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THOMAS-HARTIG & ASSOCIATES, INC.

SOIL AND FOUNDATION ENGINEERING ® MATERIALS TESTING

Tom W. Thomas, P.E.

James R. Morrow, Lab Director ' - Harry E. Hartig, P.E.
Charles H. Atkinson, P.E. 2720 South Hardy Drive John P. Boyd, P.E.
James M. Willson, P.E. , Tempe, Arizona 85282 _ Glen K. Copeland, P.E.
Frank M. Guerra, P.E. (602) 968-8778 Roger A. Brewer, P.E.

Steven A. Haire, P.E.

Henry B. Haws & Associates, Ine. ' ' 21 June 1985
613 South Mesa Drive . : Revised 26 August 1985
Mesa, Arizona .

Attention: Del Fox

Project: Flood Control Channel Bridge Project No: 85-622
Power Road South of Williams Field Road :
Maricopa County, Arizona

This report presents the results of the soil engineering services authorized on
the site for the proposed bridge. The purpose of these services is to determine
the soil conditions at the locations indicated which thereby provide a basis for
the design discussions and recommendations presented herein., This firm should be
notified for evaluation if conditions other than described herein are encountered
during construction, .

The services performed provide an evaluation at selected locations of the surface
and subsoils throughout the zone of significant foundation influence. Our field
services have not included exploration for underlying geologic conditions or
evaluation of potential geologic hazards such as seismic activity, faulting, and
ground subsidence/cracking potential due to ground water withdrawal.

The recommendations included are Presented based upon the project information
received and described in "Scope” Part I. This firm should be contacted for
review if the design conditions are changed substantially. :
Complimentary to this report, we will be pleased to review project plans and
specifications relative to compliance to the intent of this report.

Respectfully submitted,

-THOMAS-HARTIG & ASSOCIATES, INC.

Reviewed by:




" 'TABLE OF CONTENTS -
PART I - REPORT SRS
SCOPe ieeeecerecsacsccsnsasscssssassacessscasesccasccencsse
Site DeSCription cciceeecceesescescesesaceasssssesscscscsans
Investigation ...eeeeecececcreccacccccsnscncsosens cesssacss

N e e

Soi] Conditions .l........................0.0.....0..‘.'...
Discussion and Recommendations:

N

Genera] ....0......’..........I....O'...l....l.. ------ ses e

Foundations ...0‘......C......'.l..........'.....O'.O..."Q; 2

Lateral Earth PressuresS ...cceceececes ceseessscassssccasssse D

APPENDIX A - FIELD RESULTS
Site P‘an B0 O 5 S0 60000 0CQaVSECOI 00PN OOIRLSIOIEOEOIRTOESINOIONOEPRNROEOSTSTDPIOEOSTSTISTS 6

Legend of Test Drilling Operations ......ccececececoccoccne 7
501] Boring ngs 98 00 00 S0 0000080606060 000600000008 0858000000000 8

APPENDIX B - LABORATORY RESULTS
Compression TestS ..eeeeeeeccccesscsscscsscscasssccsasscssssld
Direct Shear TeStS ceceeeeecccsssseccscassssssssssccconccsall
Sieve Analysis and Plasticity Index Tests ....cceeecececses0

DONICAT NN . orC _£129




o .

B - Lo |

S =4

- . = o
- (=4 o.

.- =t Y]

: o o




R .

SCOPE - -

The proposed bridge will Bé‘E;YOuFZ1ané;ffﬁ3'br'fhree-span structure constructed
across the flood control channe]‘on.Pdwer'ROad_s0uth of Williams Field Road as
shown on the accompanying site plan. The bridge will be approximately 95 feet
long by 68 feet wide, and the deck elevation will be established at approximately
Elevation 1330 feet. The channel will be lowered by approximately 7 feet with
finished flow line near Elevation 1310 feet. Structural loadings have been
estimated by Wilson & Company to be approximately 800 kips at abutments and 2100
kips at interior piers. ' ‘

This'fifﬁnéﬁould be contacted for review andvpossfble supplemental recommendations
if design concepts are modified significantly, '

SITE DESCRIPTION _

The site is located on Power Road approximately 1/8 mile south of Williams Field
Road in Maricopa County, Arizona. Power Road is currently two lanes wide and
crosses the flood control channel via an existing two-lane bridge. The new bridge
will be constructed approximately 100 feet west of the existing two-lane bridge.
At the new bridge location, the channel is approximately 100 feet wide and has
man-made berms ranging from approximately 3 feet high on the south bank to 8 feet
high on the north bank. The low point in the channel is approximately 5 feet
lower in elevation than the ground surface behind the berms, The land on the
south side of the channel is native desert land. The land on the north side
contains spread fills which were apparently derived and placed during construction
of either the flood control channel or the RWCD Canal, which runs approximately
parallel to and about 300 feet north of the flood control channel. At the time of
test drilling, vegetation in the area of the proposed bridge consisted of typical

desert grass and scrub.

 INVESTIGATION

Three test borings were drilled at the locations shown on the accompanying site
plan using a rotary auger (CME-55) drilling rig and 7 inch diameter, hollow stem
augers. The results of the test drilling are presented in "Appendix A, Field
Results", |

Representative samples obtained during the field investigation were subjected to
the following laboratory analyses:

PROJECT NO: 85-622 | 1
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~sample(s) Purpose

Test ‘ -
Compression’ ‘Undisturbed (3) Settlement Analysis
Direct Shear Undisturbed (3) Foundation Bearing Capacity
Analysis ,
Sieve Analysis & Representative Classification
Plasticity Index Subsurface Soil (2)
*Dry Density and ~ Undisturbed (25) In-situ Density and
Moisture Content - Moisture Determination to
Correlate Engineering -
Properties - =

*Reported on Boring Logs.

The results of testing are presented in "Appendix B, Laboratory Results",

SOIL CONDITIONS

As disclosed by the test borings and illustrated on the attached boring logs, the
subsurface soil stratification encountered in the test borings was somewhat
variable, At the channel bank (borings 1 and 3), the man-made berms were 8 feet
and 3 feet in thickness, respectively, and generally consisted of variable
mixtures of clayey sand and sandy clay. Beneath the berms at borings 1 and 3, and
starting at ground surface in boring 2, the natural soil was irregularly
stratified and generally ranged from variably cemented sandy clays and clayey
sands of low plasticity to stratified sands and gravels, Detailed soil informa-
tion is presented on the boring logs.

The moisture contents were generally described as slightly damp to moist; and no
free groundwater table was encountered in the test borings at the time of test

drilling.

DISCUSSION AND RECOMMENDATIONS

General: Soil engineering recommendations for support of the new bridge are

presented in the following sections. These recommendations are based upon the
results of the field and laboratory testing. Alternative recommendations may be
possible and will be considered upon request.

Foundations: Because the wash is intermittent and subject to relatively high flow

stages, there is a potential for scour at this site. However, a determination of
the design scour. level was not available at the time of this investigation. -

PROJECT NO: 85-622 | 2




Foundations deriving support below the design scour level will be required, and
all of the footing depths shown below are based on depths below this level.

We recommend that the foundations consist of either deep spread footings or
straight-shafted cast-in-place caissons. Under-reamed caissons are not recom-

mended because there are numerous sand and gravel lenses present which would

probably result in excessive caving. Design recommendations for the two types of
foundations are presented in the following sections. Alternative recommendations

may be possible and will be considered upon request.

Io

i)

DEEP SPREAD FOOTINGS

Allowable ,

Foundation '
Footing *Footing Bearing Foundation Estimated
Type Depth Pressure Load Settlements
Spread 4 ft. 7000 psf 800 - 2100 kips 0.5 - 0.8 in.+
Spread 5 ft. 7500 psf 800 - 2100 kips 0.6 - 0.9 in.¥
Spread 6 ft. 8000 psf 800 - 2100 kips 0.7 - 1.0 in.*

*Bearing on undisturbed natural soils at minimum indicated depth
below scour level,

STRAIGHT-SHAFTED CAISSONS

Allowable axial bearing capacities for circular-drilled, straight-shafted
caissons are presented on the following page (Figure No. 1). A1l embedment
depths are referenced below the scour level, Drilling may be difficult where
hard cemented soils are encountered, and some raveling or caving may occur
where localized, clean sand or gravel lenses are encountered. Most of the
drilling spoil must be cleaned from the bottom of shaft excavations (no more
than 3 inches remaining). It may be possible to satisfactorily clean the
excavations using mechanical (drill rig) cleaning. Contractors should be
permitted to perform a test hole, if desired, for bidding purposes.
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for drilled, cast-in-place
machine-cleaned, straight-
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shaft foundations

FIGURE NO. 1

ALLOWABLE AXIAL LOAD CAPACITY (kips)
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As noted in the previous tabulations, footfhg depth refers to the depth of the
base of the footing below scour level. All foundation excavations should be
observed by a qualified geotechnical éngineéf to verify bearing conditions,
Drilling spoil must be removed from drilled excavations as previously recommended.
Proper removal of drilling spoil from under-reamed shafts will most likely require
hand cleaning., A minimum shaft diameter of 2.5 feet is recommended for shafts
which are hand cleaned, and these shafts must be cased with protective casing per
applicable code requirements,:

Recommended foundation bearing pressures and axial load capacities shou]dlbe
considered allowable maximums for dead plus design live loads, and may be
increased by one-third when considering total loads including wind or seismic
forces. The weight of the foundation concrete below grade may be neglected in
dead load computations. Three (3.0) feet is recommended as the minimum width of
footings designed on an end-bearing basis.

The estimated settlements for end-bearing foundations are based on soils remaining
at normal low moisture contents. Some minor additional post-construction
settlement could be experienced by the deep foundations if the bearing soils
become wet during prolonged flooding., Estimated settlements for the straight-
shafted caissons are on the order of 1/2 inch or less with similar minor
additional settlement possible during prolonged flooding.

Lateral Earth Pressures: Recommended lateral earth pressures against abutment
walls, other retaining structures, and drilled pier elements are presented in the

following tabulation.

Equivalent "Active" Soil Pressure

(yielding structyre) =-==--=---=ccccecoccooccmaaonnn- 30 psf/ft.
Equivalent "At-Rest" Soil Pressure

(rigid structure) ===ce-eecccccmcmaacancaccaaaanano. 50 psf/ft.
Passive Pressures:

In a direction parallel with channel slope --------- 500 psf ft.

In a direction normal to channel slope ---=---c-cu-- 350 psf/ft.

Backfill required against retaining structures should be granular soils meeting
the Arizona Highway Department's Specifications for Select Backfill Materials.
Compaction should be accomplished to a minimum 95 percent of the AASHTO: T-180

maximum density. Retaining structures should be braced to resist equipment
loadings during compaction of the backfill,

PROJECT NO: 85-622
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SOIL CLASSIFICATION ASTM: D2487.

COARSE-GRAINED SOIL

LEGEND

MORE THAN 50% LARGER THAN 200 SIEVE SIZE

FINE-GRAINED SOIL

MORE THAN 50% SMALLER THAN 200 SIEVE SIZE

& 5 MAJOR & o MAJOR
g @ W
o K DESCRIPTION DIVISIONS oA | DESCRIPTION DIVISIONS
Lol ow WELL-GRADED GRAVELS OR GRAVEL-SAND ML INORGANIC SILTS AND VERY FINE SANDS,
oo MIXTURES, LESS THAN 5% - 200 FINES GRAVELS ROCK FLOUR, SILTY OR CLAYEY FINE ST
: SANDS OR CLAYEY SILTS WITH SLIGHT LTS
GP :’A(')OTRLV'GRADED GRAVELS OR GRAVEL-SAND More than half PLASTICITY AND
XTURES, LESS THAN 5% - 200 FINES of coarse traction CL | INORGANIC CLAYS OF LOW TO MEDIUM CLAYS
GM SILTY GRAVELS. GRAVEL-SAND-SILT is larger than PLASTICITY, GRAVELLY CLAYS, SANDY Liquid limit
4 MIXTURES, MORE THAN 12% - 200 FINES No. 4 / CLAYS, SILTY CLAYS, LEAN CLAYS less than 50
; - ; 1
GC CLAYEY GRAVELS, GRAVEL-SAND-CLAY Sieve size. i oL ORGANIC SILTS AND ORGANIC SILT-CLAYS
MIXTURES, MORE THAN 12% - 200 FINES : OF LOW PLASTICITY
29 5°] sw | WELL-GRADED SANDS OR GRAVELLY SANDS, MH | INORGANIC SILTS, MICACEQUS OR )
5%0° LESS THAN 5% - 200 FINES SANDS DIATOMACEOUS, FINE SANDY OR SILTY SILTS
s More than half SOILS, ELASTIC SILTS
Jegsr 2l SP POORLY-GRADED SANDS OR GRAVELLY SANDS, ore than hal ! AND
203ty LESS THAN 5% - 200 FINES | of coarse fraction //// CH INORGANIC CLAYS OF HIGH PLASTICITY, CLAYS
SM SILTY SANDS, SAND-SILT MIXTURES is smaller than / FAT CLAYS Liquid timit
3 MORE THAN 12% - 200 FINES No. 4 V,77,/41 OH | ORGANIC CLAYS OF MEDIUM TO HIGH
o A PLASTICITY, ORGANIC SILTS greater than 50
sC CLAYEY SANDS, SAND-CLAY MIXTURES sieve size. / .
MORE THAN 12% - 200 FINES PT PEAT AND OTHER HIGHLY ORGANIC SOILS

log denotes visual approximation unless accompanied by mechanical analysis and Atterberg limits.

GRAIN SIZES
U.S. STANDARD SERIES SIEVE CLEAR SQUARE SIEVE OPENINGS

200 50 16 E 3" [0
SILTS & CLAYS DISTIN- SAND GRAVEL :
GUISHED ON BASIS OF _ COBBLES | BOULDERS
PLASTICITY FINE I MEDIUM l COARSE FINE , COARSE

MOISTURE CONDITION ( INCREASING MOISTURE —————— )
DRY SLIGHTLY DAMP DAMP MOIST VERY MOIST WET (SATURATED)
(PL) {LL)
DEFINITIONS

N Standard Penetration Resistance (ASTM:D1586), 2.0 inch O.D. split barrel sampler.

C Continuous Penetration Resistance, 2.0 inch O.D. Bull Nose.

R Penetration Resistance, 2.42 inch 1.D. Ring Sampler

Sample Type

R - Ring T - Shelby Tube

G - Grab

C - Cutting

S - Standard Split Barrel

V - Vertical Face Cut

B - Block

Penetration Reslistance — Blows per foot using ‘A’ rod and 140 Ib. hammer with 30 inch free fall 'unless otherwise noted.

CONSISTENCY

RELATIVE DENSITY

CLAYS & SILTS BLOWS/FOOT* STRENGTH¢ SANDS & GRAVELS BLOWS/FOOT*
VERY SOFT 0-2 oY%
SoFT o vee Loos o
FIRM 48 %1 MEDIUM DENSE 10-30
STIFF 8-16 1-2 DENSE 30-50
VERY STIFF 16-32 2-4
HARD OVER 32 OVER 4 VERY DENSE OVER 50
* Number of blows of 140 pound hammer falling 30 inches to drive a 2 inch O.D. (1-% inch I.D.) sptit spoon (ASTM D-1588).
$ Unconfined compressive strength in tons/sq. ft. Read from a pocket penetrometer.
Project No. 85-622
THOMAS-HARTIG & ASSOCIATES, INC.
7
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no. 1

' SOIL BORING LOG
Page 1 of 2

ELEV: 1328.8 ft. sizeoFHOLE 7 in. FIELD ENGR:

Sd DATE: 5/16/85
g ENEIANEBEAEEREEE
BLOWS/FT 3 z we H §§ §'§ :
E £ ﬁg DESCRIPTION §'§ ° §°|§ &8 & f
ilg | * ¢ bRlERRT s,h,‘ﬁupgi
el ¢ R s Lt lsalale e felete e e e e e selel
! s1ilFi11: (Channel Bank); variablgSC-
2 dampimixture of clayey sand and CL
3 sandy clay, apparently deri-
4 ved on-site and placed during
5 7_1R19 1 9 jconstruction of channel.
6 (Note: fill may be different
; at other locations on banks).
9 Sandy Clay to Clayey Sand; CL- X X IIRN |
10 10 1 R1 921 7 Ilight brown to brown, stra- ]SC
1 sliltified, calcareous with vari-
2 dampable weak to moderate cemen-
3 tation, occasional sandy silt
4 silty sand (ML/SM) lenses. ] 1XIX]
Z so/10" rR100 | 6
7
8
9
201 o107 rfico 17
2
3
4 Fipe to Coarse Sand; gray- SP-{ X T T I TYXIX |
5 37 LRI * | 3 Ibrown, slightly silty, appro-|SM
6 sliiximately 30% gravel to 1% in.
7 d.am
T8
9 Sandy Clay to Clayey Sand; |CL-]T{XI[X X XIX
30 [50/10" R 1101 |15 |1ight brown to brown, stra- |SC
! sli|tified, calcareous with vari-
2 damgable weak to moderate cemen-
3 tation, occasional sandy silt]
4 silty sand (ML/SM) lenses.
5 37 R1101 114
6 s1i|Silty Sand & Gravel; gray- |SM-]IX X XXX XX
7 damplhvawn to brown, stratified GM
8 by grain size distribution,
9 variable silt content.
40 50 [ RJ121 1 4

*Sample too disturbed to
determine in-situ density.

CONTINUED

Project No. 85-622

THOMAS-HARTIG & ASSOCIATES, INC.

NOTE: The data presented on the boring logs
represents subsurface conditions only at the
specific locations and at the time designated. This
data may not represent conditions at other locations
and/or times. This boring data was compiled
primarily for design purposes, and should not be
construed as part of the plans governing construc-
tion or defining construction techniques. Bidders
are fully responsible for interpretations d)r
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Nno. 1

eELev: 1328.8 ft.

'SOIL BORING LOG.

Page 2 of 2

.,<

SIZEOFHOLE 7 in. FELDENGR: SJ pATE: 5/16/85
PENETRATION GRAIN PLAST- CONSIS- CEMEN-
G:EASJSA,;J(’:E " : . . 5 §§ SHAPE g% TICITY TENCY TATION
sl g §§ 318 ]1s & 28 . ,
f ge g% DESCRIPTION 35 . §§ 25 1l ) : s
welc| R | (CONTINUED) S (Rl ETeTe el el el e
4 s1i_{Silty Sand & Gravel: gray- | SM-] |4 ] K X XK
damp| brown to brown, stratified GM
~ by grain size distribution, /ZJCL-] | IX X 1 X
~~.]varjable silt content. SC
50/6" | R1109 111 Sand;
light brown to brown, stra-
tifjed. calcareous with vari-
able moderate to_strong cement
tation, occasional sandy
5 50/4" | R{113 |16 [silt/silty sand (ML/SM)
lenses :
Very. difficult drilling
80 ta 60 feet.
50/4% | R1119 112

o] o] ®] ~jo] o] a] W]} A 0l o] oo alw] vlalS]Ole| ] ol o] o] ol o

n

W] @] ] O ] &] W N] -

ool
O

o i e i s ™ e M S S Ty iy Sy B W S

Ground water encountered:

Stopped test drilling at: _60 feet  NOTE: The data presented on the boring logs

none

Project No. 85-622
TuoMAas-HARTIG & ASSOCIATES, INC.

represents subsurface conditions only at the
specific locations and at the time designated. This
data may not represent conditions at other locations
and/or times. This boring data was compiled
primarily for design purposes, and should not be
construed as part of the plans governing construc-
tion or defining construction techniques. Bidders
are fully responsible for interpretations or
conclusions they draw from the boring log. - Q
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SOIL BORING LOG
Pagetotz

SIZE OF HOLE 7 1n. FIELD ENGR:

NO. 2  ELEV: 1316.8 ft. SJ DATE: 5/15 /85
Rasfésg;#ge g E o é § 5 SHAPE 'é‘% TICITY YENCY TATION
; g"' 2.5_ __a§ 5‘- g E ég
N& § 22 §§ DESCRIPTION 3-§ MEIRE . J ."-f i %
& g < T2z 1218 M gztit: gigx
wlc] R : LellEE R e s ilea el SEIE[2E)5
1 Hamp ISandy Clay _to Clavey Sands CL-1] X X XK
2 - Tight brown to brown, stra- |]SC
3 tified. calcareous with vari-
4 . able weak to moderate cemen- |
5 22 | RI103 |16 }jtation below approximately XX
6 4 feet, occasional sandy siltj
7 silty sand (ML/SM) lenses.
8
)
10 30 | rR|102 |16
1 Gravelly lens,from-11-to 14
2 Teet.
3
4
5 22| R1100 |15
)
7
8
9 Silty Sand & Gravel; gray- SM-TIX T [ IX] XX
20 25 | RJ102 ] 9 lbrown to brown, stratified GM
1 slilby grain size distrijbution,
2 amp Joccasjonal clean lenses
3 (SP/GP).
4
5 19 [RfI01 | 5
6
7
8
)
30 33 S| *% [ %%
1
3
3 X
2
5 46 | S| ** J*x
6
7 noistf{Sandy Clay to Clayey Sand; CL=-1 11X} IX X X | [X
8 to }light brown to brown, stra- |SC
9 damp [tified, calcareous with vari-
40 27 | RJ102 123 Jable weak to strong (CONTD.)

spoon sample)

.’*Not measured (split

CONTINUED

Project No. 85-622
TuomAas-HARTIG & ASSOCIATES, INC.
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NOTE: The data presented on the boring logs
represents subsurface conditions only at the
specific locations and at the time designated. This
data may not represent conditions at other iocations
and/or times. This boring data was compiled
primarily for design purposes, and should not be
construed as part of the plans governing construc-
tion or defining construction techniques. Bidders -
are fully responsible for interpretations or
conclusions they draw from the boring log.

10
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SOIL BORING LOG
Page 2 of 2

NO. 2 ELEV: x1315 8 ft. sizEOFHOLE 7 in. rFeoencr: SU paTte: 5/15/85
g %'é g%' DESCRIPTION #1° 5;3% #e . ¢ e
ol o | ™R 7] ° (CONTINUED) o VERREE LT ls(elale el el ele
1 mois§Sandy Clay to Cl CL-1TIW 1 X X T X
2 to |Tight brown to brown, var - [SC
3 amplable weak to strong cemen-
4 tation, occasional sandy
5 50/6"1 RJ106 118 [silt/silty sand (ML/SM)
6 lTenses.
7
8
)
50 90/6" | R|105 | 19
1
z
3
4
5 45 | R|104 {24
6
T
8 511 |Fine to Coarse Sand; gray- | SP- X K (X
9 amp {brown, slightly silty, trace |SM
60 15076 | RII09 | 5 lgravel.
1
2
3 is#Sandy Clay to Clavey Sand: Cl- XiX]
4 . light brown to brown, stra- }SC
: 50/97 ] RJ100 123 ltified, calcareous with vari-
7 ~ 1tation % SM- X
8 c1i ]Silty Sand & Gravel: gray- GM
9 . app|brown, stratified, variable
70 [50/6"{R1 94| 6 |si1t content.
1
2
3
4
5
6
7
8
9
80

Stopped test drilling at: _7Q feet NOTE: The data presented on the boring logs
represents subsurface conditions only at the

Ground water encountered: __NoOne specific locations and at the time designated. This
data may not represent conditions at other iocations

and/or times. This boring data was compiled

. primarily for design purposes, and should not be

Pro_] ect No. 85-622 construed as part of the plans governing construc-

tion or defining construction techniques. Bidders

THOMAS-HARTIG & ASSOCIATES, INC. are fully responsible for interpretations or
conclusions they draw from the boring log. 1




Page 1 of 2
. Y ‘.
NO. 3 ELEV: 1324.7 ft. SIZEOF HOLE 7 in. FIELDENGR:  SJ DATE: 5/16/85
' p:::{:){:g;«?e" el s s | s, Saee 2 e | Geer | sove
§ %i‘ %g DESCRIPTION §§ sgué‘ &e . ¢
H el r |P]F S TREEERERETRIelef ol lele ke el2
. . " <+
! 11 {Fill: (Channel Bank): vari- |SC-
2 amp Jable mixture of clayey sand JCL
' 23 and_sandy clay, apparently
' 4 \ derived on-site and placed fiCL-]]IX X XI | XX
5 24 1 RI100 | 4 ldquring construction of chan-f1SC
6 \_lnel, (Note: fill may be difd
7 \ Iferent at other locations on
8 STiN\hanke ) T S TN XXX
. 9 \ damplSandy Clay to Clavey Sand: |
10 37 | RJ110 | 5 ]light brown, variable weak |
1 NJcalcite cementation.
2 Silty Sand; brown, stratified
3 variable silt content, pre- X
' 4 dominantly fine sand, occa-
5 23 | R1100 J12 Isional clayey sand/sandy clayj
: 6 sli J(SC-CL) lenses.
7 damp X
8 to
, : T 9 damp| .
20 - 17 R]106 | 8
- 1
_ 2
’ 3
4
5 45 |1 RJ103 |10
6
7
8
9
30 36 | R} 98113
1
2 X
3
. 4
: 50/11"1 R1101 111
7
8 mdstiSandy Clay-Clayey Sand lens
9 from 38 to 43 feet. XIX
40 48 | R}J102 | 20

CONTINUED

Project No. 85-622

THoMAS-HARTIG & ASSOCIATES, INC.

NOTE: The data presented on the boring logs

represents subsurface conditions only at the -

specific locations and at the time designated. This
data may not represent conditions at other locations
and/or times. This boring data was compiled
primarily for design purposes, and shouid not be
construed as part of the plans governing construc-
tion or defining construction techniques. Bidders
are fully  responsible for interpretat(ons 4
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* 'SOIL BORING LOG

Page 2 of 2
NnO. 3 ELEv:. 1324.7 ft. SIZEOFHOLE 7 in. mEeLDengr: S pate: 5/16/85
p: ENsel ;s:: anosu z & . g::;: g < ';‘:écsv‘;r CY%NN%'\sr ?5'#5’:4
BLOWS/FT g 'E ‘.‘:"‘ (;) 29 g«;p
tle | B g |5 ]| gl 38
£ §2 §'§ DESCRIPTION 8s gl3 g 2 3 & e
z ¢ OriREER ol I3 IR
wmlc| R [7]° (CONTINUED) 5 FleBleE e alelele el ele e e el e g
4 hoisdSilty Sand; brown, stratitied, SM] | IX XD XTI

variable si1lt content, pre-
Hamp]dominantly tine sand, occa-
sional clayey sand/sandy clay X
50/9" | RJ108 {12 J(SC-CL) Tlenses.

514

amp
50/11'{ R|103 | 8

o

amp}Sandy _Clav to Clavey Sand; CL-J 11Xl i) X Xl | XX
light brown to brown, stra- | SC
tified, calcareous with vari-
75/7"] R1105 119 lable moderate to strong
cementation, occasional

sandy silt/silty sand (ML/SM)
lenses.

oY

50/3"1 RJ113 14

"

O] o] o] v| o] o] ] win] =] o] o] v|o] o] ] wf ] =T 0] ]|} a]w] olulo] oo~ o] ] s o

oo

Stopped test drilling at: _60 _feet _ NOTE: The data presented on the boring logs
represents subsurface conditions only at the

Ground water encountered: ___NONE specific locations and at the time designated. This
data may not represent conditions at otherlocations

and/or times. This boring data was compiled

. primarily tor design purposes, and should not be

Pro_] ect No. 85-622 construed as part of the plans governing construc-

tion or defining construction techniques. Bidders

THOMAS-HARTIG & ASSOCIATES, INC. are fully responsible for interpretations °s
conclusions thav draw fram the harinn lnn 1.
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APPENDIX B
LABORATORY . RESULTS




Compression - Percent

REPORT ON LABORATORY TESTS

SAMPLE: . ‘ ' ' Date ___6/11/85
Source._. Test boring #1; 19 - 20' ‘
Type Driven ring sample; 100 pcf dry density; 7% field moisture
Material_;Sandy.Clay_éClayegLSand (CL-SC)
Sampled By __Journell
TESTED: Compression; test sample soaked at 5545 psf
0 ]
1 K
4.0 = :
1l
| !
: rHH
8.0 '
f
—
12.0
16.041 l J
; i
: I It
20.0 i : : Ll

500 1000 5000
Pressure - psf

Project No. 85-622

TromAas-HARTIG & ASSOCIATES, INC.

10,000

14



Compression - Percent

REPORT ON LABORATORY TESTS

SAMPLE: - : Lo " Date____6/11/85
Source_____Test boring #1; 34 - 35'
Type Driven ring sample: 101 pcf dry densitys; 14% field moisture
Material_____.Silty Sand-Sandy Silt (SM-ML.)
Sampled By ____Journell ‘
TESTED: Compression; test sample soaked at 5545 psf
0 - i
SSNR i
I N l‘l
4.0 : TR
i
8.0 '
12.0
16.0
i
20.0 L
5,000 10,000 50,000 100,000

Pressure - psf

Project No. 85-622

THoMAS-HARTIG & ASSOCIATES, INC. -




' REPORT ON LA_BORATonv TESTS

Date 6/11/85

s - SAMPLE: |
Source Test boring #3; 44 - 45'
Type Driven ring sample; 108 pcf dry density; 12% field moisture
Material __Silty Sand (SM} = - .

Sampled By __Journell
TESTED: Compression; test sample soaked at 5545 psf

4.0 e

€

Q

o

& 8.0

c

S

a

2

£

3 120
16.0
20.0

5,000 10,000 50,000 100,000
Pressure - psf

Project No. 85-622

THOMAS-HARTIG & ASSOCIATES, INC. 16




REPORT ON LABORATORY TESTS

Shearing Stress - ksf

' SAMPLE: , ' Date 6/11/85
| Source Test boring #1; 29 - 30'
Type Driven ring sample; 101 pcf dry density; 15% field moisture
Material Clayey Sand (SC)
Sampled By __Journell
TESTED: Direct Shear a
RESULTS:

Friction Angle (8) = . 34° Cohesion (c) = 0.8 ksf-
1
L
1.
8.0~
1
o
1
- 1+t
1
6.0
re
H j
»E-« r— I‘
4.0 Bug d T
-+ Tt
- A -+ : L.
— , I
: + R S maais
r + 1ot g ~1 LEE B aadt ot bt
- vy -+ -} - R ol cdede H +.
. i e | T T |
2.0 o A iL T = T T
e ’.Jr! Cb I _T t IL i L:L
. i~ RRY By 1~-J- R i s__).-»'-zw-r e [ [., -
AN RRREN ERERNREEEE RREN 11T R RN
R AR Sas nun T
O I 4‘ % % _.—l.—
o Ll 1 i
0 2.0 4.0 6.0 8.0

Normal Pressure - ksf

Project No. 85-622

THOMAS-HARTIG & ASSOCIATES, INC.
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REPORT ON LABORATORY TESTS

.~ SAMPLE: Date 6/11/85
3 . - []
Source Test boring #3; 19 - 20
Type Driven ring sample; 106 pcf dry density; 8% field moisture
Material 5 ;Si}ty_ Sand (SM).
Sampled By Journell
TESTED: Direct Shear
RESULTS:
Friction Angle (9) = 44° ' Cohesion (¢)= 0~
40 |-
- T
2 -
w 3.0 -
[/}
o 1.
= d
»n 4
o "4
[ j Yy
£ I 7
g Mt / L
2 20 H A
i I‘ T
y.d HE N
s sr f1d
g RRRNNEEES A RNy
v AF',’T" / i b ,__w_—’j,*;.:&
Y iuE; RS S H R a AR R
N 1 : +1
M TyTETTT H 1 Tirrit e
ook ...:,_. By S I | 4 t _: T
it HRakEE R SNSI R RRRRHAEEE
N S B 1. S S I b
- _d_j_
1.0 2.0 3.0 4.0
Normal Pressure - ksf
Project No. 85-622
THOMAS-HARTIG & ASSOCIATES. INC. R




REPORT ON LABORATORY TESTS

 SAMPLE: | : o Date 6/11/85

- : na -4 - '
Source -Test boring-#3; 39 - 40
Type Driven ring sample; 102 pcf dry density; 20% field moisture
Material __Sandy ‘_C] ay-Cl ?.Ye.y Sand (CL'SC) -
. Sampled By Journell ‘
/ TESTED Direct Shear ;
RESULTS:
Friction Angle (9) = 34°: V Cohesion (c) = 1.2 ksf!
8.0 T
2 8
2 6.0
g ;
7 p
g p
@
o [ J "
c 1 . !
@ 4.0 p FuE
pd H :_
I p H
i p | i ]
= : hb
> T [ NN i T+ T
T AT T
A D ! BRSNS
Eesis fasenttas i i
H R =
T “TL i—.—
2.0 4.0 6.0 8.0

Normal Pressure - ksf

Project No. 85-622

THOMAS-HARTIG & ASSOCIATES, INC.
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REPORT ON LABORATORY TESTS

SAMPLE: e Date 6/11/85
Source ______Noted Below

Type Auger Cuttings

Material Surface and Subsurface Soils

Sampled By Journell

TESTED: ___Sieve Analysis and Plasticity Index

RESULTS:
Sieve Size - Accum. % Passing *
s Sample LL | PI | 200 | 100 ] 50 | 30 | 16 8 4 | 3/4" | 1" | 2" | 3" |Class
2;0-3 |22 4 |36 |47 |58 [ 85| 95 [ 98 |99 | 100 o
2; 3 - 11! 31 | 13 49 |61 73 851 92|96 |98 | 100 SC
1
. * Unified Soil Classification
I o | Project No. 85-622

THOMAS-HARTIG & ASSOCIATES, INC.
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