
Engineers, Geologists, Chemists, Water Planners, Hygienists and Environmental Scientists 

Project No. ASA91-020-00 
July 2. 1991 

Mr. Charles Daugherty 
The PB/MK Team 
Redbird Business Center. Building 5 
5610 Redbird Center Drive, Suite 400 
Dallas. Texas 75237 

Re.: Geotechnical Report 
Hoyt Road Pavements 
Superconducting Super Collider 

Dear Mr. Daugherty: 
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12821 W. Golden Lane 
P.O. Box 690287, San Antonio, TX 78269-0287 

(512) 699-9090 FAX (512) 699-6426 

Submitted here is a report of shallow subsurface conditions along the 
Hoyt Road right-of-way fronting the E1 Site of the Superconducting 
Super Collider in Ellis County. Texas. This report has been prepared 
for the use of The PB/MK Team for design purposes in accordance with 
accepted Geotechni"cal Engineering practices. 

FIELD EXPLORATION AND LABORATORY TESTS 

Borings Subsurface conditions at the site were evaluated by five 
borings drilled at the locations shown on the Plan of Borings, Plate 
1. The number of borings included in this study, their field 
locations, and their termination depths were selected by The PB/MK 
Team. Grid coordinates and surface elevations for the boring locations 
were provided by PB/MK. and are shown on the individual boring logs. 
The borings were drilled in accordance with ASTM D 420 procedures to 
depths ranging from 4.5 to 5 ft below existing grades using a rotary 
drill ing rig. 

A field log was prepared for each boring by a staff geologist. Each 
log contains information concerning the boring method, drill crew~ time 
of drilling, samples attempted and recovered, indications of the 
presence of various materials such as silt, clay, gravel, sand or rock, 
and observations of ground water. 

The final logs represent our interpretation of the contents of the 
field logs for the purpose del ineated by our cl ient. The final logs 
are included in the Illustrations section of this report, Plates 2 
through 6. A key to classification terms and symbols used on the logs 
appears on Plate 7. 

San Antonio I EI Paso I Austin 



Project No. ASA91-020-00 
July 2, 1991 

2. 

Sampl ing The followi ng samples were collected as a part of our 
subsurface exploration procedures: 

Type of Sample 

Auger 

Undisturbed Shelby Tube 

ASTM Procedure 

o 1452 

o 1587 

Number Collected 

17 

2 

Representative portions of all auger and tube samples were sealed to 
reduce moisture loss, placed in protective containers, and transported 
to our laboratory for testing. In addition, bulk samples of the 
subgrade clays were collected for laboratory moisture-density 
relationship and bearing ratio testing. 

Laboratory Testing In the laboratory. each sample was inspected and 
classified by a geotechnical engineer. The geotechnical engineering 
properties of the strata were evaluated by the following tests: 

Type of Test Procedure Number Conducted 

Natura 1 Moisture Content ASTM 0 2216 1 

Unconfined Compression ASTM 0 2938 1 

Atterberg Limits ASTM 0 2217 1 
ASTM 0 4318 

Unit Dry Weight ASTM 0 2166 1 

Moisture-Density Relationship THO Tex-113-E 1 

California Bearing Ratio ASTM 0 1883 1 

Lime Series THO Tex-112-E 1 

The results of all laboratory tests are presented in graphical or 
numerical form on the appropriate boring log and Plates 8 and 9. 

GENERAL SITE AND SUBSURFACE CONDITIONS 

Existing Conditions The project site consists of an existing, 
asphaltic concrete paved roadway in varying degrees of disrepair. The 
existing pavement section generally consists of a 1/2 in. thick 
asphaltic concrete surface course overlying a 6 in. thick layer of 
clayey gravel aggregate base course. 

Stratigraphy The soil s/rock underlyi ng the pavement sect ion can be 
divided into two generalized strata that possess similar physical and 
engineering characteristics, as described below. 

Raba-Kistner Consultants. Inc. 
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Stratum I consists of brown and dark brown clays and extends to depths 
ranging from 0.9 to 2.4 ft below existing grades in the test borings. 
These clays are indicated to be plastic to highly plastic, with a 
measured 1 iquid 1 imit of 58 percent and a plast i'city index of 34. 
Desiqnated as CH soils under the Unified Soil Classification System 
(USCS), clays of this plasticity are generally recognized to possess 
high shrink/swell potential. These clays exhibit stiff to very stiff 
consistencies. 

Stratum II consists of tan, weathered limestone of the Austin Chalk 
Formation and extents to the 4.5 to 5 ft termination depths of the 
borings. Argillaceous seams are common on an intermittent basis within 
thi s format ion. 

Ground Water . Ground water was not encountered either during or 
immediately upon completion of the drilling operations. 

COMMENTS 

Based on the thin nature and poor condition of the existing pavement 
section materials, we recommend that new pavement designs exclude 
consideration of structural support from the existing pavement 
materials in their present state. However, consideration may be given 
to shredding, pulverizing and mixing the existing asphaltic concrete 
and base course materials into the underlying pla~tic subgrade clays 
(possibly with the addition of hydrated lime or'fly ash), thereby 
resulting in a subbase layer accountable in new pavement design 
analyses. 

* * * * * 
The following illustrations are attached and complete this report: 

Plate 1 
Plates 2 through 6 
Plate 7 
Plate 8 

Plate 9 

Plan of Borings 
Logs of Borings 
Key to Terms and Symbols 
Moisture-Density Relationship and 

Results of CBR Testing 
Lime Series Curve 

Raba-Kistner Consultants, Inc. 



Project No. ASA91-020-00 
July 2, 1991 

4. 

We appreciate the opportunity to be of service to you on this 
project. Please call should you have questions concerning the contents 
of this report, or other aspects of the project. 

c. 
A. Scot Harrell, 
Project Manager 

Raba-Kistner Consultants. Inc. 
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LOG OF BORING NO. P-l 
NE 15 (EI) ACCESS ROADWAYS (HOYT ROAD) - SSC PROJECT 

WAXAHACHIE, TEXAS Rah~-Kistner 
DRILLING 
METHOD: Hollow Stem Auger 
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DESCRIPTION OF MATERIA 

SURFACE ELEVATION: 761.8( 
,\ASPHALT 0.( 
IBASE: ~lay Gra~elly (medium t 

fine river gravels) 
0.5' 

leLA Y. ~l;O'htlv Silty, Very Stiff, 
Plastic, Dark Brown, Slightly 
Moist 

2.3' 
IT .TM F~TONE, Weathered, Mf.if111 
L Hard, Light Tan _ _ _ _ _ 

START: 7:05 AM 
END: 7:25 AM 

GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBB3 
JOHN SALMON 

DEPTH DRILLED: 5.0' IDEPTH TO WATER: 
DATE DRILLED: 5-18-91 DATE MEASURED: 

ultants, Inc. 
2449075.82 
T 8 
: 2.1 CSI 

"""~U=I,.,J.D-~ ~ 
MIT x 
+ 

70 

--t-----i-

Dry IPROJ. No. ASA91-020-00 
5-18-91 PLATE 2 



LOG OF BORING NO. P-2 
NE 15 (El) ACCESS ROADWAYS (HOYT ROAD) - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING 
METHOD: Hollow Stem Auger 
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DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 759.65' 
A.SPHALT 0.05' 

iBASE: ~lay, Gravelly (medium to 
fine river gravels) 

0.5' 
ICLA Y, Very Stiff, PlastIc, Black 

to Brown, Moist with small 
limestone fragments 

2.2' 
iLTMESTONE WI l~h.ere~, Medium 
I Hard, White to Light Tan with I 
L argillaceou~ s~m~ _ _ _ _ .;.., 

START: 7:40 AM 
END: 8:25 AM 

GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

... .... u. >-0 a: a:Q. 
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DEPTH DRILLED: 4.5' 
DATE DRILLED; 5-18-91 IIDEPTH TO WATER: 

DA TE MEASURED; 

Consultants, Inc. 
LOCA TION: N68l9963.93 / E2449335.06 
® COHESION, TON/SQ IT 8 

0.3 0.6 0.9 1.2 1.5 1.8 2.1 GI 
GI 

PLASTIC WATER LIQUID (II 
I 

LIMIT CONTENT LIMIT x 
+------~------+ 

10 2[) 30 40 50 60 _70 
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Dry IPROJ. No. ASA91-020-00 
5-18-91 PLATE 3 



LOG OF BORING NO. P-3 
NE 15 (El) ACCESS ROADWAYS (HOYT ROAD) - sse PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING 
METHOD: Hollow Stem Auger 
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DESCRIPTION OF MATERIAL 
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~~~~' fine river gravels) 
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Consultants, Inc. 
LOCATION: N6819611.10 / E2449560.36 
® COHESION, TON/SQ FT 9 

o.s 0.6 0.9 1.2 1.5 1.8 2.1 CSI 
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2.3' 
IMJ:O"TONE Weathered, Medium I 

L Hard, White t£. Ligh.!,.. Tan _ _ .....I 

START: 
END: 

8:35 AM 
9:00 AM 

GEOLOGIST: 
MICHAEL A .. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

DEPTH DRILLED: 5.0' IIDEPTH TO WATER: 
DATE DRILLED: 5-18-91 DA TE MEASURED: 

Dry jPROJ. No. ASA91 .()?{) .• {){) 

5-18-91 PLATE 4 



LOG OF BORING NO. P-4 . 
NE 15 (E 1) ACCESS ROADWAYS (HOYT ROAD) - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING 
METHOD: Hollow Stem Auger 

I-
U. .. 
J: 
I-
Q. 
W 
C 

DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 744.90' 
ASPHALT 0.05' 
BASE: Clay, Gravelly (medium to 

fine river gravel) 
p:::;:::::r= II 0.5' 
~~H,I~~~~~~~ ____ ~~ 

5- b CLA Y, Firm, Plastic, Dark Brown, 
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I O~' 
,LIMESTONE, Weathered, Medium I 

Hard, White and Tan I 
r fractured from 4' to 4.5' ___________ ...J 

START: 9:03 AM 
END: 9:45 AM 

GEOLOGIST: 
MICHAEL A .. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 
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Consultants, Inc. 
LOCATION: N6819138.00 / E2449828.41 
~ COHESION, TON/SQ FT 8 to-

>-u 
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.. ~~~~~~~~~~~~~ __ ~ CSI 
~~ PLASTIC WATER LIQUID I~ 
z (!) LIMIT CONTENT LIMIT x 
~~ +------~------+ 

10 20 30 .0 50 60 10 

--- -1-- - fo--- 1---

DEPTH DRILLED: 
DATE DRILLED: 

4.5' 
5-18-91 IDEPTH TO WATER: 

DATE MEASURED: 
Dry /PROJ. No. ASA91-020-00 
5-18-91 PLATE 5 



LOG OF BORING NO. P-5 
NE 15 (E I) ACCESS ROADWAYS (HOYT ROAD) - SSC PROJECT 

WAXAHACHIE, TEXAS Raba-Kistner 
DRILLING 
METHOD: Hollow Stem Auger 
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DESCRIPTION OF MATERIAL 

SURFACE ELEVATION: 744.36' 
\ASPllAL T 0.05' 

fine river gravel) 

... 
U. 
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0. 

Consultants, Inc. 
LOCATION: N6818604.24 j E2450134.68 
~ COHESION, TONjSQ FT 8 

,

::I lBASE: Clay,-Oravelly (medil to 

... 0.5' 
5-1- CLAY, SIlty, -StIff, PlastIc, Brown, - - -- - - - - - - - - - - - - -
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Moist 
2.4' 

JMF!';TONE Weat:hered, Medium 
r Hard, Light Tan with I 
I argillaceous seams I 
- softer at 4' L __________ ...J 

START: 9:45 AM 
END: 10:00 AM 

GEOLOGIST: 
MICHAEL A. GILES 

DRILL CREW: 
LARRY TAYLOR 
JAMES STUBBS 
JOHN SALMON 

DEPTH DRILLED: 4.5' IDEPTH TO WATER: 
DATE DRILLED: 5-18-91 DATE MEASURED: 

Dry IPROJ. No. ASA91-020-00 
5-18-91 PLATE 6 



SYMBOLS AND TERMS USED ON BORING LOGS 

Cl..A"t' 

SOIl O~ RO:r. 1VP(S 
(~hOwn ,n ~vmOOI~ toiumn) 

'--'I t-_ '-I ~ 
~:1..T ~Il.. T~TONe: GRAVEl. 

S1P.(H~1~ 1[S1 P.~SUt 1S 

~ ~ocket Fenetro~etrr 

o lorvllne 

€9 Unconfined Compression 

~. ~~ 
~~ 

TP.IAlIAl C~pP.£SSIO~ 

6. Unconsolidated-undreined 
l..!~~TONI!: CHAW< CA:....I CK!:/ ~- .c:...Ay-

~ 0 "CAL..CAAE~ 

SA.Io(PL[R TYPES 
(Shown 1n saaole colu.n) 

C 

(1) 

C' 
(1) 

ConsolidAted-undreined 

Cohesion (lotel) 

1."91e of Internal friction (ToUl) 

Cohesion (Effec~he) 

I.ngle of Internel. Friction ([ffective) 

IIfII[ E i HOTE: Velues symbolize~ on borinS 
logs represent Shear strengths 
unless otherwise noted. 

She lby R«k S9 Tit N.>ger 110 c.& 1 if ornl& 
Tut>c ton: Sooon ~oyery ~lt 

TE~~ DESCRIBIHG COHSISTEHCY, COHDITIOH OR TEXTURE 
ler.s used In this report to oescrlbe s011s ~lth regard to their consistency or conditions are In general accordance 
",lth the discussion presented In Article .cS of SOil K!:oVJncs IN [H;:;IHEERIN;:; PRACTICE. lerzaphi and Peck. John Wiley 
Z. Sons, Inc. 1967, using the IIOst reHable 1nfonaatlon aval1able froc the field and laboratory Investigations. 
ler.s used for Clescrlblng so11s according to their texture or grain size distrlt:IUt1on are In accorClance ",Ith the 
UNIFIED SOil Cl~5SIFICAT10N SYSTE~. as described In lechniCAl ~ranouE hOe 3-357, Waterways Experiment StAtion, 
~Arch 1953. 

S II ckens ided 
fissured 
llllDinated 
InterbeoOed 
Ca 1 Cllreous 
Well grAded 
Foorly grAOed 

R£lt..T IV[ 

er f-.. 

O-~ 

~·10 

10-30 
30-50 

>50 

TE~~ CHARAC1~RIZIHG SOIL STRUCTURE 
hevins inclined planes of wea~ness thet are slick IInc glossy in appearAnCe 
containing Shrinkage crac~s. freQuently filled ",Ith fine sand or silt; usuelly Dare or less vertical 
coc~osed of thin leyers of varying colors lind texture 
composed of alternate layers of different soil types 
containing 4Pprecillble QUllntitles of cal~iu= CArbonate 
h6vine ",ide ranae In arein sizes and substanti~l 4mount~ of tll Intermediate parti~le sizes 
preocr.:inantly of one grain size. or having a range of sizes with some intenneOiHe size missing 

TE~~ DESCRIBIHG CONSISTEHCY OR CONDITION 
OEHS III COH!SIV~ STRrH~TH Pll.STICIH 

F-enetrH ion 
Reh~ivr ReSlstence. COhesion P]esticit.l" Cleeree of 
~ blows Ol!'~ !~ (ons; sten:,' TS, Inae. Phs: i:in 

Ve~y loose 0·, Ve"'y Sof ~ O-C.l'5 0-5 None 
loose 2-l Soft 0.12S·0.2S 5-10 lo .. 
l'Ieciur.; Dense ~-E f iTT.'. 0.2~-C.5 10-20 ~ooertte 

uens~ 6-15 S~ iff 0.5·1.0 20-(0 Plastic 
Very Dense 15-30 Very Stiff 1. 0·, . 0 >40 ~ighly Ples:lc 

>30 Herd >2.0 

·CT(: Sllc:kensldec en: flssurec cleys 'MY Mve 1o ... e~ unconfinec comoressive strencths then shown ebove because of 
plenes of weHn!!ss or c:reCl:s in the soil. ihe consisten::y reting~ of such ~oi1s are bAsed on penetromear 
rudlngs. 

Raba-Kistncr Con~ul;an;:,ln: 
Proj.NO.ASA9l-020-00 
Plate 7 
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Project Name: Hoyt Road, sse 
Project Number: ASA91-Q20-o0 
Liquid Limit: 58 

Date Sampled: 5/18/91 
Sampled By: Mike Giles 
Date Completed: 5/31/91 Plasticity Index: 34 

Material Description: ClAY, Plastic, Dark Bl::'aVI1i (CH) 

ATTERBERG LIMITS AND COMPACTION TEST RESULTS 

101~------~--------~--------~--------~------~ 

99 

97 

95 

93 

91~ ______ ~ ______ ~~ ______ ~~ ______ ~ ______ ~~ 
18 20 22 24 

Moisture Content, percent 

'lliD TEX-113-E (6.63 ft lbs/cu.in.) 

Maximum Dry Density at Optimum Moisture 
Optimum Moisture 

CBR (Rem::>lded to 96.9% Ma.xirnum Dry 
Density at 22.3% moisture 
aJntent and soaked for 96 hours) 

'. Percent Swell 

98.9 I bs./ cu. ft. 
22.0 % 
1.6% 

3.0% 

Lab No: 4-105484 Proj.No.ASA91-020-00 
Prate Raba-lUstner Consultants. Inc 
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Material: crAY, Plastic, Dark 
BrcMI1, (CH) 

Source: Borings P-l thru P-5 
(Hoyt Road) 

Liquid Limit 

Plastic Limit 

--------------________ Plasticity Index 
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LIME SERIES CURVE 
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