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Attention: Mike Scott, Project Manager

Project: San Tan Road Bridge Crossing _ Job No. 812-467A
the RWCD Floodway Channel Inv. No. 112-1138-2
Pinal County, Arizona

In accordance with your request, this firm has performed soil engi-
neering services relative to the subject project.

The accompan?ing report contains the results of the subsurface explora-
tion, laboratory testing and the conclusions and recommendations derived
from our engineering evaluation. This evaluation has been formulated

in accordance with generally accepted professional engineering princi-
ples and practices.

To assist implementation of the recommendations presented, this firm
provides complementary services. These services include discussion
relative to compliance of final plans and specifications to the intent
of this report; participation in the pre-construction conference; a
site visitation with personnel for orientation purposes; and submission
of addenda where report content clarifications are required. You are
encouraged to avail yourself of these services.

Please do not hesitate to contact us if we can be of additional service.

Respectfully submitted,

ENGINEERS TESTING LABORATORIES, INC.
Geotechnical Services

By: ;;/[/éq @M{/l Reviewed by: W

Ien K. Copéland, P.E. Kenneth L. Ricker, P.E.
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SCOPE

This report presents results of soil engineering services for the
proposed San Tan Road Bridge Crossing the RWCD Floodway channel,
Pinal County, Arizona. The purpose of this soils engineering report
is to provide recommendations for use in the design of foundation
elements, to provide comments relative to earthwork requirements
and to provide drainage and slope protection recommendations. The
results of the preliminary soils report and testing were reviewed
and have been included herein. The field and laboratory testing
has been performed and report prepared based upon the following
information received from W.B.C. Consultants, Inc. and Magadini-

Alagia Associates:

1. The proposed bridge will be 242 feet from abutment to abut-
ment and approximately 32 feet in width with seven spans.

A finished deck elevation of 1237.75 feet is proposed.

2. Maximum anticipated foundation loadings are as follows:

Support Total Vertical Load

Member Per Caisson Element Lateral Load
Pier Caission 220 kips o
Abutment Caisson 145 kips 15 kips*

*Acting 4 feet above top of caisson.

3. Channel will be constructed with side slopes of 2 to 1
(horizontal to vertical) and an initial invert elevation of
1227.84 feet (approximately 8 feet below the existing pave-
ment grade); however, provisions for deepening the.invert
to Elevation 1225.84 have been included in the design. A
gunite surfacing within the channel will be used to minimize

erosion and scour.
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This office should be contacted for review and provision of required
supplemental recommendations if finish grades, slope configurations,
structure type, etc. are changed substantially or structural loadings

are heavier than estimated.

SOIL EXPLORATION AND TESTING

Nine test borings were drilled with a rotary auger (CME-75) drilling
rig, utilizing continuous flight augers, at locations shown on the
accompanying site plan. Borings 1, 2 and 3 were drilled during pre-
liminary study and borings 4 through 9 were drilled to confirm find-
ings of the preliminary. During test drilling, encountered subsoils

were visually examined, classified and sampled at appropriate intervals.

Representative surface and subsoil samples were subjected to the fol-

lowing laboratory analyses:

Test Sample(s) Purpose
Gradation and Subsoil (5) Classification
Atterberg Limits
Consolidation Undisturbed Settlement analysis

Subsoil (5)
Direct Shear Undisturbed Bearing capacity and
i Subsoil (4) shearing strength
Dry Density & Undisturbed Physical properties of
Moisture Content¥® Subsoil (29) subsoils in-situ

*Reported on Soil Boring Data sheets.

The consolidation tests were performed on Casagrande "fixed ring"
consolidometers. The samples were loaded to selected pressures at
in-situ moisture contents and then immersed to show the effect of
nearly complete saturation. The shear tests were conducted in a
"Direct Shear" apparatus with selected samples immersed to approximate

saturation.
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SITE AND SOIL CONDITIONS .

The proposed bridge site is located within the present San Tan Road
alignment south of State Highway 187. Existing development consists
of an gxisting asphalt paved roadway with borrow ditches 1.5 to 2 feet
deep on either side of the road. Adjacent lands are undeveloped de-~
sert property and vegetative cover consisted of grass, weeds and cacti
with sparse trees. The ground surface was described as smooth and
moderately firm.

As disclosed by the test borings and presented on the "Soil Boring
Data" sheets, Part III; the subsoil profile'is relatively uniform
within the bridge alignment. Near surface soils, to depths ranging
from 9.5 feet to 15.5 feet, are silty sandy clays of moderately firm
to firm consistencies and exhibit moderate densities. These soils also
exhibit variable degrees of cementation. Underlying soils, to depths
of 20 to 25 fee£ are medium dense silty sands with occasional gravel
lenses and which exhibit some zones of light cementation. Below the
silty sands, a stratum of caliche (well cemented clayey sand-sandy clay)
was encountered and was prevalent thrdughout the remaining depth of
test boring penetration. - .

.Moisture.contents were described as near to slightly below plastic

limits for near surface silty sandy clays; as slightly damp for silty
sands; and as well below plastic limit for cemented silty sandy clays
(caliche). No free groundwater table was encountered in any test bor-
ings. '

DISCUSSION. AND RECOMMENDATIONS

General: Based upon results of preliminary engineering evaluations,
the structure will be supported by drilled caisson elements bearing
upon undisturbed calcite cemented soils. It is assumed that subsur-
face conditions within the entire construction site do not vary sub-
stdntially from soil profiles established at boring locations. If

a8
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unexpected subsoil variations are encountered during construction,

- this firm should be notified for supplemental recommendations.

The following generalized conclusions are drawn:

1. Near surface soils are silty sandy clays which exhibit none

to light calcite cementation to depths of 4 to 8 feet and

moderate cementation below these depths. These materials

"would be somewhat susceptible to erosion by water and weather-

ing over prolonged time periods. Additionally, it is under-
stood that the channel slopes at the abutments will be at 2
to 1 (horizontal to vertical) and that high water elevation

~of 1233.84 will result in a major portion of these soils being

exposed to potential erosion during periods of peak runoff.

Therefore, slope protection, in the form of rip-rap or shot-

crete linings should be

slope configuration.

utilized to maintain the finished

2. Subsoils at the proposed channel base elevation will consist

of both cemented silty sandy clays and underlying silty sands.

Therefore, these soils,
would be susceptible to
of 6.71 fps. The scour
Therefore, the use of a
approach and exit walls

potential and to reduce

and particularly the silty sands, .
scour under the mean water velocity
depth is on the order of 3 to 4 feet.
shot-crete liner with turned-down
appears warranted to minimize scour

the possibility of undermining adja-

cent silty sandy clay slope materials which overlie the silty

sands.

3. Circular drilled pier or caisson elements bearing upon the

well cemented silty sandy clays (caliche) as encountered at

depths of 20 to 25 feet

below present grade will afford high

bearing capacity with relatively low settlement potential.

.

E
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4. Approach zone fills will be relatively minor. Therefore,
native soils will be at pavement subgrade level and the re-
sultant pavement sections, as presented herein, are based upon -

"R" value test results accomplished on native soils.

Foundation Design Recommendations: Circular drilled pier elements

bearing upon undisturbed subsoils were analyzed for the anticipated
loading conditions. Recommendations for other systems or loading con-
ditions will be analyzed upon request.

Unit bearing pressures as presented herein should be considered allow-
able maximums for dead plus design live load conditions. A forty
percent increase is permissible when considering total loads includ-
ing wind or seismic forces, or to determine the maximum toe préssure
of eccentrically loaded footings. Two (2.0) feet is recommended as
the minimum diameter of circular piers.

The following tabulation presents the relationship between depth of
caisson and allowable so0il bearing capacity.

Circular Drilled Allowable Soil

Pier or Caisson: Depth (Base Elevation) Bearing Capacity

Pier Location(l) 10.0 f£t. (min.fz) 15.0 ksf(3)
(El1. 1210.0 to 1214.0)

Abutment Location 20.0 ft.(min.)(z) 15.0 ksf(3)

(El. 1210.0 to 1214.0)
(1)

Where belled pier elements are proposed, it is recommended
that the top of bell be located no less than 18 feet below
existing grade so that the belling operations will in all
cases be accomplished within the cemented silty sands or
underlying caliche. Use of bells in non-cemented silty
sands could result in significant caving.

(2)

Depth to bottom of footing element referenced below lowest
adjacent finished grade for abutment elements and below
potential scour depth for pier elements.

(3)Bearing upon the moderate to heavy cemented subsoils.

T
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Estimated settlements for drilled foundations are 1/2 to 3/4 inches
for the maximum anticipated load indicated under "Scope".

Drilling of straight shafts within the near surface and subsoils 'in the
abutment areas should be readily accomplished with conventional rotary
or bucket augers. However, harder drilling conditions should be anti-
cipated at central pier elements where increased imbedment depth is
required to achieve belling within cemented subsoils. It is antici-
pated that drilling of the elements can be accomplished provided that
reasonable care is taken during drilling and.construction. Some

caving or raveling is anticipated where the silty sands are encountered

" and foundation concrete quantities will probably somewhat exceed ideal

geometric volumes.

Disturbed soils (drilling spoil) must be removed from the bearing sur-
face of drilled foundation elements designed on an end-bearing basis.
Adequacy of cleaning and verification of proper configuration should
be established by inspection of drilled elements. Applicable safety
codes will require safety casing for piotegtion of personnel entering
shafts for cleaning or inspection. Two (2.0) feet is recommended as

Fhe minimum diameter of circular drilled foundations to be entered.

Lateral Soil Pressures: Recommended design factors to assess lateral

earth pressures against retaining structures and resistances which
will counteract lateral and overturning loads are presented in the
following tabulation. Fill against footings, stem walls, and retain-
ing structures should be placed to densities specified herein to
minimize total active pressures and develop passive resistances with

low strains.

=
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Equivalent Active Soil Pressures:
Undisturbed sandy clay-—=====c—c—memceccm—————— 25 psf/ft.
Undisturbed silty sand-——-~m==———meaee e ——— 32 psf/ft.
Compacted granular backfill--—==memmmcmecaea—— 30 psf/ft.
.Compacted on-site clays—==—==—cec—cecm—mrca—————— not recommended as
v ' backfill
- Equivalent Passive Soil Pressures:
Abutment walls against sandy clays=—=———=—=—=——- 400 psf/ft.
Abutment walls with slope down & away
from wall-———-—-—mem e e e —————————— 300 psf/ft.
Drilled shafts: : . '
Piers in silty sand--——=—=—==-—c———mo—————m 500 psf/ft.
Piers in sandy clay:
Horizontal surface adjacent to pier-—----- 600 psf/ft.

Sloping surface (2:1) adjacent to pier--- 400 psf/ft.

.Excavated Channel Slope Stability: Proposed channel slopes of 2 to 1

(horizontal to vertical) will provide adequate safety against failure
based upon the existing soil conditions, ahticipated construction
procedures and proposed loading conditions. However, other variables
such as embankment slope erosion, increased approach fill height,
scour depth, etc. could have adverse effects on long term stability
and should be considered. In addition, should the channel slopes be-
come saturated or partially or completely submerged the factor of

safety could be substantially reduced.

Corrosion: It is recommended that concrete on and below grade be
made of Type II cement. Only minor corrosion of steel pipe
or underground metallic conduits is indicated in areas where soil

moisture contents become or remain high.

Site Grading: The following procedure is presented for placement and

compaction of fill in approach fill zones and abutment areas.
1. Completely remove all loose soils, vegetation and any road-

side debris, etc. from within proposed fill areas. Remove
existing asphalt in areas where sufficient clearance does not

O
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exist to place additiongl required base coursé thickness.

Where sufficient clearance does exist, the existing pavement
structure may be left in place but should be punctured, roughened,
or otherwise treated to form an adequate shear bond between

old pavement and newly placed fills.

2. Depressions, borrow ditches, etc. in excess of 8 inches
should be cleaned of all loose or wet soils, widened to
accommodate compaction equipment and sloping areas benched

to provide a level surface for fill placement.

3. Scarify, moisten or dry as required, all exposed native

ground surface to a minimum depth of 8 inches.

4, Place required fill in compacted horizontal 1lifts to sub-
base level. Soils obtained during site grading which are
free of vegetation and debris may be utilized as approach
£ill. More granular soils exhibiting non to low éxpansion
characteristics should be used as backfill adjacent to abut-

ment or wing walls.

5. Site clearing, fill placement and compaction should be
-accomplished under observation and testing directed by a
soils engineer to ensure adequate lateral support for
foundation elements, embankment slope stability and abut-

ment walls or wing walls.

Pavement: Soils derived from channel excavation and which are free

of vegetation, etc. or comparable soils borrowed from adjacent sites,
may be used as fill materials to elevate paved sections and approaches.
Bituminous surfacing should be dense graded central plant-mix asphaltic
concrete conforming with Maricopa Association of Governments (M.A.G.)
spedification requirements. Either single or double 1lift surfacings

can be utilized.

B E
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Existing subgrade soils should be cleaned, scarified, moistened and
recompacted for a minimum depth of 12 inches prior to placement of
£fill and pavement materials. Compaction requirements for subgrade
soils and subbase fill are presented in the following sections. '

The following pavement sections are recommended for indicated traffic

conditions and service life and are based on an "R" value of 8.

Y

. Service Life Pavement Asphalt Aggregate Select
D.T.N. (vears) Section Concrete - Base Base
50 20 Alt. No. 1 11.5" -— -

' ' Alt. No. 2. 4" 6" g"
100 20 Alt. No. 1 12.5" - : -
Alt. No. 2 4" 6" J11"

Minimum bituminous pavement thickness is indicated in all cases. The
alternate system of full depth asphalt section has been provided to

enable you to accomplish an economic evaluation of alternate sections.

Materials: Aggregate base course should conform to Maricopa Associa-

tion of Government (M.A.G.) specifications.

.

The following specifications are recommended for imported granular

subbase fill materials for use within construction areas:

Imported Subbase Fill

1. Gradation (ASTM: C136):
Percent passing by weight

Sieve Size

6" 100
lll ——
No. 4 60-100
No. 200 ‘ 40 max.
2. Maximum Plasticity
(ASTM: D424) : 10
E
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Imported Subbase Fill

3. Maximum Percent Expansion 1.5

4, Maximum Percent Soluble
Sulfates 0.10

*Expansion measured upon saturation of remolded fill
sample compacted to 95% of the ASTM: D698 density
at a moisture content slightly below optimum under
a 100 psf surcharge.

Comﬁaction and Testihg: Exposed, cleaned subgrade soils should be

compacted as specified. All fill should be placed and compacted in
ho:izontal lifts consistent with type of compaction equipment in use
to achieve uniform density. Compaction should be to the following
speéified percent of maximum density as determined in accordénce with
ASTM: Designation D1557.

Minimum
Percent Compaction

Native subgrade--—g-—==cm————— e e 95

Subbase fill (on—site* or imported) :
Abutment backfill (pavement approach zones)-- 95

Miscallaneous backfill granular soils (non- ‘
pavement zZones) ———=—m——mm e — e e 90

. *Compaction of on-site clay soils should be accomplished

with a moisture content between optimum minus 2 and
optimum plus 3 percent.
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The recommended maximum contact stress developed at the interface of
the foundation element and the supporting material.

A specified material placed and compacted in a confined area.
A layer of specified ,material placed ona subgrade or subbase.
Top of base course,

A horizontal surface in a sloped deposit.

A concrete foundation element cast in a circular excavation which may
have an enlarged base. Sometimes referred to as a cast-in-place pier.

A concrete surface layer cast directly upon a base, subbase or subgrade.
A base course composed of crushed rock of a specified gradation.

Unequal settlement between or within foundation elements of a
structure.

Specified material placed and compacted to specified density and/or
moisture conditions under observation of a representative of a_ soil
engineer, .

Materials depos:ted through the action of man prior to exploration of the
site.

The ground surface at the time of field exploration.

The potential of a soil to expand {increase in volume) due to the absorp-
tion of moisture.

Materials deposited by the action of man.
The final grade created as a part of the project.

A base course composed of naturally occurring gravel with a specified
gradation.

Upward movement.

The naturally occurring ground surface.

Naturally occurring on-site soil.

A natural aggregate of mineral grains connected by strong and per-
manent cohesive forces. Usually requires drilling, wedging, blastmg or
other methods of extraordinary force for excavation.

A base course of sand and gravel of a specified gradation.

A base course composed primarily of sand of a specified gradation.

To mechanically loosen soil or break down existing soil structure.
Downward movement.

Any unconsolidated material composed of discrete solid particles,
derived from the physical and/or chemical disintegration of vegetable or
mineral matter, which can be separated by gentle mechanical means

such as agitation in water.

To remove from present location.

Continued on Reverse Side
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. Job No.
Boring So Particle Size Distribution, % | Atterberg Limits Moisture - Density Rel. | Specifi ~ Permeability ‘R’ Value
" Depth, ft. : Dry Optimum | g | »Peciic Dry Expansion
No. Class. |Cobbles| Cravel | Sand | Fines A . S G A K Corrected
" |37t0127| 3 to4 [pato200] 200 | PL | L | P Density | Moisture | g ravity Density | v, | me | Pressue

1 12-14 SM 2 79 { 19

5 } 10-15 SM 2 84 | 14 | non-plastilc .

8 15-20 SM 28 50| 22 |18 |26 8 .
sG"a'l  0-2° CL 1 | 36|58 |16/32 |16 ' 8
SG"BY 0~-2' | sC 57 | 43 | 1726 | 9

Bz(i)r.xg Depth, ft. Remarks
LECEND
Muoisture Density Relationship Specific Gravity
1. Tested D-1556/AASHTO T-217 6. Minus #4
2. Tested ASTMD-2922/D-3017 7. Plus#4
3. Tested ASTMD-2922/AASHTO T-217 SOIL PROPERT‘ES - 3 CR
4. Rock correction applied to maximum Classification/Particle Size . L =1 @
dry density. AASHTO T-224 8. Visual . )

5. Other . 9, Laboratory Tested t: (é: S
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Lab No. CONSOLIDATION PROPERTIES OF SOIL of 36
part  II
Type of Material Silty Sand DUndisturbed [ORemolded [DJCompacted
Source of Material __ RWCD Briddge Crossing Boring ._.l______._. Depth _10-11"
Test Procedure ASTM 02,4-3 > Reviewed By . GKC Date . 7—31-78
0.2 10 2.0 10.0 - 100.0
'I z : ‘r { Initial Dry Density, pef 101.4
i. ; ; ;" i Initial Moisture Content, % 4.0 -
: ¥ g J‘ ! Initial % Saturation,
f ! ! ! "] Sp.Gr.ofSolids2.68  HAssumed
l l z ! | Moisture Condition of Sample
! ! | I" During Test: Initial .
’ f : [ . g ) Saturated — — e cmom e
A 1]
0.7 ; | l l , | |
i | | 4 ’ | |
i 1 ! E ! !
| i | , 1 | i
| ] — | [ [ |
i i | | ! i
0.6 ! l E T 1} ;r
! i ! l } l
. A
| ! | | | . |
0.5 [ | ! | ‘ '
) l I | | ‘ |
o } T
% | | [ { } l |
-4 l - 1 1 ) T t
g | % | 1 % L
g | i | | i j
H— '
1 | { ' ] I
‘ L] ! ! ! 1 |
L B |
! | l I % l
R TEe A |
] [ l | i ] 1
! | | ; .
| 1 | , | |
| | | ' ' * |
| 1 i l !
0.2 1.0 20 10.0 20.0 100.0
NORMAL PRESSURE, KSF g
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: CONSOLIDATION PRCPERTIES OF SOIL
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Lab No. of 36
part I I
Type of Material Silty Clay ﬁUndisturbed ORemolded  DCompacted
. Source of Material __ RWCD Bridge Crossing : i Boring _2 Depth __5=6"' _
" Test Procedure ASTM D2435- .- Reviewed By GKC Date _7—=3 1'7 8
0.2 1.0 2.0 10.0 100.0
f r !L : } Initial Dry Density, pof 88.9
i % z ‘; I‘ Initial Moisture Content, % ._2__]:'_2__.
: f ! 1I 7' Initial % Saturation,
: ! l l l Sp. Gr.of Solids _2.68 g?:::’;ed
! i L ! [ Moisture Condition of Sample
| ! ! | | During Test: "
, ‘ } I ‘ g g : Saturated we eeom ceee
[ l | | K Other ..
i I
0.90 { | | | : | |
; { ! | } !
] _—-\_'\T‘ T % } :- ) %
. 1 s
4 \ 1 *
71‘ t i M l |
| | 1 L : i
0.80 i K
T
! ! L ‘ : ,
I S I T I AN N |
e —
: |
0.70 t ; '
o | | | 1 ‘ l
z J | } 1 | i
x ) 1 ¥
g | | | i ‘r |
- ] 1 | t i : 1
T ] i 3 [ | i
e ~
' i Jr ' J } i
! J , ! | | |
f ! ! | | ,
1 K | I | |
e H e !
§ ( I [ 1l 1 !
I LR T f
] |
INATIRERRE ‘ |
{ | | l !
0.2 1.0 20 10.0 200 . ' 100.0

NORMAL PRESSURE, KSF

@
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Lab No. C;ONSOL_IDAT!ON PROPERTIES OF SOIL Of’ 36
part T
Type of Material Sand , » ; I§Undisturbe_d _ ORemolded OCompacted
Source of Material RWC_D Bridge Crossing i — ‘ Boring 3 Depth __ 15-16_
Test Procedure ASTM D2435- Reviewed By GKC : Date _7-31-78
0.2 1.0 20 10.0 100.0
; % } { j! Initial Dry Density, pcf _105.4 -
| ; } i i Initial Moisture Content, % 2.0
: ]' E J‘ 1 | Initial % Saturation,
il : l ‘! IL Sp. Gr. of Solids 2.68 g.?:::ged
‘ [ !f - t Moisture Condition of Sample
| [ | } During Test: ™!
l T ) r ( ' 8 ) Saturated — e e em
! ! : : E Othelr —— - s ® Somm—
| 1
0.6 ] : * :
T ? * | | ; | 4
: } ! ! i
l K o [ i |
{ l [ ! | | l
l | i i ; |
0.5 t t
T A |
! ! % L ! ’
; ? ? IR ¥ ! ]
! il ! | ! ; !
! | ] | l ! .
0 . 4 t ¥ ‘ ]
o = ] | -
< , } | ! ] l ]
-4 1 ' ] T -+
g N N N A
> | 1 l ! 1 ]
1 i I I ] 7 ]
i : 1 ! 1
R ‘ ] . ! I [
Ih l 5 ! ! ! !
| I K ! | .
¥ 1
BT N L |
| ARNERE . | | :
, | ] | .
! l 1 i ! !
! | L 1y | !
| | ] ' |
| L | | !
0.2 ’ 1.0 2.0 10.0 20.0 100.6
NORMAL PRESSURE, KSF |

|
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Lab No. " CONSOLIDATION PROPERTIES OF SOIL of 36
l part II
l Type of Material Cemented Sandy Clay __ RUndisturbed  CIRemolded DCorr;pacted
Source of Material _As. Noted . Boring .4 _Depth. 28-29"'
l Test Procedure _ASTM D2435- Reviewed By . GKC Date ... 12-=15=78
0.2 - 1.0 2.0 10.0 © 100.0
' { £ ;r % II Initial Dry Density, pcf _102.0
‘ f ; ; ; ; Initial Moisture Content, % .13 .3._
l ! i E ! . | Initial % Saturation, . =
‘ B
i ; f % % Sp. Gr. of Solids .2.68 85’;‘::3;“
_ 2 I ; Moisture Condition of Sample
i | + : | During Test: "
| | : | | & T Saturated — s em——
. | | 1] ] § | . Other e
| 0.70 ; | [ i f | 2
; | I | ’ | |
' I ] J \ [ ; '
1 $ i i Il H
A W W S N
) E i i T T ;
1 Y e 1 B
| | i T~ |
2 ! i l : \E\ i
i T T T S
5 i ! | ! 7
* | | o ] ; f
0.50 ; ! i
i i | | f
9 g 1 T T T
< | | | | ! | }
I N A
> ] ! ) ! ; ! 1
0 B
l i ! § ! ! i
! i 3 ! i | i
1 l ‘ ! | § f
i | | | | ; |
} . :
M
H——trHH
l | | | | ;
( l 1 % ] !
| L |
i , | ! ’ ; t
0.2 1.0 2.0 10.0 20.0 100.0
l NORMAL PRE.SSURE, KSF

1




l 90-06

Job No. __..8. 12—_467A_ ' ‘ page 17

 Lab No CONSOLIDATION PROPERTIES OF SOIL of 36
' . | part II )
Type of Material Caliche-Sandy Clay BlUndisturbed ([ORemolded [OCompacted
Source of Material Boring 4. .. Depth ...33=34"'_
Test Procedure A3 TM D2435- ' Reviewed By __ GKC Date .12-15-78
0.2 10 2.0 ' 100 100.0
% ! ! % § Initial Dry Density, pcf ——-94.0
i % : ; i Initial Moisture Content, % -10.6____
; f i f § Initial % Saturation, , =
i f 5 § '] Sp.Gr.of Solids . 2.68  Bassumed
! i l % I Moisture Condition of Sample
! { | i‘ During Test: = "%
l { i i i g T Saturated — — e mimm
0.80 g | | | 5 | .i
f : | | t a §
f ;_ 1 ! ! ; ;
| ! * ; | | !
T~
‘ ~ )] : |
0.70 § T i § N i ;
| § I § ] ! %
i i ! !
1 ? I | ? N 1
f I I B l ! i
! T i | T [ y 13
0.60 1 ; ’ g ;.
o ! I i ! i
b4 o i 3
% l ] ! 1 ] ; ‘
o N i ¥ ] T ? N
: | | | i | b |
g | i | | | | i
} ! f : f
. ! | , ; L :
! | , % | | |
i | ! ’[ L | l
i L | | ! i !
| i l | i J ’
Tt | | i | i
! | | | . ;
I § *, ,[ | : 1
J l ; { ! i ;
l | ; } l ] .
0.2 1.0 20 10.0 20.0 100.0

NORMAL PRESSURE, KSF

BN




' 812-467 A : .
Job No. page 18
‘ DIRECT SHEARTEST |, ..

Prt TT

[ . ! R ' i { : ~ A b H
; SENSES RN, 177 Lab./Invoice No.
; o ‘ : ————  Type of Material :
; L : ! L - HR . —F
L L . T T Source of Material TB#2; 5-6

l‘ : Sampled By GMD o ' Date 7-10-78
ettt Submitted By GMD —_ Date . /—10-78

GKC " pate 7-31-78

4 Reviewed By

ASTM D3080- Single Shear

SHEAR STRESS, KSF'
N
o
1

— ; i Dl -———— Test Procedure

T L Test Condition: -~ — InSitu  -—-—-- Saturated

i / i ’ | ‘ Sample Condition: Kl Undisturbed [ Remolded

=

°
\
\

NRun T TP T T T L nitial Dry Density, pef 88.9
NN i . O ] ‘j n Initial Moisture Content, % _ 21.2
R anAn GO=__29 % c=___ 0.08ips/Saq.Ft.

0 20 30 : 40
NORMAL PRESSURE, KSF '

T’ . T ‘ Lab./Invoice No.

1 Type of Material

Y : - : - L ’ * .| Source of Material TB#1; 15-16'

Sampled by GMD Date 7=~ lO-— 7‘8

, KSF

Submitted By GMD Date _ 7/—10-78

Reviewed By - GKC Date . 7—31-78

N
=)

SHEAR STRES‘S

Test Procedure _ASTM D3080- - Single Shear

| = -

] | ; I : ., Test Condition: —— InSitu~ ---—-- Saturated

lo I /./ - 0 J — 7T sample Condition: & Undisturbed [ Remolded
A S = ] nitial Dry Density, pef 100,09

IR <G i N + T _._‘ e ar

METd SNNNE NN R IR i Initial Moisture Content, % _2.5

A e e

e B R EaE ] =31 c=_20 Kips/Sq. Ft.

l : ‘ : bt . L8 ! j

00 Z i : ‘ . | ! Yo t i 1 .

10 20 30 YY)
' _ NORMAL PRESSURE, KSF

3

O y




b

l JobNo. __812-467A
? s :
| - |
l - 30 f T ; :
- M
l w : — <
17 : : R i
¥ [ ‘ i
A - R R
m . %20 i N
5 L
l % A
4 IR
wy '/ H
. L ;
1 i 1
“ 1o 1 iz : ‘
i Q7 !
. E H ’1/ H t
i f
—
- pd |
l : ’ | ; ! L
0 . i ?
‘ 1.0 20 3.0 40
l NORMAL PRESSURE, KSF
l ' ‘ I B bt
' 3.0
I .
v
N4
-
vy
i 4
5201
[+ 4
< 1
< [T
l I
v
l 1.0
0¥ - ‘
l 2.0 3.0 40
NORMAL PRESSURE, KSF
1 3

page 19
DIRECT SHEAR TEST of 36
part I I
Lab./ Invoice No.
Type of Material Sand
Source of Material TB#9; 20-21'
Sampled By ED) Date 12~-1-78
Submitted By GMD Date __12~1-78
Reviewed By GKC Date __12-15-78
Test Procedure _ASTM D3080- Single Shear
Test Condition: —— InSitu  -ecemme Saturated

- SampIeCondition: & Undisturbed [ Remolded

Initial Dry Density, pcf __104.0
Initial Moisture Content, % __2:2 :
¢0=_32 °c=_0 Kips/Sa. Ft.

Lab./Invoice No.
Type of Material Sand
Source of Material __TB#6; 15-16'

Sampled by __GMD Datel2—-1-78

Submitted By aDn Datelz‘:l"‘78
Reviewed By _GKC Date_l2—15-78
Test PrOCedure ASTM D3080- . S'ng‘e Shear
Test Condition: — — InSitu  --------Saturated
Sample Condition: R Undisturbed [J Remolded
Initial Dry Density, pcf 106.6

Initial Moisture Content, % 4.1

0=_3° °o¢c=_0 Kips/Sa. Ft.




PART IIT

RESULTS OF FIELD EXPLORATION

E
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paee 20
. SOIL CLASSIFICATION AND LEGEND | of 36
t
P IIT
COARSE-GRAINED SOIL FINE-GRAINED SOIL
MORE THAN 50% LARGER THAN 200 SIEVE SIZE .MORE THAN 50% SMALLER THAN 200 SIEVE SIZE
MAJOR oY o ' MAJOR
DESCRIPTION DIVISONS o™ & DESCRIPTION DIVISIONS .
WELL-GRADED GRAVELS OR  GRAV- INORCANIC SILTS AND VERY FINE
EL-SAND MIXTURES, LESS THAN 5% - ML SANDS, ROCK FLOUR, SILTY OR CLAY-
200 FINES EY FINE SANDS OR CLAYEY SIiLTS
POORLY-GRADED GRAVELS OR GRAV- CRAVELS | WITH SLIGHT PLASTICITY siTs
EL-SAND MIXTURES, LESS THAN 5% - More than half % INORGANIC CLAYS OF LOW TO MEDI- AND
200 FINES of coarse fraction cL UM PLASTICITY, GRAVELLY CLAYS, CLAYS
SILTY GRAVELS, GRAVEL-SAND-SILT is larger than SANDY CLAYS, SILTY CLAYS, LEAN Liquid limit
GCM | MIXTURES, MORE THAN 12% - 200 X No. 4 CLAYS less than 30
FINES sieve size. ST
. HI{THE o | ORGANIC SILTS AND ORGANIC SILT-
CLAYEY GRAVELS, CRAVEL-SAND- i CLAYS OF LOW PLASTICITY
M ) HH
A cc g&A,:-(,N"Q'SXTURES’ ORE THAN 12% INORGANIC SILTS, MICACEQUS OR
P MH | DIATOMACEOUS FINE SANDY OR SILTY
PR W WELL-GRADED SANDS OR GRAVELLY SOILS, ELASTIC SILTS
YA SANDS, LESS THAN 5% - 200 FINES /' SILTS
- X SANDS INORCANIC CLAYS OF HIGH PLASTI-
N POORLY-GRADED SANDS OR GRAVEL- / CH AND
iy 5P | LY SANDS, LESS THAN 5% - 200FINES | ore than half s CITY, FAT CLAYS CLAYS
3 ; A Liquid limit
. ND-SIL is smaller than / ORGANIC CLAYS OF MEDIUM TO HIGH
111 M| MoRe S P MIXTURES Nos /2| OH | -PLASTICITY, ORGANIC SILTS greater than 50
7 ) sC CLAYEY SANDS, SAND-CLAY MIX- °T PEAT AND OTHER HIGHLY ORGANIC
A TURES MORE THAN 12% - 200 FINES : SOILS
NOTE - Soils with 5 to 12 percent minus 200 fines
should be classified with dual symbols
. PLASTICITY CHART
SOIL FRACTIONS 60
Component Size Range 50 |__FORFINE GRAINED SOILS
i 1 T
Boulders Above 12in. AN? FINE fRACTPN OF CH
Cobbles 3into12in. x
Gravel 3in. toNo. 4 sieve ol COARSE-GRAINED SOILS //
Coarse Cravel 3in.to % in. z
Fine Gravel % in. to No. 4 sieve > /
Sand No. 4 to No. 200 e 30 v
Coarse No. 4to No. 10 = o<
Medium No. 10to No. 40 2 cL o
Fine No. 40 to No. 200 < 2 o
Fines (silt or clay) Below No. 200 sieve o /
MH & OH
. " mcLy | ]
Soil Classification: ASTM D2487 . W/ ML & OL
Classification is visual unless accompanied by mechanical analysis T T ML - I
. . . . o o
ianr;gt/i\(‘)trt‘e:n;i; limits. Percentage shown on log denotes visual approx ° 20 20 30 0 50 50 70 20 100
° LIQUID LIMIT

LEGEND OF BORING OPERATIONS

BORING NUMBER ~—a 2

AUGER BORING

ROTARY BORING
# CASING

bt |
GROUND ELEVATION Dsm wzt CORE BORING
7 ; \ L_J
CP = PENETRATION RESISTANCE (CONTINUOUS SOUNDING) BLOWS/FT. 24 7K
2.0inch O.D.hbullnose., “'A’" rod, 140 hammer with 30° free fall, ~—- 5 ‘.
RF = more than 100 biows. ;‘; o { -MATERIAL DESCRIPTION
N = PENETRATION RESISTANCE (STANDARD) BLOWS/FT. i —
2.0inch O.D. split barrel sampler (ASTM D1586). “’A” rod, 25 /| 1 MATERIAL CLASSIFICATION SYMBOL
140 hammer with 30" free fall. RF = more than 100 blows. \E—-—--—a—\.\ ESTIMATED MATERIAL CHANGE
R= PEN!;:TRATlOb;ézesnsgANCE (SA;%PLEfR) BfLSWS/FT. 2.42';‘1.0. 7 | ‘\'&
T ring sampler, ‘*A’’ rod, 140 hammer with 30"’ free fall. RF = more than
Sample Type 100 blows. 4 7 \‘ ABRUPT MATERIAL CHANGE
'; R'"fb Tube DRY DENSITY OF SOIt ——=101.2 pcf 7 AN
y tu e - \
S Standurd Split SOIL MOISTURE CONTENT 07% oo \ e CASING |
Barrel GRADUAL MATERIAL CHANGE SATE § o
B Block GROUND WATER SURFACE _L_SZ__ ‘.
g Grab
Cutting . {1_
V  Verticol Face Cut DATE COMPLETED BORING ———= 4-27-71 CAS.NG SHOE




1027

E * ' SO!L BORING DATA . '
. ‘ . : -467 A .
Location of Boring RKCD~Br1dge Crossing : No. 1 : Job No. 8l2 467 .
Elev. Topof Hole _1236.1 __ Datum ____Per WBC Datum ' Prepared By QD Date 7-10-78
Type/Size of Boring _ 8" Date __/—10-78 : Driller Pete/Frank Reviewed By KLR Date 7-31-78
Penetration . . Particle Size o Grain | S & Dry Plas- Consis- | Cemen-
%eks::?/‘y‘:c: § & ' SE 3 . _'g; 5 Distribution % g § Shape ‘g : Strength ‘umy tency tation
Depth = &z | 3£ | 5% Description 3s a 2 g | = E s e B e Eole s
Ft 2 3 ] % | = |3 E Sl s Be BTS2 NE EEAREL
c| ~ |§ & | 383 RN AR ARAREER: 1 Ol UL e
1 S O S R SILTY CIAY; Light Brown CL__|1/2" 140 1100} xsex . X i 8 X
2 21 |R|102.410.1 Trace fine sand, moderate cementa- rr |- |t SERDENRNRARIRA RN
3 _near OF-M,_«tlon,.vbelow.happr.ommately 5 feet. SN REREER T RS RN RERREENE B
4 below PL EEEEERERRRI RN
5 B v U N ERRRERARE
|37 IR 94.0|21.9 i Al
7 B I R - RN
o _ _ ; I A i BANE
s 1] ) FESRRRERRRRIRE i
1 R R L. L
= 17_|R| 1014 4.0 —
3 slightly |SILTY SAND;  Brown; Trace Clay;| SM [1/2"] Tr 155 |35 || pex | x| X
4 danmp | Trace medium to coarse sa.nd below 65 |45 || L 10
5 A T B Y ' 9 : :
6 15 |R|10092.5
7
8
9
ad Y Moderate to heavy calcite cementation 1
! 51 |R10222.2 below 20'.
2 : :
3 JE——"
3 H
6 50/2"| R|No Recovery | e ISVESU I PR DUV SN N S E AR RSN S URA RN BRANEEN RN NN RN
7 | Slightly CALICHE, Tan;. leflcult drllllng L 1l L
8 e famp | | below 27'. . — NERNENE SR ik
9 ‘
!
wm TR Ty O A O DT S e O SO AP NI W SRR

Stopped SWBO !

No Sg”oun ater encountered 2
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE a2
CONDITIONS ONLY AT THE SPECIFIC TEST 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, THIS DATA S

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR |
AS DEFINING CONSTRUCTION TECHNIQUES.




» . : L[]
‘ * SOIL BORING DATA
. . RWCD i rOsSsin . 2 812-467 A
Location of Boring Bridge Crossing No. Job No. i
GD 7-10-78
Elev. Top of Hole _._1236.1 Datum per WBC Datum Prepared By Date:
Type/Size of Boring __8"______ Date___7-10-78 Driller Pete/Frank __________ Reviewed By KIR Date7-31-78
Penetration : A Particle Size P Crain | $2 Dry Plas- Consis- | Cemen
%!l;:té‘;‘? § § g _§ § -3 Distribution % 'Eg Shape _§ § Strfng(h ticity tency | tation
o s| &x | 2f |82 Description B4 5] 2] s Tl e e T ML N A
: g -8 % 3 5 z 2 SRl R e R ER g T
C N |5 & o r: 3 H g ] 3 % 3§§(§§§4§ ZE gzgz g: u.i ;r:z_ig
1 , hear SILTY CIAY; Light Brown .| CL_[1/2" ' .0_1100] x i A x|
2 21 _|R103.7.9.4 Trace fine sand, moderate. cementa-. Tr| - SRREERRNEE
3 ot} tion below approximately. 5 feet. Ll
4 {...below P - : L
5 . -
6 20 1R/ 88.9|21.2 e S Lhibpt AR
7 - . N } b BRNEN
A N R S D HERy RN L
£ N N SN R SN R . AR
10 i A5 ! Ll
“"'12 20._|R{.97.9{.5.2.| = = qEpmEs
; — ‘ N T S REEARS L AENE
3 [ slishtly | sTrry  sanp;  _Brown: Trace Clay; SM_[1/2° Tr| 55| 35| xxx 'K X x
e R i H
4 damd | Frace medium to coarse sand below 65| 45 1 158 il
5 ) 151, ; L
6 50 |R* 6.1 Moderate to heavy. calc:l.te _cementatilon EARRANES
7 i below. 15 ft. BR 44
8 s
9 ) 1
2 S i IRRRERERE:
1 50/10"| R| No Recovery ? f fi
z_ ' _| CALICHE; Tan; Difficult drilling
3 | below 27! SRRNERY
4 i ! IR
5 R
6
- e} RSN RN ERRANEEEEY
7 —— —- e e S, e g i § mm - -
8 e — -
9 ..... A’ WD
my)yg——-—-—-—-—“—m mmmw. ! —_-__u—-* —— :
§topped @ 307
groundwater encountered %%
NOTE: THE DATA PRESENTED ON THE3E BORING LOGS HEPF( NTS SUBSURFACE a 0‘3
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED., bt
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES. [ W N
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA H oY N
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR |
AS.DEFINING CONSTRUCTION TECHMIQUES.




Location of Boring

RWCD Bridge Crossing . No.

M ' SOlL BORING DATA

812-467 A

€'D)

7-10-78

SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR |
AS DEFINING CONSTRUCTION TECHNIQUES.

Elev. Top of Hole ______1235_’”_9 - Datum ____pexr WBC Datum Prepared By i
"  — — m R -
Type/Size of Boring 8 Date 7-10-78 Driller Pete/Frank Reviewed By 7-31-78
Penetration . z - |-Cemen-
Resistance A T g £ Distribution % w2 tation
benth Blows/Ft. 2 §E 5% 'gg Description 3;5_} H] ¢ o z N & ‘e R . 2
t ? : g- N S 2 213 2 o H LT IEzEEATIELE
C N |z] & 28 v 8 ] 3 816 & ;'j: gggg p3- § 3&%5“@3
7 , : y , CL, |1/2 ‘ Tx |60 3 N X
w b dee STTTY SANDY CLAY: Light Brown: LR e {9V -8 X
2 19 IR 95.7 11.5 Pracefimesad = o 140_|90 RESE
3 near orl ol g
4 bellow_PL, 4
5
6 48 R %4.6/ 22.1
7 i s
8 Moderate -cementation. below. 8! o i
9
1 =25 .R.v.94,..7 5 Q ¥
2 : ;
3 slichtly | SILTY SAND; =~ Brown; Trace Clay; SN 55 X
4 damp Trace medium to coarse sand below 65 %
5 R B I - ]
6 16 05.4/ 2.0_
7
8 )
9 -
___________ TTO49 | R101.4] 15.3]. 7 =
5 .
3 - g .
4 slightily _ CALICHE; Tan; Difficult drllllng
5 damg | below 27'. g
6 75/8" 8 |} T S
7 - - - — ek e
8 - ) . ;
9 ¥
0 s '
Stopped @ 30 ,
o, groundwater encountered T e 3%
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPR ENTS SUBSURFACE = u{g
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED. o |
THIS DATA MAY NOT REPRESENT COMDITIONS AT OTHER LOCATIONS AND/OR TIMES, o} W N
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGH PURPOSES, THIS DATA ot | [«)] (V8]




a7

E : SOIL BORINGDATA Pg. 1 of 2
- . . . 4 . —
Location of Boring RWCD Brldge Crossmg —Offset 29'E o'ftistakedNo jOb No. 812 467A
sition _
Elev. Top of Hole _- 1234.9 Datum pexr WBC Datim PO i Prepared By GMD Date ___12-1-78
Type/Size of Boring _8" _______ Date __12-1~78 Drilier PL Reviewed By _GKC Date ___12-20-78
e Y P o § ] s Sireon fg | EE) s | O | S
Depth s S| Be | 28 | %2 Description 52 L ¢ s F IO ERHES L T T T e
Ft. 2 g Y 3 2] 3 -3 N gg’g RHEEEC -
C N E & . gé O 3] § g 3 5 & % §§§§§§:§§§§l§§-’£§f§z-Jg;kuingzsg
1 511. below) PL | SILTY SANDY CLAY; Brown to Tan; CL e Tr| 60| xxx 1| = R Ix]ix
2 Light cementation to 3.5'; moder- 401 90
3 ate to heavy calcite cementation
4 43 |R; 83.8/19.6 below 3.5'.
5 ) X
p )
7 Becomes sandier below 7'
8
9 I 55 |R1L07.6|17.5
10
1
2 i
3 slil damp |SILTY SAND; Light Brown to Brown. [SM___ {3/4" Trl 70| 20 X | = "
4 19 IRINo Recovery . | Light cementation. Fine to coarse | 80| 30 '
3 ...|.sand, trace fine gravel.
6 19 |RINo Recovery
.7 .
8
9 33 18 Gravel content increases below 19° s
20
T
2
3
4 129/9'1s :
5 well below P | CALICHE-SILTY SANDY CT AY; Tan CI, n 251 65 , e
6 Heavy calcite cementation. A 35.1.75
7 4
8
9 50/101R102.0]13,3
30 (continued)
° 9 .®
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE 3 %
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES, -4
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA =t W 1]
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTIOH OR — (=3} >

AS DEFINING CONSTRUCTION TECHNIQUES.



10-27

ﬂ ® SOIL BORING DATA Pg. 2 of 2
R . - IS t -
Location of Boring ___ TWCD Bridge Crossing Offset 29'E pgius::Li:i];e«:11\l 4 Job No. 812-467A
Elev, Tép of Hole __ 1234.9 Datum per WBC Datum ‘ Prepared By GMD. Date _12-1-78
Type/Size of Boring 8" Date 12-1-78 Driller PL, Reviewed By GKC Date ]12-20-78
Penetration R Particle Size ' P Grain | $2 ’ Plas- | Consis- | Cemen
Resistance § z - - § £ Distribution % '§§ Shape | % 2 Strength ticity tercy tation
Dep Blows /Pt ‘e £ 25 g ® D ipti =3 1 > S TE 5"2 goig gl el b i 1 v
HESEE RS eseription TR R E ]t 2| ¢ Rt aime sl
C| N |3 ° (continued) S| 2 3| 8|5 | 4| 3 BiELES ;}Z ST
_30 CALICHE-SILTY. SANDY CLAY;. Tan ‘ NERRN
2
3 .
4 50/5" IR[94.0]10.6 Very. heavy_cementation below REE
3 32': rock-hard nodules. 2" in
6 diameter
7
8
9 50 R |No. Recovery
40 . 41 SERRN
1 - i
2 1-Stopped--@-40! -
3 {-No-groundwater-encountered
P .
5
6
7
8
9 t3
7
2
3
4
5
6
.7
8
9
; i B = 3
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE = w
- CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED.
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES, B
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA z w N
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR [ o W

AS DEFINING CONSTRUCTION TECHNIQUES,




Nreds

'SOIL BORING DATA Pg. 1 of 2
+ e 3 . ] n
Location of Boring RWCD Bridge Crossing -Offset 23 ig w qii No. 5 Job No. 812-467A
staked position . ;
Elev. Top of Hole 1236.0 Datum per WBC Datum _ Prepared By D Date _12-1-78
" . : : -
Type/Size of Boring ___S.______ Date 12-1-78 Driller PL Reviewed By ____ GKC Date _12-20-78
o P g | < Db 35| Som g swengts | by | Sy | Saton
lows/Ft. a K - 4 5° e 2 T YT H
o 3| & -ég 5] Description B | 4 sl 2 e | o & il et sede Sl eanleaty
c| ~ |5 & | 3853 § | 8| 3| 8|8 3| 2 iyt *3‘*?2*‘ £33
1 sli.lbelow.pr| SILTY SANDY CLAY; Brown to Tan; CL L Tr 160 | @& xx% 1l x|ux R x
2 Moderate to heavy cementation 40 190 il i
3 below 6.5! il
4
5
6
7
8
9 Becames sandier below 9!
10
1
2
3 .
4 16 IS .| SILTY_SAND; Light Brown to Brown SM__|3/4" Tr | 70|20
5 slil damp . [Light cementation 180130
6 . JFine to_coarse sand,.trace.fine :
7 17 IS |gravel.
8
9 .
20
1 24 S
2
3
4
5 well below PL_|CALICHE-SILTY SANDY CIAY; Tan CL %" 125165 - t
6 Heavy calcite cementation. . 35175
7
8
9
30 {continued)
. T8 U
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REFRESENTS SUBSURFACE 5 %
CONDITIONS ONLY AT THE SPECIFIC TEST 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., THIS DATA : ‘5\) g
SHOULD NOT BVE COMSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTIO_N OR
AS DEFINING CONSTRUCTION TECHNIQUES, :




Rend) SOIL BORING DATA Pg. 2 of 2
Location of Boring ___FWCD Bridge Crossing -Offset 23'10" W of No. 812-467A
Elev. Topof Hole _1236.0 Datum __Per WBC DatUInStaked position Prepared By Date 12-1-78
Type/Size of Boring __ 8" _ Date . 12-1-78 : Driller __PL Reviewed By 12-20-78
%23’5&%" ) Ditetbuton % . %% Cton

I .t | 3 % i 5 o e s
oz s| & | g |82 Description 30405 a2 ] 5] it NN
c| N |4 & | 35 : 1 a3 8|68 & : pueisiiisgy £2258
(continued) @ FER T2 >
:2’)0 50/9YR[83.61-13.8 CALICHE-SILTY - -SANDY - CLAY; -Tan .
3 Vexry heavy cementation-below 31",
4 nodules. 2" in_diameter
5
6
7
8
9
40
1 50/5YR|78.1]9.3
2 .
3 Stopped_@ 41!
4 No groumdwater encountered
5 :
6
7
8 -
9
20
p
2
3
4
5
6
7
8
9
30
he] (=] b
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE g, - §
CONDITIONS ONLY AT THE SPECIFIC TEST 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 PURPQSES. THIS DATA [} w N
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR =] N ~J

AS DEFINING CONSTRUCTION TECHNIQUES.




10-27

ﬁ < SOILBORING DATA Pg. 1 of 2
: RWCD i i 1gn —
Location of Boring Bridge Crossing -Offset 20'9" E of No. 6 Job No. 812-467A
staked position
Elev. Topof Hole - 1234.9 _ Datum __ per WBC Datum Prepared By GD Date _12=1=78
Type/Size of Boring 8" Date ___12-1-78 Driller PL Reviewed By GKC Date _12-20-78
e N O 5| & | s AR
Beoth Blows/Ft. & 5 5 §8 L. =3 8 = 19 [T% =& NEERT AR R v
<pt 2 b £ 52 Description k-£ & £ g | s 2 55 33 3 ie g Eel'gcEolyzt
el & §3 5 g % ] 3 H T 3 k3 a?gagx@;%t‘_%,-gis%»—_g-:mseva
C N g S K] 3 3 & § ] = §2§2§§§Jzzzgz gggzgag: ;u‘ngzf%x
@ I g R P 1 i o s !
1 1 sli, beldw | 17y SANDY CLAY; Brown-to-Tan: CL | %" Tr {60 x| CR
2 PL . 40 190
3 Light cementation to_ 5! ;- moderate
4 to heavy cementation below 5 : : . e
5 P
6
7
8 RRNE
9
10
1 50/9" | §101.4 107
2 4
3
4
5 et .
6 39 106.0.4.1
7 .
3 814, darp SILTY SAND; ILight Brown to Brown SM /4" Tr |70 120 [ x || | XX w80y
9 Light cementation. 1801430 '
20 Gravelly Silty Sand zone 19-22'
1
2
3
4 >
5
6 50/2"] R No_Recovery E
7
8 well |below BL CALICHE-STLTY SANDY CIAY; Tan_ [ CL | %" 25 {65 (1 3pod (1 f sl ol 1] s
9 Heavy calcite cementation. 35175 i
30 (continued) :
° e ®
NOTE: THE DATA PRESENTED ON THESE PORING LOGS REPRESENTS SUBSURFACE . g %
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE T!ME DESIONATED.
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/COR TIMES, -~
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA ::: g g
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR |
A.S DEFINING CONSTRUCTION TECHNIQUES, )




Wi

B . SOIL BORINGDATA  pg, 2 of 2
Location of Boring RWCD Bridge Crossing -Offset 20'9"E of N, 6 JobNo. __812-467A
staked position :
Elev. Top of Hole 1234.9  patum per WBC Datum PO Prepared By GMD Date _12-1-78
" .

Type/Size of Boring 8 Date 12-1-78 Driller PL Reviewed By ___GKC Date _12-20-78
Penetration : . Particle Size B Crain z Dry Plas- | Consis- | Cemen-
Resnstam:eb § Zz g - § E Distribution % ~g§ Shape B2 Strength ticity tency tation

beoth Blows/Ft. £ EE 1} %3‘ Descrintion =8 $ n r Kl i L B e E. e e
HE SRR S P Ul E 22l 2| ¢ bt tatstaidsestysais
C N |&]| & o . 3 g 3 216 & 2 B3y L ;E-'.gxtgz-grwwsrz:g:
(continued) e as I EEEIRIEEIEE?
3] CALICHE-SILTY SANDY CLAY; Tan ) 1 r Lhit jﬂ»
2 .: :
3 very heavy cementaiton below 31!
p :
5 - -
6 50/5" R 96.210.9
7
8
T
40
1
2 Stopped @ 40°
3 | No groundwater encountered
4
5
6
7
8
9 -
P
2
3
4
5
6
7
8
9
! —_—
v 9 ©
NOTE: THE DATA PRESENTED OM THESE BORING LOGS REPRESENTS SUBSURFACE % 0”0.
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED, ”
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCAT!ONS AND/OR TIMES, =~
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES, THIS DATA =~ w N
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR i N (¥e)
AS DEFINING CONSTRUCTION TECHNIQUES, »




yrer . -

E . . SOIL BORING DATA ng. 1 of 2
Location of Boring __ RWCD Bridge Crossing — Offset 25'4" W of No. 7 Job No. 812-467A
staked position S
Elev. Top of Hole ___1235.9 . Datum ____per WBC_ Datum PO Prepared By GVD Date 12-1-78
Type/Size of Boring 6" Date 12-1-78 Driller PL Reviewed By GRC Date 12-20-78_.
I T N P 5 | Sy gg | com 28] o | o [ S [
lows/Ft. A : _5® = 3 e K T T T T
Depth 5| & gg 52 Description 3 4 52l s s g = 523 gl 5; el 6% trfe-es3y Qz‘%ﬂ
C N & & G & g : g & s |- % §‘§§§§§:s _.EI- Egt‘-"gzgz.,g: 3;@&‘\5: z{:g;;
1 sli. below BL | SILIY SANDY CIAY; Brown to_Tan CL._| %" Tr | 60 | xpx | lelilm il x| % sixd
2 Iight cementation to 6'; moderate 40.190 : pal
3 to heavy cementation below 6
4 ) '
6 e
. v
8
st
™10
1
2
3
4 A
5 slil damp_ .. | SILTY SAND; Light Brown to Brown .| SM 34/ Tr |70 20 ; XK || -
® . Tight cementation. . 80 | 30
-7
8
9 .
20
1 .
2 Gravelly sand laver. 22-24!
3
4
5
6 .
7 wall belaw PL CALTCHE-SILTY_SANDY CLAY; Tan CL._1%" 25 165 | xpeg i| = bt X o | XX
8 Heavy calcite cementation » 35 175
9
30 (continued)
3T 2 2
NOTE: THE DATA PRESENTED ON THESE B80RING LOGS REPRESENTS SUBSURFACE 3 %
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED, [ o]
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES, =~ w (9% )
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA - N (e»)
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR
AS DEFINING CONSTRUCTION TECHNIQUES. ’




B _ .- SOIL BORING DATA Pg. 2 of 2
Location of Boring " RWCD Bridge Crossing Offset 25'4" W og t,I 7 Job No, _812-467A
staked position -
Elev. Top of Hole _._1235.9 Datum ___per WBC Datim Prepared By GMD : Date _12-1-78
Type/Size of Boring __ 6" Date 12-1~78 Driller PL Reviewed By GKC Date _ 12-20--78.
%’:f;’::}; g oz v | 3 . g £ ofif‘ffﬁ{ﬁi‘.’."% }é‘g gf::g‘e k § 5"2%!?' :::Y %n"s; C‘:?':'?
ows/Ft. -~ @ K . - ; 5% o Tei ot T P
Depth Sl Ex | 3% se Description 3 E0 7 715 FR a5 LS A A TR R
Ft. g z §(§ s-l .8 g § 3 g b g __;Y-§§g°lgsggfggé.-f:xeé_g‘_fﬁg;;%é@;
A - EIRI R
31 CALICHE-SILTY SANDY CIAY; TAn ' BEREENEER RN RN
2 ’
3 Very heavy cementation below 32°';
4 cementation nodules 2"in diameter
5 - i
6
7
8 T b~ S R s
9
40 .
1 .
2 Stopped @ 40!
3 No_groundwater encountered
4
5 4ot
6
7
8 -
9
1
2
3
4
5
6
7
8
9
. D .9 v
NOT@: THE DATA PRESENTED. ON THESE BORIMNG LOGS REPRESENTS SUBSURFACE :-i %
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED. (=]
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES. 4 [9%) W
TrHIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA H [ }-l
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR .

AS DEFINING CONSTRUCTION TECHNIQUES.




10-27

E T SOIL BORINGDATA 5 - 1 ¢
RWCD Bridge Crossing - Offset 29'11" E of . :
i i ) 8 b No. 812-467A
chatlon of Boring , <Eaked p031%on Job No
Elev. Top of Hole 1235.0 Datum _per WBC Datum Prepared By __GMD Date 12-1-78
Type/Size of Boring 8" Date 12-1-78 Driller ___PL Reviewed By __GKC Date _12-20-78
e e 2 | e | | : 5| ¢ ebech 45| S | g s | Ve | oy | oo |
Depth M | &x | 8% 3% Description 32 El el o1 < RN K RO R RS BRI R AR
Ft 2 . MY $ | 3] F 1 2| U kel islipdtiEatniii s EEaTsLs
c N 5 & gé‘ Q ‘ é é H 3 5 3 g §§§5§§§ §§§#Z§§“§I§z-‘§4«3um51 z-;_. g%‘
1 511. below PL | SILTY SANDY CIAY; Brown to Tan CL & ‘ Tr |60 biriosd = Xl XM x|
2 40 190 :
3 Light cementation to 7';
4 moderate to heavy calcite cementad
5 tion below 7'
6
U P
8 LN
[} i
10 . 1]
1 41 |s
2
3 sli. damp |__SILTY SAND; Light Brown to Brown | SM__{3/4! Tr170_ {20 ||x4 % XX -
4 10 _1s : . |-Iight cementation. ‘ 80 |30
5 B ' i N
7 39_18 | SILTY SAND AND_GRAVEL; TLight SM-GM|_4" 0_1 35140 {15 ‘ ;
8 slil._damp Brown;_ Fine_ to_coarse.sand & Tr{ 4550 125 _ fboi
9 gravel;. trace cobbles. NREN
- 20
1 41 |8
2 ' .
3 sli. dan SILTY. SAND; Light Brown to Brown | SM__|3/4' Tr| 70} 20 -
4 Light cementation. 80130
5 ‘ : |
5 50/2" | R__= _|.11.8 . 5
7 well _below PL CALICHE-STLTY SANDY CTAY: Tan CL %" 251 65] L X || b; x X | XA
8 . 35].75
9
30 {continued)
T % 3
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE = %
CONDITIONS ONLY AT THE SPECIFIC TEST 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. THIS DATA [ ] w W
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR H N N
AS DEFINING CONSTRUCTION TECHNIQUES.




16-27 .

SOIL BORING DATA  pg, 2 of 2

3 3 — L] n
Location of Boring _fWCD Bridge Crossing - Offset 29'11" E Zg 't'o' 8 _ Job No. 812-467A }
‘ staked position - :
Elev. Top of Hole 1235.0 Datum per WBC Datum Prepared By [&\iD] Date 12-1-78
Type/Size of Boring 8"  Date ___12-1-78 Driller PL, Reviewed By GKC ; Date . 12-20-78. ..
rati : i Plas- Consis- | Ci -
- N B i S A A ey o
Bt 45| % 55 | 2s Descripti 32 | & . g il ey L e g I I S Y
A 18| 8% | 35 | &3 escription 0 2l B 2| e ] & Ioisil i iefride syl
C N 5| & 3 5 ) "3 i 3 38| a7 2 Biyeag i3k g;_gﬂgf.sgqgia;;gfssgg
(continued) > e I e B M <
31 CALICHE~-SILTY. SANDY. CLAY: Tan ‘ ;
2
2 Beavy calcite cementation below S
4 31'; frequent 2" cementation Ll '
5 nodules.
6 50/8"R | 98.0 12.3
7 .
8
9
A0
1
2 g Stopped @ 40!
3 {-No_groundwater-encountered
4
5
6
7
8
9
20
1
2
3
4
s
6
7
8
9
30
v g T
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE 5 g
CONDITIONS ONLY AT THE SPEGIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED. i
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES. -
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA - w W
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR — AT )
AS DEFINING CONSTRUCTION TECHNIQUES.




wegzr

E T, SOIL BORING DATA Pg. 1 of 2
Location of Boring RACD Bridge Crossing - Offset 23'2" W of No. -9 JobNo. ___812-467A
tak it .
Elev. Top of Hole __ 1236.0 Datum _per WBC Datum staked position Prepared By GMD Date __12-1-78.
Type/Sizeof Boring_8" _ pate__12-1-78 Driller _PL, Reviewed By GKC Date. 12~-20-78
e ez | e |3 Jasdesie MR RS
oups . ;‘i e gg iz Description 3% ‘ § 3 i | 3 . z S %‘%? ;‘i g?,g}gaﬁ‘ g.zf_sz‘ B ‘E‘ggﬁg REPA
c N 3] & ] S S| § 31868 4 : §§§§i§, J;%gz;gagg:gzéagz 3‘:;«-»5: 23 gf'
1 sli.|below  |STILTY SANDY CIAY; Brown to Tan CL_|%" Tr | 60 || Mxx || = f{ x | x
2 PL Light to.moderate-cementation 40 { 90 - BERERES
3 ' to-8';-moderate-to-heavy-cementa : !
4 tion below 8
.5 -
5 50/111R[88.3/20.3
7
8
9.
10
1 50 Ir1102.89.4 . 1
2 ‘ {Becanes.-sandier below- 12!
3
4
5 S
T 25 _iRi84.3]5.8
7 - ) ,
8 sli| damp SILTY SAND; Light Brown to Brown SM__13/4! . Tc |70 1 20 : =
9 Light cementation. ' 80 { 30
20
1 50 _|R{104.0/2.2
2
3
4 sy
S -
6 well below PL  |CALICHE-SILTY SANDY CIAY; Tan CL_ | 4" 25 |65 || xxx ||+ XY
7 Heavy cementation , | 3575 aaEul RNt
, :
9 L
30 (continued)
2 % %
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE a %
CONDITIONS ONLY AT THE SPECIFIC TEST LOCATIONS AND AT THE TIME DESIGNATED. - )
THIS DATA MAY NOT REPRESENT CONDITIONS AT OTHER LOCATIONS AND/OR TIMES. o W w
THIS BORING DATA WAS COMPILED PRIMARILY FOR DESIGN PURPOSES. THIS DATA — N B
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR |
AS pEFINING CONSTRUCTION TECHNIQUES.




E , : o SOIL BORIMG DATA Pg. 2 of 2
S sition - L '
Elev. Top of Hole __1236.0 Datum per%gd Dggmn Prepared By GVD : Date __12-1-78
. U : . ' .
Type/Size of Boring 8' Date ___12-1-78 Driller _PL Reviewed By GKC : Date _ 12-20-78
Penetration . . Particle Size Grain | $2 Ory Plas- ‘1. Consis- | Cemen-
Resistance gl oz - § £ Distribution % 85 | shape | §B | Steength | ticity tency | tation
Depth Blows/Ft. b= H gg gg H H "'.‘é 2 > G: iy &’8 ISR R H = HE
iy 3 §R £5 52 Description B lglzlal ]38 _g{ggag iT o}, 558 sideesializ iy
3 o . 3 2 S BT EPR NP C BT R ST LA T2 S
Cl N s (continued) S 1 d | 3| 8|8 | 2| EEMERAIRIRRE R PR g
31 50/9"| R|-99-.9]-19.9 CALICHE-STLTY SANDY CIAY: Tan s EEESRIRRAERERANES
2 v i
3
4 -
5 R
6 .
? i
8
9
40
1 50/10" R1I116.G 8.5 i
2 i
3 !
4 . Stopped-@ 41"
5 f—No-groundwater-encountered
6
7
8
9 -
20 ~
T
2
3
4
5
6
7
8
9
30
; ‘ T 5 E
NOTE: THE DATA PRESENTED ON THESE BORING LOGS REPRESENTS SUBSURFACE 5y 2
CONDITIONS ONLY AT THE SPECIFIC TEST 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. THIS DATA [ (=)} (54}
SHOULD NOT BE CONSTRUED AS PART OF THE PLANS GOVERNING CONSTRUCTION OR d
AS DEFINING CONSTRUCTION TECHNIQUES, ’
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PART IV
SITE PLAN
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