 11 
; 

Not e :  All density values reported in units o f  lb per cu ft  

J ) J 

August 196 7 

20-A 20-B 

103 . 75 145 . 26 

96 . 63 97 . 87 

96 . 39 101 . 84 

101 . 25 100 . 28 

103 . 33 92 . 6 2  

105 . 18 94 . 69 

110 . 80 9 7 . 44 

1.16 . 71 102 . 07 

115 . 15 105 . 95 

116 . 01 109 . 08 

) 

20-C 

109 . 48 

96.54 

95 . 17 

93 . 47 

9 7 . 00 

98 . 7 7  

104 . 68 

103 . 55 

108.60 

109 .95 

J ) 

N 
N 
\JI 

l 

' "' 

... 

t 

t 

• 





. LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE . DATA SUMMARY SHEET 

S i te  No . � Highway No . US 81 County : Date Ins talled : -------Garf ield 

Dis tance from acces s tube  to Lane £ :  11 1 O" 

Exact  Location : 

a ,  l I O" b ,  20  1 O" 

9/7 /66 

c 

In Garfield County on the nor thwest  edge o f  Enid , 1 00 yds north  o f  Atwood ' s  Farm 
and Horne s to re on US 81 . Marker on wes t fence row . 

PAVEMENT/DESIGN �: 

No . o f  Lanes : ___ 4_D _____ Pavernent Type : _P_C_c ___ Shoulder Type : Improved 

2 2 7  

Pavement Thickness : �8�in ,l , _l ___ in , Edge Latest  Pavement Condition Rat ing : Good 

Lates·t Traffic  Count :  2500 vpd Heavy Truck Traffic : Yes 

Terrain : Up_ land Drainage : ___ Fa_i_r __ Year o f  Original Paving : 1 959  

Ori ginal Des ign and His tory : 

24 ft width ; £ to 1 2  ft rt and l t :  8 in . PCC ove r  8 in . sand cushion ; ins ide 12  f t  
t o  15 f t  and outs ide 1 2  f t  to  2 2  ft : 1 in .  sealed shoulders over  8 in , SABC . 

FI ELD OBSERVATIONS BY RESEARCH PERSONNEL : 

9 I 7 I 66 - Ac cess  t ube  "b"  i s  only 9 f t  6 in .  long . 

-

•• 

r-

r 
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SCHOOL OF  C I V I L  ENG I N E E R I N G  

OKLAHOMA STATE UN I VERS ITY  

S t i l l wa ter , O k l ahoma 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I N STALLAT I ON I N FORMAT ION 

I n s ta l l a t i on : Garf ield u . s . 81  21  Da te : 7 9 66  

228 

.....,...Co_u_n�ty
--------�Hni-g�hw_a_y

--------�No�.--� day month year 

Loca t i on of s i te :  On the Northwest edge of Enid , 100 yards  north of Atwood ' s  

Farm and Home Supply Store on U . S .  81  

Des c r i  pt i on of Terr a i n a nd Vegetat i on = --�P.!:!av.!.:e:!m!!::e;:.:;n:.::t_o:::.:n:!....::u:.t:p�l�an�d::.....:::tc:::e.::..rr:a..:a""'ie..t:n,__ ___ _ 

Bor i ng P l a n : Left t R i g h t  
Lane  Lane 

N 
Ho l e  Depth : 

a .  10 ' 

b .  10 ' a b c w E 

c .  10 ' 

s 
Roadway Character i s t i c s :  

Pavemen t :  Type P . C .  Concrete  

W i dth 2 4 ' Th i c k nes s 8"  

Cond i t i on  Good 

Shou l ders : Type Sealed Asphalt W i dth 10 ' 

Condi t i on  Good 

Base  Cou rse  C ha  racter i  s t  i cs __ .:..:N=-a t::.:u:.:r:.::::a:::1_::.:sa:.:n:.:<l:.._ ___________ _ 



J ) ") J ) 

SITE NO. : _.n 
COUNTY : Garfield 
HIGHWAY :  _ .!l.LJ!.!.  

) J 

C LA S S  I F l  CATION 
UN IFIED AAS H O  S U  R .--c-,,f--'-'i' .... "'·'·-,<i 

{�!���\;11 
1 '- 0" 

2co"I SP A- 3 

3'-d' CL A-6 

4'-o" CL I A-6 

CL �'-rt 1// /1 . CL I A-6 

I A-6 CL 

CL A-6 

CL A-6 

CL A-6 

CL A-6 

SO I L  LOG 

DATE : 7 December 196 7 
P LOTTE D  B Y :  AAP 

) ) J 

e LIQU I D  L I  MIT 
.A. PLASTIC LIMIT 
8 LIN E AL SHRIN K AGE 

_) ·i ) ) 

ATTE R BE RG LI M ITS SPEC I FI C  G RAV ITY 

10 40 . 2.7 2.8 
M O I STU RE 

SU BGRADE M O I ST U R �  VAR I AT I ONS PRQJ.EC1' 

l ) 

N N � 

I 
I-

w 
0 
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J J l J ) 1 ] 
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6 CJ) 
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:r: 5 u  z 

4 � z 
0 

3 �  
� 
a.. 2 -
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1..........1-�.....1..��..J.-�.....1..��.l.-�-1..��.l.-�-1..��.,__�-'-��.1:;;;.;;;-----...��..1-�o 
J A N  FEB M A R  APR MAY 

S I T E  N O : -2..i 
C O U NTY : GBRC:s-U 
H IGHWAY : U.S 8( 

J U N  JUL AUG SEP OCT N OV DEC JAN 
Y E A R, �  

SUBGR A D E  M O I STURE VAR I AT I ONS P ROJ E C T  

1 } 

N 
w 
0 

1 

0 
n 



) ) ) J 

120 

110 

100 

LL 
0 

90 

w so 
a:: 
I- 70 c:x: 

Cl.. 60 
� 

I- 50 a:: 
C:X: 40 

30 

20 

10 

0 

) J l J J 'j ) 

_/ 

.l 

7 

6 Cf) 

w 
:r:: 5 u  z 

4 -z 
3 I-

� 

2 �  u w a:: 
I Cl.. 

'---'-�--L-��.J.-�--1..��-'--�--'-��-'--�--'-��'--�----��'--�-'-��--� o 
JA N  FEB MAR APR MAY J U N  J UL AUG S EP OCT N OV DEC JAN 

S ITE N0 : --1.1 
Y E A R ,  ....l.9.fil.._ 

COUNTY : Cax:fje] d 

H IGHWAY : ......l.1.S_fil__ S U BGR A D E  M O I STURE VAR I AT I ONS  P ROJ E C T 
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2 ' 6" 
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J UL AU G  S EP OC T NOV 

S I TE NO : 21-A 
C O U NTY : Garfield 
H I GHWAY : US 81 

� .............. 

DEC J AN F EB 
Y EA R ,  66-67 

MAR APR MAY JUN JUL 

SUB GRADE MOISTURE VAR I AT I O N S  P R O J ECT 

1 ' 6" 

_ 5 ' 6" 

7 ' 6" 

.- 9 ' 6" 
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J U L  AUG S EP 

S I TE  NO : --1ld 
C O U NTY : Garfield 
H IGHWAY : us 81 

) ) J ) ) ) 

OCT NOV DEC JAN F EB MAR APR MAY J U N  J U L  
y EA R , 

66-67 

SUBGRADE M OI STU RE VA R I AT I O N S  P RO J ECT 

) 

3 ' 0" 
4 ' 0" 
5 ' 0" 
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B ' O" 
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J UL AU G S EP OC T NOV 

S I TE NO : 21-c 
C O U NTY : Garfield 
H I GHWAY :  US 81 

) ) ) ) 

DEC JAN F EB MAR APR MAY 
y E A R ,  66- 67  

) 

J UN JUL 

SUB GRADE MOI STURE VAR I AT I O NS P RO J ECT 

2 ' 6" 

3 ' 6" 
4 ' 6" 
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Date of Measurement 

Site & Hole Number 
21-A 

Depth from top of tube 
to bot tom of probe 

1 ft 6 in. 106.27 
2 ft O i.n .  

2 ft  6 in . 95.66 

3 ft O in . 

3 ft 6 in. 94.99 
4 ft O in .  

4 ft  6 in. 94.94 

5 ft O in. 

5 ft 6 in. 94. 02 
6 ft  O in.  

6 ft 6 in . 106 . 54 

7 ft O in. 

7 ft 6 in. 104 . 93  

8 ft O in . 

8 ft 6 in . 106 . 06 

9 ft O in. 

9 ft 6 in . 102 . 90 

10 ft O in. 101. 73 

) J J 

SCHOOL OF C IVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

1 

SUBGRADE MO ISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

Augus t 1966 l January 1967 

I 

21-B 21-C l 21-A 21-B 21-C 

I 
95. 79  115. 01 108. 78 

129 . 37 128 . 16 

87 . 83 102. 69 99.32 

92. 89 99.42 

92 . 92 101 . 18 102. 95 

94. 8S 99. 98 

89. 24 100. 03 100. 30 

93.69 98. 95 

94 . 49 100 . 24 103. 36 

92 . 76 99 . 41 

I 97 . 52 112 . 06 106 . 86 

102 .57  I 107.21 

I 
95. 30 112. 01 104 . 83 

100 . 59 107.46 

96 . 08 111.14 106 . 24 

101 .  26 j 108 . 14 

93. 91  109. 74 104 . 04 

I 103. 03 93. 71 108 . 93 110. 32 1)3.80 

Note : All density values reported in units of lb per cu ft 

) 

August 196 7 

21-A 21-B 

94 . 29 

106 . 67 

92 . 95 

90. 52 

93 . 56 

90.69 

93 . 14 

88 . 83 

93 . 32 

89 . 43 

103 . 00 

9 7 . 43 

101 . 39 

96 . 90 

102 . 48 

98. 16 

101 . 23 

98. 98 99 . 42 

21-C 

94.19 

87.05 

9 1 .  3 7  

89.12 

88. 42 

88 . 62 

86 . 63 

87 . 4 7  

86 . 18 

86 . 24 
N 
w 
\J1 

• 





LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERSITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

237 

S i t e  No . � Highway No . US 81 County : Kingfisher Date Ins talled : 9/8/66 

Dis tance from access tub e  to Lane £ :  _2_0_'_6_" __ a I __ 6 '_' __ b ,  2 0 '  6" c 

Exact  Location : 

In Kingfisher County south o f  Hennessey , 3 . 9 miles south on US 81  from j c t .  US 8 1  
and S 51 . Marker on wes t fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 2 Pavement Type : AC Shoulder Type : Improved 

Pavement Thickness : �6 �in ,{ , __ l ___ in , Edge La teat  Pavement Condition Rat ing : Fair 

Lates t Tra f fic Count : __ 4_8_0_o __ vpd Heavy Truck Traffic : Yes 

Terrain : Up land/ Drainage : __ G_o_o_d __ Year o f  Original Paving : __ 1_9 2_4 __ _ 
Cut 

Original Des ign and His tory : 

Before 195 7 , 24 f t  width ; £ t o  1 2  f t  l t  and r t : 4 . 5  in . AC/10  in . s tabilized  bas e / 9  in .  
select  s ubbase . In 195 7 ,  1 2  f t  t o  21  f t  l t  and rt : 1 in . seal coa t / 4  in . s tabil ized 
bas e / 1 3 . 5 in ,  select subbas e .  

FIELD OBSERVATIONS B Y  RESEARCH PERSONNEL : 

.. 



SCHOOL OF C I V I L  ENG I N E ER I NG  

OKLAHOMA STATE U N I VERS ITY  

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

238 

I n s ta 1 1  a t  i on : ....,...K.....;i;.;;.n�g.;;.f�is.....;h.....;e""'r __ ..,..,......;;.u,,_. s""''......;;8_1 ___ -;2r:-2 __ _ 
Cou nty Highway No . 

. Date : 8 9 66  
day mo n th year 

Loca t i o n  of s i te :  South o f  Hennessey, 3 . 9  miles s outh on U . S .  81 from jct , 

U . S .  81 and S t . 5 1  

Descr i pt i on  of Terra i n and Vegeta t i on : __ �P�av.:..:e�m�e�n�t.....;o�n"-"r�o�ll�i�n�go.....,:.up�l�a�n�d-"-'te=r�r=a=i=n-

in sl i  ht cut . 

Bor i ng P l a n : 

Hol e Depth : 

a .  10 ' 

Left 
Lane 

R i g h t  
Lane 

N 

b .  ___ 10_• ___ _ b c 

c .  10 ' 

s 

Roadway C haracter i s t i c s : 

Pavemen t :  

Shou l ders : 

Type Asphalt Concrete 

W i d th 24 ' Th i c k nes s 8 "  �----------� ......;;;__ _____ � 

Condi t i on Fair 

Type Sealed Asphalt ·-----�--.......... ---� 
Condi t i o n  Poor 

W i d th 9 ' 

Ba s e  Course  Cha  rac ter i  s t  i c s  __ ..::.S.::.:ta::.:h::.:i:.::lc.::.i.::.;z e::.:d:.....i:g.::.r.:::.av.:..:e::..::l=------------

E w 
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S ITE NO. :  __.·2 ... 2 __ 
COUNTY : Kingfisher 
H IGHWAY : ..J!U! 

CLAS S I  F l  CATION. 

SUR ve O 11UNIFI ED AAS H O  

1 '-0" 

2'-0" 

3'-d' 

4'-0" 

GW A-1 

SP 1 · A- 3  

S P  I A'-- 3 

CL A-6 ' 

a.. 5'-o" 
w SP A- 3 

6'-0" 

7'-d' 

a'-o" 

9'-0" 

1 01-0° l< < < <I 

SOIL LOG 

SP I A- 3 

SF I A-4 

SF I A-4 

CL I A-6 

DA TE : 8 December 196 7 
PLOTTED  BY : AAP 

l 

• L I QU I D  L I M IT 
A PLASTI C L I MIT 
• L INEAL SHR I N KAGE 

. l } } 

" 

ATTER BE RG LIM ITS SPEC I FI C  G RAV ITY 

------w 
MO I STU RE 

SU BGRADE MO I STURE VAR I ATI ONS _ PRO J ECT 
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S I T E  NO : _2.2.. 
COUNTY : kij!hJ,EB 
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H IGHWAY : llS...Jil 

' ) 

APR MAY 

) ' ) } i 

7 

6 CJ) 

w 
::r: 5 (.) z 

4 � z 
0 

3 � 
t: 
a.. 2 -
� a: 

I a.. 

I . 0 
JUN JUL AUG SEP OCT NOV DEC JAN  

Y EA R, -1..2.6.L. 

SUBGRADE  MOI STURE VAR I AT I ONS P ROJ E C T  
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S I T E  NO : � 
C O U NTY : Kingfisher 

H I GHWAY : US 81 

Y EA R , --6.6::.il. 

SUB GRADE M OI STU RE VA R I AT I O N S  P R O J ECT 
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J UL AUG S EP OC T NOV 

SITE NO : 22-B 
C O U NT Y : Kingfisher 
H IGH WAY : _US 81 

DEC J AN F EB MAR APR MAY 
Y EAR , ...Mi:::fil. 

JUN JUL 

SUB GRADE M OI STU RE VAR I AT I O N S  PROJ ECT 
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J U L  AUG S EP OCT NOV 

S ITE NO : � 
CO UNTY : Kingfisher 

H IGHWAY : � 

} ' ) ) ·1 

DEC J AN FEB MAR APR MAY 
Y EAR , �  

) l 
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JUN JUL 

SUBGRAOE M OI STURE VAR I AT ION S P ROJ ECT 
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) - ) ) .. · .. ) . ) 

Date of Measurement 

Site & Hol.e Number 

� r } 

22-A 

Depth from top of tube 
to bot tom of p.robe 

1 ft  6 in . 109 . 70 

2 ft O in . 

2 ft  6 in- 103 . 75 

3 ft O in. 

3 ft  6 in . 96 . 73 

4 ft  O in.  

4 f t  6 in . 9 9 . 79 

5 ft  O in . 

5 f t  6 in. 95 . 44 

6 ft  O in . 

6 ft  6 in . 96 . 62 

7 ft O in . 

7 ft  6 in . 9 7 .  72 

8 ft O in . 

8 f t  6 in . 96 . 32 

9 ft O in . 

9 ft 6 in . 102 . 29 

10 ft O in . 101 . 18 

) ) ) ' ' ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

J 

SUBGRADE MOISTURE VARIATIONS RESEARCB PROJECT 

SUBGRADE son DRY DENSITY TABULATION 

August 1966 January 196 7 

22-B 22-C 22-A 22-B 22-C 

123. 40 1.09 . 59 107 . 58 I 125 . 30 121. . 50 

99 . 79 8 7 . 03  1.06 . 40 102 . 66 90 . 73 

89 . 32 1.01. 81 9 9 . 62 98 . 54 1.05 .  99  

104 . 06 99 . 52 1.03 . 00 109 . 84 102 . 82 

102 . 22 96 . 92 98 . 65 107 . 09 100 . 53 

99 . 36 100 . 58  101 . 60 101 . 77  103 . 65 

100 . 50 99 . 84 1.00 . 65 106 . 13 103 . 59  

104 . 10 103 . 12 102 . 11. 107 . 28 104 . 93 

109 . 13 1 105 . 81 106 . 61 112 . 21 107 . 33 

110 . 62 105 . 67 104 . 37 ll3 . 89 108 . 49 
I 

Note : All density values reported in units o f  lb per cu ft 

� )  ) ) 

August 1967 

22-A 22-B 

85 . 53 118 . 90 

8.6 . 65 90 .  72 

81 . 47  97 . 34 

85 . 52 102 . 49 

81 . 33 99 . 52 

81 . 91 98 . 02 

82 . 32 101 . 21 

8 3 . 87 101 . 06  

88 . 22 104 . 51 

86 . 36 106 . 61 

} 

22-C 

103 .  37 

90 . 9 7 

101 . 33 

98 . 88 

9 7 . 90 

100 . 15 

100 . 3B 

102 . 54 

104 . 59 

105 . 64 
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LOCATION DATA : 

SCHOOL OF CIVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST S ITE DATA SUMMARY SHEET 

S i t e  No . ---32.__ Highway No . US  169County : __ R_o_ge_. r_s ___ Date  Ins talled : 7 / 2 6 / 68  

i f b L ;, 1 7 ' 6 " D s t ance rom acces s tu  e to ane t :  a ,  

Exa c t  Locat ion : 

__ 6_" ___ b ,  1 7 ' 6 " c 

2 4 7  

I n  Rogers County ,  north  o f  Talala , 1 . 6  miles north  o f  Talala c i ty limi t o n  US  1 69 . 
App roximately  100 yds north  o f  beginning o f  PCC pavement with improved shoulders . 

PAVEMENT/DESIGN DATA : 

No . of  Lanes : 2 Pavement Type : PCC Shoulder Type : Improved 

Pavement Thickness : �8�in .t , __ ! __ in . Edge La tes t Pavement Condi tion Rat ing : Good 

Lates t Tra f fic  Count : __ 2_20_0 __ vpd Heavy Truck Traf f i c : Yes 

Terrain : Up land Drainage : Good Year of Original Paving : __ 1 9_6_1 __ 

Original Des ign and His tory : 

US Armv Corps o f  Eng ineers relocat ion in conj unc t ion with Oolagah Dam . cons truc t i on .  
2 4  f t  width ; £ t o  1 2  f t  r t  and lt : 8 in , PCC over sand base course ; 1 2  ft  t o  20  f t  
r t  and l t : double  bi tuminous sealed shoulder ove r 6 in , SABC . 

� OBSERVATIONS BY RESEARCH PERSONNEL : 

2 / 7 / 6 7  - Water  sponged f rom acces s tube "a" 

3/ 14/ 6 7  - Wa ter in access t ube "a" 

7 / 2 8 / 6 7 - About 3 in .  of wa ter  in tube "a" 

,-. ,  

-. 

-

• • 
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SCHOOL OF  C I V I L  ENG I NE E R I NG 

OKLAHOMA STATE UN I VERS ITY 

S t i l l water , O k l a homa 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

Date : 26 7 66 

248 

I ns ta l l a t i on : Rogers u . s . 169  23 
--co

_
u_n�ty�����H�1-gh�w-a-y���--.N�o-.�- day month yea r 

Loca t i on of s i te : North of Talala, 1 . 6  miles north on U . S .  169  of Talala c i ty 

l imi t s . Approxima tely 100 yard s north of  beginning o f  P . C . Concrete pave-

ment with improved shoulders . 

Descr i pt i on  of Terra i n and Vegeta t i on :�......;;P�a�v�e�me�n�t;.....;;o�n'"""'"le�v�e�l;....;:;u.p�la�n�d"--"t_e�r�ra�i=n---�-

Bor i ng  P l a n : Left t R i g h t  
La n e  Lane  

Ho l e  Depth : 

a .  10 ' 

b .  10 ' b w E " c 

c .  10 ' 

Roadway Character i s t i c s : 

Pa vement : Type P . C .  Concrete 

W i dth  12  I Th i cknes s 8 "  

Cond i t i on  Good 

Shou l ders : Type Sealed Asphal t W i dth  6� ' 

Cond i t i o n  Good 

Base  Course  C h a  rac ter i  s t  i c s  __ ..::s..c:.e..::l.::..ec.::..t:.__i.g�r..::a...;..v.::..el ____________ _ 

-

-

r-

s 

-
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S I TE NO. :  --2..J. 
COUNTY : 'Rogers 
H I GHWAY : us 169 

CLAS S I F l  CATION 
SUR.· UN IFI ED AAS H O  

1 '-0''. 

SP I A-3 

CL I A- 7 

CL I A-7 

Y///.J CL I A- 7 -a. 5'-o" 

CL A- 7 

CL A- 7  

CL A- 7  

CL A- 7 

CL I A- 7 

SOI L  LOG 

DATE : 11 December 1967 
PLOTTED BY : AAP 

) J -� - ) ) ) ) ) ' ) 

• L I QU I D  L I M IT 
• PLASTI C L I M I T  
• L INEAL SHR I N KAGE 

· ATTER BERG LIM ITS SPEC I FI C  G RAV ITY 

MO I STU RE CONTENT, PER CENT 

SU BGRADE MO I STURE VAR I AT I ONS PRO J EC T  
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AUG S EP OCT NOV 

S ITE NO : ..23::.C 
COUNTY : Rogers 
H IGHWAY: US 169 

J ) ) ) ) ) ) ) 

4 ' 6 " 

2 ' 6 " 

·---------- � �  
5 ' 6 " 

___.-----_;:; 3 ' 6' ' 

/ / � ----- 6 ' 6'' 

� 8 ' 6" 

_, � 9 ' 6" 

/ 1 ' 6" 

DEC JAN F EB MAR APR MAY JUN JUL 
Y EAR , �  

SUBGRAOE M OI STU RE VAR I AT I O N S  PROJ ECT 
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Date of Measurement 

Site & Hole Number 
23-A 

Depth from top of tube 
to bottom of probe 

1 ft 6 in. 114 . 05 

2 ft O in. 

2 ft 6 in. 103 . 76 

3 ft O in. 

3 ft 6 in . 105 . 74 

4 ft O in. 

4 ft 6 in. 108 . 68 

5 ft O in. 

5 ft 6 in. 106 . 67 

6 ft O in. 

6 ft 6 in. 103. 24 

7 ft O in. 

7 ft 6 in. 121 . 46 

8 ft O in. 

8 ft 6 in. 123 . 45 

9 ft O in. 

9 ft 6 in. 1 26 . 30 

10 ft O in. 127 . 81 

) ) ) ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 l January 1967 

I 23-B 23-C 
I 

23-A 23-B 23-C 

I ' 
117 . 12 142 . 75  131 . 46 : 130. 34 156 . 79 

103. 24 105 . 78 104 . 79 106 . 91 106 . 59 

105 . 45 109 . 19 106 . 64 107 . 42 108 . 71 

106 . 59 107 . 68 110 . 16 109 . 40 108 . 48 

105 . 45 108 . 02 106 . 60 108 . 52 108 . 75 

107 . 80 
I 

112 • •• 104 . 75 109 . 89 111 . 89 

117 . 20 j 119 . 79 121 . 26 115 . 36 118 . 10 

119 . 31 I 118 . 06 12.6 . 54 120 . 70 115 . 26 

121 . 42 : 116.98 128 . 51 124 . 09 114.93 

I 122. 94 120. 51 129 . 82 124 . 71 115 . 66 
: 

Note : All density values reported in units  of lb per cu ft 

) ) ) 

August 196 7 

23-A 23-B 

101 . 81 114 . 27 

89 . 87 99 . 68 

90 . 92 100 . 46 

92 . 39 101 . 88 

89 . 29 100. 24 

86 . 08 102 . 28 

102 . 36 106 . 17 

105 . 97 111 . 8 3  

106 . 96 114 . 74 

108 . 65 114 . 85 

J 

2 3-C 

134 . 22 

104 . 36 

106 . 19 

103 . 30 

105 . 2 3  

108 . 44 

114 . 24 

111 . 43 

111 . 76 

114 . 28 

) ) 

N 
V1 
V1 

J 

a 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . _-3.i.. Highway No , US 66  County : __ Ro�g_e_r_s ___ Date  Ins talled : 7/28/66 

Dis t ance from access tube  to Lane £ :  11 ' 6 1 1  

Exact  Location : 

a ,  _6_" ___ b ,  20 ' 6" c 

In Rogers County , southwes t o f  Claremore , 1 . 5 miles southwes t on US  66  f rom j c t .  
o f  U S  6 6  and U S  6 6  - Truck Rout e .  Site  in southeast  lane o f  divided highway . 
Marker on southeas t fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 4D Pavement Type : PCC Shoulder Type : Improved 

25 7 

Pavement Thickness : �9�in .t , _2 __ in , Edge Late1t  Pavement Condition Rat ing : V ,Good 

Lates t Tra f fic  Count : __ 8_9_o_o __ vpd Heavy Truck Traffic : __ Y_e_s __ _ 

Terrain : __ u_p_l_a.,.n_d_ Drainage : __ Go_o_d __ Year of  Original Paving :  1930 

Original Des i gn and History : 

Before 1955 , 24  f t  width ; £ t o  1 2  f t  l t  and r t : 8 in . PCC/ 4  in . sand / 8  in . subbase .  · 
In 1955 , ins ide 12  f t  to  1 5  f t  and outs ide 12  f t  t o  2 2  f t : sealed shoulder over 6 in . 
SABC . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

7 / 2 8 / 6 7 - Access t ube  "a"  shortened 6 in . 

• 

-
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SCHOOL OF C I V I L  ENG I NE ER I NG 

OKLAHOMA STATE UN I VERS ITY  

St i l l water , Ok l a homa 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

Da te : 28 7 66 

2 5 8  

I ns ta 1 1  a ti on :-rR;..;;;.oase;;;,:r;..;:s;_ ___ ,.;;u� • .;:;.S.:a.. • ....;;;6_6 ___ __;;2.,.4 __ Cou nty Highway No . day month year 

Loca t i on of s i te :  Southwes t of Claremore, 1 . 5  miles Southwest on u ,s. 66 from 

U . S .  66-U . S . 66 Truck Route jct , Site in southeast lane of divided four-lane 

hi hwa . 

Descri pti on  of Terra i n and Vegeta t i on : Pavement in rolling upland terrain. 

with adequate drainage on all s ides . 

Bor i ng P l a n : 

Hol e Depth : 

a .  10 1 

c .  . 10 ' 

Roadway C haracteri s t i cs :  

Left 
Lane 

b 

R i gh t  
Lane 

c 

Pavement : Type_�---P�· �, C�.---'-C_on_c_r_e_t_e�-� 

s 

Wi d th _____ =-24.a..'------- Thi cknes s __ ,9_" -�------

Cond i t i  on  __ ...;V..;;ec;;;,r.,_y_G;;;.;o�o"'"d ____ _ 

Shou l ders : Type Asphalt ic Concrete Width ----'9�'-------

Condi t i on  Good 

Base  Cou rse C haracteri s t  i cs _ __;S:::.:a:.::n:;:d _______________ _ 

b. 10' 

• 

a 
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S ITE N O. :  --2.£t. 
COU NTY : Rogers 
H I GHWAY : � 

l J 

CLAS S I F l  CATION 
SUR -.- :-;, __ 

U N I FI ED A AS H O  

��� 
1 '-0" 

2co· 1 CL I A-4 

3'-d' CL I A- 7 

4'-o" CL I A-7 

o. s'-o" V///1 CL I A- 7 

CL I A-6 

CL A-6 

CL A-6 '  

CL A-6 

CL A-6 

SO I L  LOG 

DATE : 15 December 1967 

P LOTT E D  BY : A.AP. 

'} J ) 

• L I QU I D  L I  M IT 
A PLASTI C L I M I T  
• L I N E A L  SHR I N KAGE 

) 

ATTE R BE RG L I M ITS 

J 

MO I STU RE C O N TENT, PtR C EN T  

J ) ) ) 

SPEC I FI C  G RAV ITY 

: SU BGRAOE MO I ST U RE VAR I AT I O N S  P R O J EC T  
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JAN  FEB MAR APR MAY J U N  JUL A UG SEP OCT N OV DEC J AN 

S I T E  NO : _2_1: 
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SITE  NO : _..1!! 
COUNTY : Rogers 
H IGHWAY : _ � 

X EAR, ...l2il_ 

SUBGRADE MOI STURE VAR IAT I ONS P ROJEC T 
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J U L  AU G S EP OCT NOV 

SITE NO : . 24-A 

C O UNTY :  Rogers 

HIGHWAY : _ us 66 

) ) ) - J J 

DEC J AN F EB MAR APR MAY 
Y EA R , � 

) ] 

JUN JUL 

SUBGRADE M OI STU RE VAR I AT I O N S . P RO J ECT 
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SIT E  NO : 24-B 
C O U NTY : Rogers 
HIGHWAY : ..l.l.S...b..6. 
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S ITE NO : -2,!d;. 
CO U NTY : Rogers 
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J ) ) ) i 
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y EAR , 66-67 
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JUN JUL 

SUBGRADE MOI STURE VAR IATION S PROJ ECT 
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2 ' 6" 
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1 ' 6" . 
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6 ' 6" 
5 ' 6" 
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Date of Measurement 

Si te  & Hole Number 
24-A 

Depth from top of tube 
to botto.m of probe 

1 ft 6 in . 

2 ft O in. 124.16 

2 ft 6 in. 

3 ft O in . 104.54 

3 ft 6 in. 

4 ft O in . 115 . 82 

4 ft 6 in. 

5 ft O in. 122.51 

5 ft 6 in . 

6 ft O in. 129.27 

6 ft 6 in. 

7 ft O in. 129 . 51 

7 ft 6 in. 

8 ft O in. 12.9. 32 

8 ft 6 in . 

9 ft O in . 130. 23 

9 ft 6 in. 

10 ft O in . 130.97 

J .l ) ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

J 

SUBGRADE MO ISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1 966 I January 1967 

24-B 24-C 24-A 24-B 24-C 

108.39 136,. 27 1 119 . 94 148 . 00 

125 . 36 

103 . 73 103 .• 94 106 . 79 107 . 26 

109 . 06 

113.52 115 . 30 115 . 27 116 . 97 

117 . 98 

120 . 64 1 2.3. . 4 7 124 . 45 124 . 45 

123 . 83 

128 . 67 129 . 16 129 . 58 129 . 86 

1 30 . 20 

129 . 01 I 130.54 130 . 89 131 . 39 
I 

1 1 29 . 71 

130 . 74 

130 . 59 131 . 05 131 . 29 

129 . 44 

130. 31 130.68 131 . 87 131 . 42 

1 129 . 21 

128.72 I 131 . 40 130 . 30 132 . 86 

I 128.75 129.87 130 . 45 130 . 24 1 33 . 30 
: 

Note : All density values reported in units of lb pe.r cu ft 

'J ) 

August 1967 

24-A 24-B 

110 . 27  

115 . 10 

102 . 38 

101 . 96 

108 . 30 

110 . 70 

115 . 36 

1 16 . 43 � 
119 . 76 

122 . 75 

120 . 70 

121 . 95 

122 . 01 

1 23 . 00 

121 . 43 

123 . 30 

120 . 89 

125 . 54 120 . 74 

'l 

24-C 

111 . 51 

98 . 94 

105 . 16 

115 . 60 

120 . 01 

122 . 66 

120 . 18 

120 . 64 

120. 82 

119 . 85 

) 

N 
(J"\ 
v, 

• 





LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGR.ApE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Si te  No . � Highway No . � County : ___ o_s_a_g_e ____ Date  Ins talled : 7 / 14 /66  

Dis tance from access tube  to Lane £ :  

Exact  Location : 

9 ' 6 1 1  a ,  __ 6 '_' ___ b ,  9 1 6"  c 

267 

In Osage County eas t o f  Barnsdall , 1 . 4  miles east  on S 1 1  from j c t .  o f  S 1 1  and s 1 2 3 .  
Marker o n  nor th fence row . Approxima tely 50 yds east o f  bridge . 

PAVEMENT/DESIGN �: 

No . o f  Lanes : 2 Pavement Type : AC/PCC  Shoulder Type 1 Natural 

Pavement Thickness : -1.......in .i , __!!_in . Edge Latest Pavement Condition Rating : Fa ir 

Lates t  Traf fic  Count : __ 9_o_o __ vpd Heavy Truck Traffic : Yes 

Terrain :  Creek- Drainage : 
bot tom 

Original Des i gn and History : 

__ Fa_i_r __ Year o f  Original Paving : _1 9_2_9 __ _ 

Var iable sect ion PCC , 18  ft width ; £ 5 in , PCC to 9 in , PCC at 9 ft lt and rt ; 
periodic work by OSHD maintenance forces has accumulated 2 in , AC overlay , No 
subbase · or shoulders . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : 

4/ 18 / 6 7  - Acces s tube "b " shortened 6 in . 



SCHOOL OF C I V I L  ENG I NEER ING 

OKLAHOMA STATE UN I VERS ITY 

St i l l water , O k l ahoma 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

Date : 14 7 66 

268 

I n s ta l l a t i o n : Osage St . 11 25 _C_o
_u_n�ty

....._ ___ _,.,,.Hi�g�h�w�ay----�N�o-.-� day month yea r 

Loe a t  i on of s i te :  __ E_as __ t_o..a.f .......... Ba"""r"'""n...a.s_d __ al __ l""'1�1�. 4-'-"-m=i=l ..... e __ s. __ e'""a=s __ t_fa;.;r;;_;o""'m'--'-j c--t;;..;.�o=f--S;;..;t:..:'-=1=1 -'a=n=d-

St . 123 . 

Descri pti on of Terra i n and Vegetat i on : Pavement in creek bot tom area in 

rolling upland terrain 

Bor1 ng P l a n : 

Hol e Depth : 

a .  10 1 

b .  10 ' 

c .  . 10 ' 

a 

Left 
Lane 

b 

R i ght  
Lane  

c 

E 

w 

�sphaltic concrete overlaying P . C .  Concrete 

Condi t i o n  Fair 

s 

Shou l ders : Type _Grass Wi dth --------------- --------,.�-.,... 
Condi t i on  Poor. 

Base Course  Cha  racteri s t  i cs __ .:;.;sa::.:n;;;;d=---------'----'---------

Roadway Characteristics: 

Pavement: Type��--�-�=-=---=--.=....c=-====---� 

Width ___ __;;;l:..;;:O_' _______ Thickness 1 11 AC - 6" PC 

N 
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S ITE  NO. : --2,.5 
COUNTY : �  
H I GH WAY :  State 11 
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CLAS S I  f l  CATION 
UNIFI ED AAS H O  

,---n™""� �--,. SUR 

1 '--0·� 
CL ,A._6 
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CL A-6 
l 'C)� Ou " ,  r er 

SOI L LOG 

DATE : U Pes;qber 1967 
PLOTI E D  BY = �� 
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e L I QU I D  L I M IT 
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S I TE NO : 25-A 
COUNTY : Osage 
H IGHWAY : g_U SUBGRADE M OI STURE VARI AT ION S PROJ ECT 
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' } ) 1> J ) ) 

Date o f  Measurement 

Site & Hole Number 
25-A 

Dep th f rom top of tube 
to bot tom of probe 

1 ft  6 in . 

2 f t  O in . 

2 ft  6 in . 98 . 21 

3 ft O in . 

3 ft  6 i.n . 9 7 . 67  
4 f t  O in . 

4 f t  6 in. 94 . 66 
5 ft  O in . 

5 ft  6 in . 92 .  72 

6 ft  O in . 

6 ft  6 i.n . 93 .  76 

7 ft  O in . 

7 f t  6 in . 94 . 96 

8 ft O in .  

8 f t  6 in . 94 . 91 

9 f t  O in . 

9 ft  6 in . 9 2 . 89 

10 ft O in . 91 . 86 

) ) ) ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

Augus t 1966  I 
January 1967 I 

25-B 25-C 25-A 25-B 25-C 

135 . 26 133 . 05 ! 135 . 01 141 . 41 

95 . 80 92 . 55  99 . 58 101. 79  100 . 68 

95 . 06 92 . l.6 L00 . 29 101 . 16 99 . 69 

94 . 12 92 . 65 98 . 28 98 . 86 100 . 31 

91 . 7'6 91 . 55 96 . 52 98 . 35 98 . 42 

91 . 95 91 . 05 9 7 . 05 9 7 . 64 99 . 24 

93 .• 3 7  92 . 72 9 7 . 53  99 . 20 98 . 49 

92 . 04 90 . 25 96 . 00 9 7 . 99 96 . 74 

1 92 . 12 ! 88 . 76 94 . 79 96 . 86 91. 30 

90 . 33 88 . 40 92 . 94 95 . 03 91 . 96 

Not e :  All density val ues reported in units of lb per cu ft 

t ) ' 1 

August 1967  

2 5-A 25-B 

118 . 09 

123 . 07 

9 5 . 32 

95 . 27 

95 . 4 1  

9 3 . 0 7  

95 . 1.0 

92 . 40 

93 . 64 

91.. 30 

9 3 . 6 7  

91 . 91 

9 3 . 86 

91 . 31 

9 2 . 95 

91 . 29 

91 . 65 

9:0 . 15 89 . 84 

1 

25-C 

107 . 01 

9 3 . 64 

92 . 38 

94 . 5 3  

91 . 60 

9 3 . 43  

91 . 31 

89 . 4 7 

88 . 59 

88 . 86 
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-...J 
Vl 

l 

... 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

S i t e  No . _I§___ Highway No . US  64 Co unty : __ P_a�w_n-e�e�-� Date  Ins talled : 7/25/66 

Dis t ance from access  tube  to Lane £ :  �2�1-'�6-" __ a , __ 6_" ___ b , 2 1 ' 6" c 

Exa c t  Loca t i on : 

2 77  

I n  Pawnee County southeas t o f  C leveland , 2 . 4  miles  southeast  on US 6 4  from j c t .  o f  
U S  6 4  and S 9 9 , 0 . 5 mile  sou theas t o f  Cleve land dr ive- in theater . Marke r on 
southwes t fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 2 Pavement Type : PCC Shoulder  Type : Improved 

Pavement Thickness : _8 __ in .i , _2 __ in . Edge Latest  Pavement Condition Rat ing : Excellent 

Latest  Traffic  Count : �-2_9_0_0�- vpd Heavy Truck Traffic : No 

Terrain : Upland Drainage : __ G_o_o_d __ Year o f  Original Pavin g :  1 9 6 3  

Ori ginal Des i gn and History : 

US Army Corps o f  Engineers relocation in conj unc t ion with Keys tone Dam cons t ruc tion .  
24  f t  width ; £ 1 2  f t  rt  and l t :  8 in .  PCC ove r sand base  course ; 1 2  ft  to  2 2  f t  
rt and lt : doub le b i t uminous sealed shoulder  ove r  b in . SABC . 

FI ELD OBSERVATIONS BY RESEARCH PERSONNEL : --- -
3/ 16 / 6 7  - Pro tec tive cove r o f  " c "  hole  regrout ed . 

-

-

-



SCHOOL OF C I V I L  ENG I N E E R I NG 

OKLAHOMA STATE UN I VERS ITY  

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I ns ta l l a t i o n : Pawnee U . S .  64 2 6  -=-co-u�n�t�y
:...:....:..---�H�i�g�hw-a�y

.;_. ___ .::.,;,.No-.-
-

278 

Da te : 2 5 7 66  
day mon th yea r  

Loc a t i o n  of  s i te :  Southeas t  o f  Cleveland , 2 . 4 miles southeas t  on U . S . 64 from jc t .  

of U . S .  64 and S t . 9 9 ,  0 . 5  miles southeas t  o f  C leveland drive-in thea ter .  

Descr i pt i on  of Terra i n a nd  Vegeta t i on :_�P�a�v�e�m�e�n�t�o�n.._,,,h�i�l�ly�u�p�l�a�nd,:..,..;t�e�r�r�a�in.,__� 

with  good drainage 

Bor i ng P l a n : 

Ho l e Depth : 

a .  10 1 

b .  10 ' 

c . 10 ' 

Roadway Chara c teri s t i c s : 

a 

Left 
Lane  

b 

R i g h t  
L a n e  

c 

N 

s 

P a vemen t :  Type. _____ .;..;..P . C:...';_;:C�o�n�cr�e:...t�e�--

Wi dth  ____ .;;.12"--' ------- Thi  c k nes s-=-8 '_' ______ _ 

Cond i ti on __ �E.;;.x�c.;;.e.;;.11:...e_n_t ____ � 

Shou l ders : Type Asphal t ic Concrete  W i d th _ _.;1:;.;0:...'-------

Condit i  o n. __ ...;:E�x::.;::c�e-=l=-le:;.;nc:.:t:c.._ _ __;_ ______________ _ 

Base  Course  C h a racteri s t i c s  _ __.:S::.;::a�n�d-----------------� 

E 

-

-

-
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S ITE  NO. : .......,26.,__ __ 
COUNTY : Pawnee 
H I G H WAY : � 

) ) 

C LA S S  I F l  CATION 
SU R. UN IF I ED A AS H O  

1 '-0" 
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2'-0" 
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f

!

-0" 

CL A-6 9'-o" 
CL A-6 

. J Q!.. Q" I{ < G Q 

SOI L  LOG 

DATE : 15 December 1967 
PLOTTE D  BY : AAP 
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A PLASTI C L I M I T 
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ATTE R BE RG L I M ITS SPEC I F I C  G RAV ITY 
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J U L  AU G S EP OC T NOV DEC J AN F EB MAR APR MAY JUN JUL 

SITE NO : -1.§.=.£ 

C O U NTY : Pawnee 
H I GHWAY : � 

Y EA R , 66-6 7 

SUB GRADE M O ISTURE VAR I AT I O N S  PROJ ECT 
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Date o f  Measurement 

Site & Hole Number 
26-A 

Depth from top of tube 
to bottom o f  probe 

1 ft 6 in . 115 . 86 

2 ft O in . 

2 ft 6 in . 107 . 65 

3 ft O in .  

3 ft  6 in . 101 . 96 

4 ft O in . 

4 ft 6 in . 101 . 09 

5 ft O in. 

5 ft 6 in. 98 . 60 

6 ft O in . 

6 ft 6 in . 100 . 62 

7 ft O in . 

7 ft 6 in . 99 . 06 

8 ft O in .  

8 ft  6 in . 97 . 21 

9 ft O in . 

9 ft 6 in . 99 . 09 

10  ft O in . 98 . 47 

) ) ) ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

26-B 26-C 26-A 26-B 26-C 

111 .  98 113 . 91 117.52 ! 125 . 88 111. 93 

108 . 41 100 . 54 109 . 15 110. 34 104.59 

107 . 28 90 . 63 102 . 71 110 . 1 2 94 . 10 

100 . 15 95 . 60 102 . 55 101 . 38 97 . 98 

101 . 79 99.14 100 . 89 102 . 58 101.09 

99 . 78 100 . 55 102 . 50 101 . 46 104 . 00 

98 . 80 100 . 84 100 . 54 99. 51 103 . 81 

99 . 73 100.95 99 . 51 102.21 104.00 

100 . 47 1 I 100 . 72 99.83 102 . 11 104 . 44 

99.70 101 . 46 98 . 91 99 . 48 103 . 29 

Note : All density values reported in units of lb per cu ft 

) ) 

Augus_t 196 7 

26-A 26-B 

107 . 12 105 . 21 

102.69 105.22 

97 . 06 100 . 52 

96 . 44 94 . 19 

94 . 66 96. 04 

96.61 93 . 72  

94 . 40 92 . 33 

93 . 33 96 . 39 

9 3 . 20 95 . 51 

92 . 18 94 . 09 

) 

26-C 

102 . 99 

95 . 43 

85.07 

90 . 28 

93 . 12 

94 . 73 

95.40 

94.31 

96.13 

94.96 
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v, 
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· LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

. SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Si te  No . _JJ__ Highway No . � County : __ L_o�g_an���- Date  Ins talled : 9 / 6 / 6 6  

Dis t ance from access tube  to Lane £ :  

Exact  Location : 

2 1 ' O " a ,  1 1 O"  b , 13 '  O"  c 

I,n !Lo gan ·Co.unty s outhwest of  Guthri,e � (6 . 0  miil.,es ,north on I 35 h·.om j c t .  o f  I 35  
ancl S 3 3 .  Ap,p roxima tely 1:00 y,ds  so,l!ld1 of  overlP:ass . S i t .e in wes .t lane o f  d ivided 
'highway . Mark.er on wes.t feac.e ro:w .. 

PAVEMENT/ DESIGN DATA : 

No . o f  Lanes : 4D Pavement Type : PCC Shoulder Typ e :  Improved 

287 

Pavement Thicknes s :  __!Q__in .t , _3 __ in . Edge La test Pavement Condition Rat ing : Good 

Lates .t Tra f fic  Count : __ 7_4_0_0 __ vpd Heavy Truck Traffic : Yes 

Terrain : Upland / Drainage : __ G_o_o_d __ lYear o f  Original Paving : _1_9_6_0 __ _ 
Cut 

Original Des i gn and His tory : 

2 4 f t  width ; £ t o  1 2  f t  l t  and rt : 9 in . a ir-ent ra ined PCC /4in .  sand / 8  in . subbase ;  
ins ide 1 2  f t  t o  1 6  f t  and outs ide 1 2  ft to 2 2  f t :  doub le b i t uminous surface shoulder 
ove r 7 in .  soil-cement base . 

FIELD OBS ERVAT IONS BY RES EARCH PERSONNEL : 

1 2 / 1 5 / 6 6  - Lar ge t ransverse  c rack across  pavement 3 f t  from expans ion j o int , 
b e tween s ite  and no rth  expansion j o int . 

3/ 2 3/ 6 7  - Pro tec t ive cover o f  hol e  "a"  regrouted.  
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SCHOOL OF  C I V I L  ENG I N E E R I N G  

OKLAHOMA STATE UN I VERS ITY 

S t i l l wa ter , O k l ahoma 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 
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I n s ta l l a t i o n : -=_L_o�g�a_n��--�I�. -�3�5'---�-�=2�7��-
Cou n ty H i ghway No . 

Date : 6 9 66 
day mon th yea r 

Loca t i on  of s i te :  Northeas t o f  Guthrie,  6 . 0  miles north on I-35 of jct , of 

I-35 and S t .  3 3 ;  approximately 100 yards south of overpass; site in west lane 

of d ivided four-lane highway . 

Descr i p t i on  of Terra i n  and Vegeta t i on : Pavement in rolling upland terrain 10 

sl i  ht cut . 

Bor i ng P l a n : Left t R i gh t  
Lane  Lane  

Ho l e Depth : N 

a . 10 1 

b .  10 ' w E b a c 
c .  10 ' 

s 
Roadway C ha ra c ter i s t i c s : 

Pavemen t :  Type P . C ,  Concrete 

W i d th 24 ' T h i c knes s  10" 
Cond i t i o n  Excellent 

Shou l ders : Type As12hal t ic Concrete W i d t h  R-4 ' L-10 ' 
Cqndi t i o n  Excellent 

Ba s e  C ours  e C h a ra c te r i  st i cs  __ �s!::.oi:al�c:..!:e�ma=e.u.n t�ou.n�s_...h"'"ou�l...,due..,.r..,.s_-_,s...,t...,a .... b,....i.l.,iz...,e...,.d..._ __ 

crushed rock under 12avement 
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S I TE  NO. : ...21. 
COU NTY : �  
H I G H WAY : 1- 35 

CLAS S I  F l  CATION 
SUR .  U N I FI ED AAS  H O  

Y�1�i� 
1 ·- 0·�····· • • • 
2co"I 

SP A- 3 

CL A- 7 
3'-o" 

CH I A- 7 
4'-o" 

I- r1� CH I A- 7 
a.. '5- o" 

a ... � ... CH A- 7 

CH A- 7 

7'-
d

'ffl 
CH A- 7 

CH A- 7 

CH A- 7 
r:«:4 

SO I L  LOG 

DATE • l9 Decembe� l96Z 
PLOTTED  BY AAP 

) ) 

8 L I Q U I D  L I  M IT 
A PLAST I C L I M I T 
B L I N E AL SHR I N K AGE  

J ) 

ATT E R BERG L I M ITS 

50 
PER C E N T  

) J ) ) 

SPEC I F I C  G R AV I TY 

SU BGRADE  M O I ST U R E  VAR I AT I ONS  PROJ ECT 
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J A N  FEB M A R  AP R MAY J U N  JUL AUG SEP OCT N OV D E C  J A N  

S I T E  NO : -2.7_ Y E A R, ..13.MJ... 
C O U NTY : � 
H IGHWAY : �  SU BGR A D E  M O I STURE VAR I AT I ONS  P R OJ E C T  
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J A N  FEB M A R  APR M AY 

S I T E  NO : --21. 
C O UNTY : ..Lagan 
H IGHWAY : l.:..3.5. 

J U N  J U L  A UG SEP OCT N OV 
Y E A  R, -1..9..fiL. 

DEC J A N  

S U BGR A D E  M O I STURE VAR I AT I O N S  P ROJ E C T 
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Y EA R , 66-67 
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S ITE NO : � 
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S ITE NO : -2..2::.C. 
COUNTY : Logan · 
H IGHWAY : ....!:12, 
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Y EA R , �  
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� / / 6 1 6 11 
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SUB GRADE M OI STURE VAR I AT I O N S  PRO.J ECT 
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'] - 'J ) ) J - 'J 

Date o f  Measurement 

Site & Hole Number 
2 7-A 

Dep th f rom top of tube 
to  bot tom of probe 

1 ft 6 in . 

2 ft O in. 118 . 87 
2 f t  6 in . 

3 f t  O in . 9 8 . 2 3  
3 f t  6 in . 

4 f t  O in . 100 . 41 
4 f t  6 in . 

5 ft O in . 106 . 01 

5 f t  6 in . 

6 ft O in . 1 1 1 .  61  
6 ft  6 in . 

7 f t  O in . 1 18 . 86 

7 f t  6 in . 

8 f t  O in . 1 18 . 22 

8 f t  6 in . 

9 f t  O in . 

9 ft  6 in . 

10  f t  O in . 

) '] · 1  J ) 

SCHOOL OF CIVIL ENG INEERING 
OKLAHOMA STATE UNIVERSITY 

J 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

Augus t 1966 
I 

J anuary 1967 

27-B 2 7-C ? 7-A 27-B 2 7-C 

\ 1 39 . 36 

126 . 33 114 . 5 3  130 . 1 5 108 . 50 

121 . 19 

101 . 66 9 3 . 8 3  104 . 24 99 . 55 

101 . 62  

9 5 . 03 96 . 41 106 . 36 102 . 02 

9 8 .  36 

9 3 . 09 96 . 58 113 . 2 2 101 . 39 

100 . 89 

101 .  23 96 . 78  119 . 7 2  103 . 86 

109 . 00 

104 . 33 9 8 . 7 7  123 . 82 105 . 80 

111 . 45 

105 . 65 101 . 54 124 . 1 2 108 . 22 

1 1 2 . 82 

116 . 79 j 108 . 15 115 . 06 

I 1 2 3 . 18 

115 . 8 3 114 . 8 3 1 2 1 .  66 120 . 66 

Note : Al l density values reported in units o f  lb per cu ft  

- 1 ) 

August 1 967  

2 7-A 27-B 

101 . 75 

101 . 98 

94 . 41 

94 . 31 

96 .  34 

9 1 . 2 2  

103 . 9 0  

9 3 . 94 

107 . 7 7 

101 . 9 1  

112 . 62 

103 . 5 3  

1 1 2 . 1 2 

107 . 32 

113 . 60 

113 . 58 

l 

27-C 

95 . 1 4  

91 . 00 

9 2 . 88  

9 2 . 9 2  

96 . 02 

9 7 . 6 1 

102 . 21 

108 . 09 

110 . 58 
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N '° 
v, 

] 

• 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

S i te  No . � Hi ghway No • .5..._.:ll_ County : _......_P.ay�o�e..,.._ __ Date Ins talled : 

Dis t ance from access tub e  to Lane £ :  2 3 '  O" a ,  l '  O" b , 24 ' O" 

Exact  Locat ion : 

8/31/6 6 

c 

In Payne County eas t o f  Cushing , 1 . 5  miles east  on S 3 3  from j c t .  o f  S 3 3  and 
S 1 8 ,  at end of four-land undivided highway . Marker on nor th fence row . 

PAVEMENT/DESIGN DATA : 

No . o f  Lanes : 4UD Pavement Type : AC/ PC C  Shoulder Type : Natural 

2 9 7  

Pavement Thickness : �9�in .i , _a __ in . Edge Latest  Pavement Condition Rat ing : Good 

Lates t Traffic  Count : __ 3_7_0_0 __ vpd Heavy Truck Traffic : __ Y_e_s __ 

Terrain : Creek- Drainage : �-F_a_i_r __ Year o f  Original Paving : 1 930 
bo t tom 

Ori ginal Des i gn and His tory : 

Be fore 196 3 ,  4 8  f t  width ; £ to 24 f t  rt and l t : 7 in .  PCC/ 4  in . sand/ Bin .  subbase ; 
with  S in . intergal curb . In 196 3 ,  2 in . AC overlay . 

FIELD OBSERVATIONS BY RESEARCH PERSONNEL : --- ·- -
10/ 7 / 6 6  - 2 in . of wat er  in acces s tube "a" , tube  removed , empt ied , and replaced . 

. .  
......... 

,-. 



SCHOOL OF  C I V I L  ENG I N E ER I NG  

OKLAHOMA STATE UN I VtRS ITY  

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 
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I n s ta 1 1  at i on : -,,.._Pa._.y .... n_e ___ __,..,...,s_t..-._3_3 ____ ,..,.._28 __ . Date : 31  8 66 
Cou nty H i ghway No . day month · yea r 

Loca t i on of s i te :  Eas t of  Cushing, 1 . 5  miles eas t on S t . 33 ,  from j c t . o f  S t .  

3 3  and S t .  1 8 ,  a t end of  four-lane undivided highway . 

Descr i pt i on  of Terra i n and  Vegetat i on :  Pavement in gen tly rolling bottom 

area . 

Bor i ng P l  a n : 

Ho l e  Depth : 

a .  9 '  

b . 10 ' a 

Left 
Lane 

b 

R i gh t  
Lane 

c 

E 

s -------� 
c .  10 ' 

Roadway Characteri s ti c s :  

Pavement : Type Asphal t ic Concrete  over P . C .  Concrete  

Wi dth 50 1 Th i c knes s 1 1 1  AC & 8 1 1  PC  --�-----------� �...=.-'-'=-.::....,a.-.;..:;;.� 

Cond i t i o n  Good 

Shou l ders : Type _____ G_r_a_s_s ______ Wi dth ----------

Condi t i o n. ________ � __ __; ___ �------------� 

Base  Course  Cha  racteri  s t  i cs  _ __,Nc:.::a:..:t:.:::uc:..ra:.:1:;_;:s:.:::ac:.:n-=-d -------------

N 

w 

-



\ J , J 

S ITE  NO. : 28 • LIQUID LI M IT 
COUNTY  : Payne ... PLAST I C L I M I T  
HIGHWAY : S tate 33 • L I N E AL SH R I NKAGE 

C LA S S  I F l  CATION ATTE R BE RG LI M ITS SPEC I FI C  G RAV ITY 
S U R: UNIFI ED A AS H O  

1 '- 0' '.  

2'-0" CL I A-6 

3'-o" CL A-6 

CL A-6 

V///.J CL I A-6 . n. 5'-o" 

6'-o'
� 

CL A-6 

CL A-6 

a'-o'

I 

CL A-6 

9'-o" o o SF A-2 
O O 

0 0 SF A- 2 1 0'- o" u 10 20 30 40 2 .6 2.  J 2. 8 
SO I L  LOG M O I STU R E  C O N TENT, P E R C E N T  

DATE : 19 December 1967  
N 

PLOTTED B Y : �_!'_ SU BG RADE M O I STU RE VAR I AT I ONS PRO J EC T  

1'-0"� 
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S ITE  NO : _g__B__ 
C O U NTY : f?av'tl€. t 
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S I T E  NO : � 
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Y E A R, � 

S U BGR A D E  M O I STURE VA R I AT I ONS P ROJ E C T  
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S ITE NO : 28-A 
C OU NTY : Payne 

H IGHWAY : St  3 3  

� ) J 

OC T NOV DEC JAN F EB MAR APR MAY 
Y EA R , 66-6 7  
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S ITE NO : 
C O U NTY : 
H IGHWAY : 
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AUG S EP OCT NOV 

28-B 
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* NOTE SCALE DIFFERENCE 

) ,' ) 

2 1 6" 
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.......... --------------------- 9 ' 6" 

---------���--:
����--------- 10 ' 0" 
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Y EA R ,  66-6 7 
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S ITE NO : 28-C 

C O U NTY :  Payne 
H IGHWAY : St  33 
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* NOTE SCALE DIFFERENCE 

2 ' 6" 
3 ' 6" 

6 1 6 1 1  

4 ' 6" 
5 ' 6" 

7 ' 6" 

�
1 1 6 1 1  

-----

OCT NOV DEC J AN F EB MAR APR 
Y EAR , �  

MAY JUN JUL 

SUBGRADE M OI STURE VA R I AT I O N S  P RO J ECT 

--- 8' 6" 
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L,.) 
0 � 
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----- �--------------------9'6" 

-------- ------------ 10'0" 



'!' ) 'it " ) ' ) 

Date o f  Measurement 

Site & Hole Number 
28- A  

Depth from top o f  tube 
to bottom o f  probe 

1 ft 6 in. 130.25 

2 ft O in. 

2 ft 6 in. 91. 77 

3 ft O in. 

3 ft 6 in. 79. 92 

4 ft O in. 

4 ft 6 in. 82.64 

5 ft O in. 

5 ft 6 in. 93.21 

6 ft O in. 

6 ft 6 in. 97.78 

7 ft O in. 

7 f t  6 in. 1 10.56 

8 ft O in. 

8 ft 6 in. 112.65 

9 ft O in. 

9 ft 6 in. 116.40 

10 ft O in . 

) ) ) . 1 ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 I January 1967 
I 

28-B 28-C 28-A 28-B 28-C 

123.68 101 . 78 : 119 . 52 

115.09 

75.01 83.64 89.83 99.01 

102.86 

88. 71 80.06 103.09 92.00 

92.86 

81. 64 89 . 06 94.48 102.47 

96.64 

90.04 91. 38 104.23 106.55 

108 . 21 

91. 63 88.84 105.01 103.02 

111 . 95 

89.64 96. 71 103.81 111 . 25 

124.56 

107.30 109.12 119 . 41 123.43 

j 131.16 

111. 32 I 112.16 127.91 125.45 

117. 97 118.16 132.68 131. 87 
; 

Note : All dens ity values reported in units o f  lb per cu ft 

) ) 

August 196 7 

28-A 28-B 

102.47 95 . 72 

94 . 76 85 . 6 7 

85.47 96 . 79 

91 . 43 88 . 75 

101 . 83 97 . 84 

105 . 30 98 . 00 

117 . 65 98 . 76 

122 . 17 114 . 47 

122 . 66 119 . 15 

124 . 18 

) 

28-C 

1013 . 12 

91 . 61 

85 . 53 

95 . 74 

99 . 78 

95 . 37 

103.16 

115 . 37 

117 . 43 

121 . 04 

) 

l..,J 
0 
Vl 

. J 

"'· 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOISTURE VARIATIONS PROJECT 

TEST SITE DATA SUMMARY SHEET 

Site  No . � Highway No . US 64 County : __ T�u�l�s�a;;.._ __ Date  Ins talled : 8 / 4 / 6 6  

Dis t ance f rom acce s s  tube to Lane £ :  _2_0_'_0_" __ a , 

Exact  Locat ion : 

__ 6_" ___ b , 20 ' 6 "  c 

In Tulsa  County , southeas t o f  Bisby , 5 . 5  miles  south and eas t  on US  64  from j c t .  
o f  U S  6 4  and S 6 7 , 0 . 8 mile  eas t o f  bridge over Snake Creek.  Marker on south 
fence row . 

PAVEMENT/DE S IGN DATA : 

No . o f  Lanes : 2 Pavement Type : PCC Shoulder Type : Improved 

30 7 

Pavement Thickness : �8�in .i , _l __ in . Edge La tes t Pavement Condition Rat ing : Excel lent 

Lates t Tra f fic Count : 5600 vpd Heavy Truck Traffic : Yes 

Te rrain : F i l l /CB Drainage : __ G_o_o_d __ Year o f  Original Paving : _19_6_0 __ _ 

Ori ginal Des i gn and His tory : 

2 4  f t  wid th ; £ to  1 2  ft  l t  and rt : 8 in .  PCC / 4  in .  sand / 8  in .  subbase . 

FIELD OBS ERVATIONS BY RESEARCH PERSONNEL : --- -
8 / 4 / 6 6  - Access  tub e  "b"  is  9 ft 6 in . long . 

t 



SCHOOL O F  C I V I L  ENG I NE E R I N G  

OKLAHOMA STATE UN I VERS ITY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR IAT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT ION  

I ns ta l l a t i on :  Tulsa  u . s . 64 29  Da te : 4 8 66 

308 

-,,.;=-=-=:.::...::::.----....,..,...,�::.;_...c,_;. ___ --r.'---� Cou nty H i g hway No . day mo n tn yea r 

Loca t i on of s i te :  Southeast  of Bixby, 5 . 5  mile s south and �ast  on U . S .  64 from 

jc t . of  U . S .  6 4  and S t . 6 7 1 0 . 8 m i les eas t o f  b ridge over Snake Creek . 

Descr i p t i on of Terra i n and Vegetat i on :  Pavement  in creek bo t t om atea on 

sli  h t  f i l l . 

Bor i ng  P l a n : 

Ho l e  Depth : 

a .  10 ' 

c .  1 0 ' 

a 

Left 
Lane  

b 

R i g h t 
Lane 

c 

E 

w 
Roadway C haracter i s t i c S i  

Pavemen t :  Type_� ___ P_. c_._c_o_nc_r_e_t_e_�� 

W i d th, ____ ...::2..:.4_1 ------- Th i  c k nes s--=a:-.' '-------

Cond i t 1 o n  ___ E;;;.;x;;;.;c;..;:ec::l.;.;..1-'-'en�t'------

Shou l ders : Type Asphal tic  Concret e Wi d t h  __ .;...9 _' _____ _ 

Cond i t i on Good 

Ba s e  Course  Cha racter i  s t i c s. __ �s::;an�d:.__ _______________ _ 

-

I 

b. 10' N 

-

-



} ) ) } ) 

S IT E  NO. :  _2_9 __ 
COU NTY : Tulsa 

H I G H WAY : u s  64 

) ' 

C L A S S  I F l  CATION 

___ U N I FI ED A AS H O  SUR .  

1 '- 0" 

2'-0" 

3'-d' 

4'-0" 

SF I A-4 

CL I A-6 

CL I A- 6  

a.. 5'-o" CL I A-6  

6°-0" 

7'-d' 

s'
-o" 

':1-o" 

1 0'- 01 1  I / / /  1 

SO I L,  LOG 

CL I A-" 7 

CL I A- 7 

CL A- 7 

CL I A- 7 

. CL A- 7 

DATE : 19 December 196 7 

PLOTTED BY : AAP 

0 

J ) ) J 

• L I QU I D  L I M IT 
A PLASTI C L I M I T  
• L I N E A L  SHR I N KAGE 

ATT E R BERG LI M ITS 

10 . 20 30 

) 

M O I STU R E  C O NTENT, PER C EN T  

) ) ') ) 

SPEC I FI C  G RAV ITY 

40  2 . 6  2.7 2 : 8  

: SU BGRADE  M o , sTURE VAR I AT I ONS PROJ ECT 
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w 
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w 
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I 
I-
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Date of Measurement 

Site & Hole Number 
29-A 

Depth from top of tube 
to bott.om of probe 

1 ft 6 in. 110.54 

2 ft O in. 

2 ft 6 in. 103.09 

3 ft O in. 

3 ft 6 in . 101.41 

4 ft O in. 

4 ft 6 in. 90.83 

5 ft O in . 

5 ft 6 in. 98.26 

6 ft O in. 

6 ft 6 in . 101. 50 

7 ft O in. 

7 ft 6 in. 101 . 85 

8 ft O in . 

8 ft 6 in. 100.44 

9 ft O in . 

9 ft 6 in. 96.93 

10 ft O in . 98 . 56 

) ) . ) ) ) 

SCHOOL OF CIVIL ENGINEERING 
OKLAHOMA STATE UNIVERSITY 

) 

SUBGRADE MOISTURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 January 1967 

29-B 29-C 29-A 29-B 29-C 

122.50 101.18 109.03 112.32 

126.36 

95 . 17 98 . 68 106.46 101 . 13 

99.24 

91.45 95.81 105.19 98.78 

93.53 

84.45 93.73 94.62 98.45 

86.39 

95 . 56 98.79 101 . 99 101.44 

100 . 28 

102.06 96 . 49 104.91 99.78 

106 . 78 

101. 04 96.94 104 . 64 102.05 

108.02 

101. 87 98.62 103.24 103.36 

1 107.53 

99.00 I 97.90 101.62 102.38 

97 . 86 98.28 103.07 104 . 58 103.56 

Note : All density values reported in units of lb per cu ft 

. )  . ) l 

August 196 7 

29-A 29-B 

101 . 43 

113.86 

101 .  70 

92 . 44 

100.32 

86 . 63 

92.89 

80 . 7 7  

9 7.6 7 

94.57 

100.95 

98 . 7 3  

102.05 

99 . 22 

98.62 

98 . 96 

99.35 

98 . 93 96 . 7 7  

) 

29-C 

93.44 

95.17 

91. 30 

90.73 

94 . 24 

9i . 4 7 

93.12 

94.84 

94.95 

95.20 

·1 ) 

w 
i-' 
\Jl 

} 
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LOCATION DATA : 

SCHOOL OF C IVIL ENGINEERING 

OKLAHOMA STATE UNIVERS ITY 

SUBGRADE MOI STURE VARIATIONS PROJECT 

TEST S ITE DATA SUMMARY SHEET 

317 

Site  No . _J.Q_ Highway No • .lJ.S..M County : ---=-Tu_l:;s::..:a=---- Date Ins talled : _..1,18.,_/..._2 ... 3/...,6,...6.___ 

Dis tance from access tube to Lane £ :  15 ' O" a ,  

Exact  Location : 

l '  O" b ,  20 ' O "  c 

In Tulsa County west  o f  Sand Springs , 0 . 5 mile  eas t on US 6 4  from US 6 4  - S 51 
overpas s .  S i t e  i n  north lane o f  divided highway , 1 / 2  mile  north  of  Arkansas River . 
Marker on north  fence row . 

PAVEMENT/DESIGN DATA : 

No,. o f  Lanes : __ 2 ___ Pavement Type : PCC Shoulder Type : Improved 

Pavement Thickness : �8�in .f , _9 __ in , Edge Latest  Pavement Condition Rat ing : Good 

La tes t Traffic  Count : ��1�2�0�0 __ vpd Heavy Truck Traffic : No 

Terrain : Fill/R . B .  Drainage : �......c.G�o�od.;:;__ Year o f  Original Paving : 1963 

Ori ginal Design and His tory : 

US Army Corps o f  Engineers reloc ation in conj unc t ion with Keys tone Dam cons truc t ion . 
24 f t  width ; £ t o  1 2  f t  l t  and rt : 8 in.  PCC over na tural sands tone base ; 1 2  f t  to  
16  f t  r t  and 12  ft to 2 1  ft l t : double  b i tuminous s ur face shoulders over 8 in , 
s o il-cement base . 

FIELD OBS ERVATIONS BY RESEARCH PERSONNEL : 

-

-

-

. . • 

-
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SCHOOL OF  C I V I L  ENG I N E E R I N G  

OKLAHOMA STATE UN I VERS I TY 

S t i l l wa ter , O k l a homa 

SUBGRADE MO I STURE VAR I AT I ON STUDY 

S I TE I NSTALLAT I ON I N FORMAT I ON 

I ns ta l l a t i on :  Tulsa U . S .  64 30 Da te : 2 3 B 66  

318 

�c�o-u-n�ty�����H�i �gh_w_a_y���--,N�o-.�- day month year 

Loca t i on of s i te :  Wes t  o f  Sand Springs , 0 . 5  miles eas t  on U . S .  64 from U . S .  64-

St . 151 overpass , 100 ft east of "Keystone Dam' -- S t . 51 1 1  exit s ign . Site in 

nor th lane of d ivided four-lane h ighway 1/2 mile of  Arkansas River . 

Descr i pt i on  of Terra i n and Vegeta t i o n : Pavement in Arkansas River Bot tom on 

fill  section . 

Bor i ng  P l a n : Left t R i g h t  
L a n e  L a n e  

Ho l e  Depth : E 

a 10 ' 

b .  10 ' a b c N s 
c .  10 ' 

Roadway Characteri s ti c s : 

Pavement : Type  P . C . Concrete 

W i d th 2 4 ' Th i c k nes s 8 "  

Condi t i o n  Good 

Shou l ders : Type Asphaltic  Concrete  Wi dth R-4 ' L-9 ' 
soil over cement 

Condi t i o n  Good 

Ba se  Course  Characteri s t i cs  Sand 

.--

w 

' 

w 
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S ITE  NO. : _3 ...... 0.__ __ 
COUNTY : �  
HI GHWAY : .� 

) 

C L A S S  I F l  CATION 
UNIFI ED AASHO s u R.--.1-·1"";,!-�:-:·' .... '-'l 

'r· t�-. .-,., 1 

1 '-0" 

3'-d' 

4'-0" 

,l .,. .. \'t.!�.t.�, 
�\ :r�, !'1•, 

SF A-4 

SF A-4 

SF A-4 

a. 5'-o" 
w 

SF A-4 

SF A-4 

7'-d' SF A-4 

s'-o" SF A-4 

9'-o" SF A-4 Jtll[JI 

1 0'- o" SF A-4 

SOI L  LOG 

DATE : 19 December 196 7 

PLOTTED B.Y : � 

) ·� ) 

e L I.QU I D  L I M IT 
.A PLASTI C L I M I T  
• L I N E AL SHR I NKAGE 

.1 

ATTE R BE RG L I M ITS 

-. 

Liquid Limi t Unob tainable 

Non-Plastic 

Shrinkage Negligible 

M O I STU R E  C O N TENT, PER C EN T  

) J ) ] 

SPEC I FI C  G RAV I TY 

SU B GRADE MO I STURE VAR I AT I ONS PRO J ECT 
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J U L  AUG S EP OCT NOV DEC JAN F EB MAR APR MAY JUN JUL 

SI TE NO : -1Q.:.::.ll Y EA R ,  66-67 

C OUNTY : Tulsa 
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Date of Measurement 

Site & Hole Number 
30-A 

Depth f rom top o f  tube 
to  bottom of probe 

1 ft 6 in. 135.30 

2 ft O in. 

2 ft 6 in. 104.56 

3 ft O in. 

3 ft 6 in. 104.30 

4 ft O in. 

4 ft 6 in. 102.22 

5 ft O in. 

5 ft 6 in. 105.17 

6 ft O in. 

6 ft 6 in. 90.89 

7 ft O in. 

7 ft 6 in. 78.52 

8 ft O in. 

8 ft 6 in. 81.15 

9 ft O in. 

9 ft 6 in. 82.56 

10 ft O in. 82.39 

) - l - l ) - ) 

SCHOOL OF CIVIL ENG INEERING 
OKLAHOMA STATE UNIVERSITY 

l 

SUBGRADE MOI STURE VARIATIONS RESEARCH PROJECT 

SUBGRADE SOIL DRY DENSITY TABULATION 

August 1966 
I 

January 1967 

30-B 30-C i 30-A 30-B 30-C 

I 
108.40 106.81 138.06 : 108. 55 110.80 

105.61 109.39 107.37 108.69 112.4 3 

109.62 103.63 106.99 112.67 106.89 

110.50 102. 72  105.30 113.88 104.95 

103.08 105.19 106.89 105.85 108.41 

98.42  97.59 94.54 102.85 101.  33 

I 96.95 96. 38 80.31 99.73  99.80 

89.85 95.19 83.79 94.39 99.07 

1 86.4 7 I 85.25 84.8 7 88.89 89.29 

85.39 8 3.60 84.55 88.53 8 7.16 

Note : All  density values reported in units of lb per cu ft 

- l J ·1 

August 1967 

30-A 30-B 

92 . 55 91 . 54 

97 . 42 102.42 

95.6 7 107.97 

95 . 76 103.80 

84 . 52 97.18 

85.16 93 . 35 

75 . 59 86 . 33 

84.72 91.34 

81 . 34 83. 71  

8 0 . 71 82 . 59 

J 

30-C 

96.33 

105.10 

99.58 

97 . 75 

98 . 92 

93 .27  

92 . 19 

91.87 

83 . 58 

82 . 61 
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