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Geotechnical Design Report
Introduction

Per youi request, we are providing a Geotechnical Des;gn Report (GDR) for State Route
49 from KP 15.5 to 18.0 (PM 9.7 to 11.2) in Nevada C@unty, California. The project
proposes to widen Route 49 from two to four lanes with continnous median / left
lanes, create a new signalized intersection, and replace dr'iveway and private road access to
the hlghway with a system of frontage roads. In addition, two soundwalls and a wildlife
crogsinig will also be constructed. A vicinity map is presented as Attachment 1,

The purpose of this report is to document subsurface geotechnical conditions, provide
analyses of anticipated site conditions as they pertain to the project described herein, and
to recommend design and construction critéria. This report also establishes a geotechnical
baseline to-be used in assessing the merit and/or scope of potential changed site conditions
and is intended for use by the project design engineer, construction personnel, bidders and
contractors.

Pertinent Reports and Investigations

The following publications and plans were reviewed to assist in the assessment of site
conditions:

Grass Valley, CA 7.5-minute quadrangle, United States Geological Survey, 1995.
Geologic Map of the Chico Quadrangle, CA Division of Mines and Geology, 1992.
California Seismic Hazard Map 1996, Caltrans, Lalliana Mualchin, 1996.

Monthly Climate Summary, Grass Valley, California 1966-2005.

Route 49 Project Plans, undated. |
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Existing Facilities

California Route 49 in the project vicinity is a two-lane 'll]]leldEd highway paved with
asphalt concrete. Lane widths are 3.6 meters and shoulder w1dths are 0 to 2.4 meters. The
highway is aligned in a general north/south direction.

Within the area where the proposed improvements are to ;occur the highway is bmlt n
both cut and fill sectiens. The cuit sections range from 0.5 m to 6 meters in height with
side slopes ranging from 1:1 to 1:1.5 (V:H). The fill sectxcms range from (0.5 m to 5w in
height with side slopes ranging from 1:1 to 1:2 (V:H). The slopes are heavily vegetated
with grasses and appear to be performing favorably. Commercial buildings, residential
buildings, and vacant land are located adjacent to the highway. Above.and below ground
utilities are also present adjacent to the highway. '

Proposed Improvements

The project proposes to widen Route 49 from two to four lanes with continuous median /
left turn lanes, facilitated by cut and fill sections, from apprommately Lady Jane Road to
Norambagua Way. The intersection ¢f La Barr Meadows Road and Highway 49 will be
relocated to the south and signalized. The highway will be w1de.ned from two to four lanes
with continuous median / left turn lanes forth and south of the new intersection to provide
adequate ‘storage and left turn movements. The numerous diiveways and private road
access will be eliminated by a systemi of frontage roads that will provide access to the
highway at the new signalized iniersection. In addition, tlns project includes construction
of two soundwalls and a wildlife crossing.

Physical Setting

The physical setting of the project site and the surrounding area was reviewed to provide
climate, topography and drainage, geology and seismicity, and soil survey characteristics
to aid in project design and construction planning. '

Clitnate

According to the Western Regional Climate Center for 1966-2005, the average annual
precipitation in Grass Valley (located 7 km north of the project site} 15 1350 mm (53 in).

“Caltrdris ingroves mobility across Califorivia ™
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Thé majority of this precipitation falls between October and May. The average annual air
temperature is approximately 20.3° C (68.5° F) with the l:ughest average daily maximum of
30.8° C (87.4° F) in July and the Jowest average daily mmlmurn of ~-0.2°C (31.6" F) in
December. ; :

Topogiaphy énd Drainage |

The Grass Valley, CA 7.5-minute quadrangle dated 1954 was reV]eWBd to determine the
topographic features in the region of the project area. The terrain| is mountainous with
elevations ranging from approximately 610 to 700 meters (2000 t0!2300 feet). Existing
highway drainage includes V-ditches on both sides of the highway.

|
L

Site Geology ' _ |

Geologlc Map Serjes “Geologic Map of Cahforma ChICO Sheet Caﬂﬁonua” dated 1992,
the borrow site is located in an area of Mesozoic plutomc rock cmmposed primarily of
quartz diorite, tonalite, irondhjemite, gquartz monzonite. i

Exposed materials observed in thie existing cut slopes w:thjn the prbject Iimits consist of
moderately soft, brown with iron staining, thmly~bedded metashale and residval soil
derived from the metashale. ; }
! l
: |

|

Slope Stability

Existing cut slopes and embankments along Route 49 -within the project limits are
observed to be generally performing well at their approximately 1:1.5 (V:H) to 1:1 (V:H)
slope inclinations. Some minor erosion was cbserved on the cut slopes and embankments;
however, the slopes appear to be in stable condition. The slopes are moderately to well
vegetated with grasses, shrubbery, and trees. -

Selsmicity
Based on. the Caltrans California Seismic Hazard Map, dated 1996, the controlling fault

for the site is the Big Bend-Wolf Creek-Maidu-Bear Mountdin fault (BWM, fiormoal). This
fault possesses a Maximum Credible Earthquake moment magnitude of Mw = 6.5, and is

“Celtrans improves mobility across California™



()

P

Mr. Winder Bajwa Geotechmcal Design Report
March 7, 2008 : ; La Barr Meadows

Page 4

located approximately 2 kilometers west of the sile. Based on the referenced map, the
peak bedrock acceleration at the site is estimated to be 0.5g. The: potential for surface
rupture due to fault movement at the site is considered m51gmﬁcant, as there are no known
faults projecting towards or passing through the project site.

Liquefaction is a loss of soil stréngth and stiffness due:to an increase in pore water
pressure during cyclic loading, such as occurs durmg an em’rhquake Soils with
liquefaction poténtial inclnde lopse cohesionless soils that may become saturated. Based
on, the subsurface investigation potential at the project location may be considered low due
to presence of cohesive soils at the projeet location. |

Geotechnical Exploration

A field exploration consisting of geotechnical drilling was perfomlad from January 7-10,

2008. Personnel from the Office of Geotechuical Demgn North a]oug with support staff;

performed the work.
Drilling and Sampling

The subsurface exploration portion of this project consxsted of dnl]mg five borings to
depths between 6.6 and 12.6 mieters below the existing ground surface. The borings were
drilled ‘with CS500 and CS2000 drill tigs equipped with a 75-tnm;(3 in.) diameter mud
rotary bit. Soil samples were obtained by driving a 36—mm inner diameter SPT Sampler
0.46 meters into the soil with a 63.5 kg hammer falling 0.76 meters. The number of
hammer blows required to drive the sampler the last 0.3 meters into the ground was
recorded. After the borings were completed, the boreholes were loosely backfilled with
the drill cuttings. The boring locations are presented as Attachments’2 through 4. The soil
classification system, the boring log legend, and the bormg logs are presented as
Attachments 5 through 14.

Subsurface Conditions

In general, (he near-surface soils indicated in the borings for this investigation consist of
redium dense pootly graded sand with gravel to a depth of approximately 1 meter. These
soils were underlain by mostly very stiff lean sandy clay to medium dense clayey sand and
extended to a depth of approximately 4.5 meters. These soils were undetlain by mostly
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mediom dense to dense well-graded sand to the maximur depth explored Groundwater
was not encousitered in the borings.

Geotechnical Recommendations

Based on the field reconnaissance, subsurface investigation, and litetature review, the
following geotechnical recommendations are provided.

Embankments

embankmants ‘with slope inclinations of 1:2 (V:H) with the exceptlon of "B Line" (County
Road) Sta 18+00 to 22+00 where the slope is 1:1.5 (V:H). If the embanlcments will be
constructed using local borrow material, the embankments may be constructed as
proposed. According to the Highway Design Manual, slope des1gus steeper than 1:4
(V:H) must be approved by the District Landscape Architect. '

At locations whére embankments are proposed to be widened or placed against existing
hillsides, embankment fill should be placed in accordance with Standard Specification 19-

- 6.01, “Embankiment Construction, Placing”, to assure adequate: emban]cment performance.

Specﬂica]ly, “When embanlanent is to be made and compacted on hﬂlSI{des ot where new
embankment is to be compacted against existing ernbankments, tﬁe slopes of original
hilisides and old or new embankments shall be cut into a mlmmum of 2 m horizontally as
the work 1s brought up in layers.” :

Cut Slopes

The cross sections provided by the Office of Design for the proposed construction show
cut slopes with slope inclinations .of 1:1.5 (V:H). Based upon our site investigations, it is
the recommendation of this Office that the cuts slopes may be constructed as proposed
with slope inclinations no steeper than 1:1.5 (V:H). Additionally, itiis anticipated that the
material within the cuts should be rippable by conventional means.

“Caltrans inproves mobility across California?’
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Soundwall 1 (STA 231+20 to STA 234+50)

Soundwall 1 has a height of 3658 mm (12 feet) and sits atop a concrste barrier. The
subsurface soil at the location of soundwall 1 consists of medium dense sand and grave!
underlain by very stiff sandy clay to clayey sand. The angle of friction ¢, is estimated to.be

30°. A drainage ditch is proposed en the highway side of the wall but is located far

“c:.‘ﬁough away to not affect the design of the foundation. CIDH Concrete Piles are

recommended for the foundation. According to the 2004 Standard Plans Masonry Block
on Barrier Soundwall, design parameters are as follows:

Design Parameters for Soundwall 1

[ Maximum Wall | Pile Spacing | Pile Depth | Pils Diameter
Height (mm) {(mm) (mm) (mm)
3759 3000 | 2600 [ 400

We note that the concrete batrier may not be used to retain earth under these design
parameters, '

Soundwall 2 (STA 231+50 to STA 234+20)

Soundwall 2 has & height of 3658 mm (12 feet). The subsurface soil consists of medium
dense sand and gravel underlain by very stiff sandy clay to clayey sand. The angle of
friction. , is estimated to be 30°. CIDH Concrete Piles are recommended for the
foundatipn. According to the 2004 Standard Plans, Soundwall — Masonry Block on Pile
Cap, design parameters are as follows: _

Design Parameters for Soundwﬁll 2

Maximum Wall | Pile Spacing | Pile Depth | Pile Diameter
Height (mm) | (mm) (mm) (mm)
3658 4900 2400 - 400

"Ca!!;am improves mability acrosy California”
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Wildlife Crossing

A wildlife crossing is proposed from STA 228+10 to STA 228+40 and will traverse
beneath the highway embankment. Based on subsurface mvcstlgahon, there 1s sufficient
soil bearing capacity at this location to support the crossing.

Construction Considerations

Erosion control should be considered for all disturbed areas within the project limits. The
Distnet Landscape Architecture branch should be contacted lfor erosion control
recorimendatiois. '

Caving of soil into the drilled holes during our investigation w?s mitiimal. Dunng
conistruction of the CIDH p]les caving expected should also be mm]mal

Project Information

Standard Special Provision S$5-280, “Project Information”, discloses to bidders and
contractors a list of pertinent information available for. their ins;pectien prior to bid
opening. The following is an excerpt from SSP $5-280 dJsclos,mg information originating
from Geotechnical Services. Items listed to be included in the Information Handout will
be provided in Acrobat (.pdf) format to the addressee(s) of this report via electronic mail.

Data and information attached with the project plans are:
A. Nore

Data and Information mcluded in the Information Handout provided to the bidders and

Contractors are:
A. Geotechnical Design Report for EA 03-246901, dated 3/7/2008.

Data and Information available for inspection at the District Office:
A. None

Data and Information available for inspection at the Transportation Labomto;y are:
A. None 7

"Caltrans improves miobility across California”
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The recommendations contained in this report are based on specific project information. If
any conceptual changes are made during final design, the Office of Geotechnical Design-
North should review those changes to determine if these recommendations still apply. If
you have any questions regarding this report, please contact Bengamm Barnes at 916-227-
1039.

BENJAMIN BARNES, P.E. | |
Transportation Engineer | ' No. 66090
Office of Geotechnical Design — North .\ Exp é,[ (30/ 208

¢: Qiang Huang
GDN File
GS File Room

“Calirans improves mobility across California”
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CONSISTENCY OF COHESIVE SOILS
. . T3 — el Pk : : —
Descriptor 5{}2?.3{2' ?ggf? ompressive pgﬁgfmma;gr.(f_gn_ Torvane (isf) | Field Approximation
Very Sofl <025 <025 <012 Easily penetratad several Inches by fist
Soft 0.25- 0580 0.25- 0,50 0.12-0.25 Easily penetrated several inches by thumb
Medium SR 0.50-1.0 { 4.50-1.0 0.25 - 0.50 Can be penetrated several inchies by thumb
with moderate efiort
Siff 1.0-20 - 1.0-2.0 050-1.0 Readil){ indented by thumb but penetrated
] U B o U E on|yW|h:greateﬁnrt e
Very Stiff 2.0-4.0 2.0-~4.0 1.0-2.0 Readlly indented by thumbnail
Hard >4.0 > 40 >2.0 Indented by thumbnall with-difficulty
APPARENT DENSITY OF COHESIONLESS SOILS MC{HSTURE
* Descriptor  SPTN,-Value (blows/foat) | ‘Descriptor | Ciiteria |
Very Loose 0-4 ‘Dry | Absence cfxf malsture, dusty, dry to the fouch
Loose 5-10 . ' ) .
Mediuh Dense 11-30 Maist _. Damp hut no visible water
Dense 31-50 Wet | visible free water, usually scil is below
Very Dense >80 waler tablse
PERCENT OR PROPORTION OF SOILS : " S0 PARTICLE SIZE
Descrigtor Criteia o | Desefiptor Size '
Trage Pariicles are pragent but estimated _Boulder | >12 jnches
ta be'less than 5% 4 Cobble . _3to12inches
Few 510 10% : ; . Gravel Goarse = 34 In;_:h._ fo _3jnjCh.e? -
st ©  Eme [ No4Sevetomimeh
Little: 15t0:25% ] : Loarse | Np. 10 Sieve to No, 4 Sieve
Some 3010-45% ] | Sand Medfum No. 40 Sieve to Mo. 10 Sieve
Mostly 50 10 100% ... iFine | No. 200Sieve toNo. 40 Sieve
) | Siltand Glay Passing No. 200 Sieve
PLASTICITY OF FINE-GRAINED SOILS
" ‘Dascriptor Criteria ) o ;
Nanglastic A 1/B-inch thréad éanriot bé rolled at ay water cohtent.
Law The thread can barely be rofled, and the lump cannut,bg:fnnn_aq%when difer thian the plastic iimit.
Medium The thread is easy {6 roll, and.not much time is réquitedto r’each the plastic Ilénit; it cannol be rerolled after
reaching tha plastic:imit. The lump crumbles when drier than the plasiic limit;
High it takes considerable-time: rnlllng;and,:knead]n%'tp:rgach the p]asiic limit. The _i_hn_aad can be rerolled several times
: after reaching the plastic imit. The lump can-be formed withoul crumbling when drier than the plastic limit.

CEMENTATION NOTE This legend sheet provides descriptors and
" Eriei -associated critéra for required soil-description compenents
Descriptor _ Griteria. . -only. Refer to Calirans Soiland Rock Logging, Classification,
- N o . -and Presentation:Manual {July 2007}, Section 2, for tables of
Weak ﬁ{|';”%'-,’,'§§,"g;§;§f,'§§_w"h handling or additional soil description compuonents and discussion of soll
. . ) " .description and identification.

Maderate Crumbles-or breaks with considerable

finger pressiire.
Strong Will not.crumble or break with finger

pressiire.

. TREBGRT TITLE T
Depariment of Transporiation ‘ ' " BORING RECORD LEGEND
Division of Engineering Services DIST. | COUNTY ROUTE  JPOSTMILE | EA
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Geotechnical Services PROJECT OR BRIDGE NAWE .
Ofiice of Geotechnical Design - North  |_La Barr Meadows
BRIDGE NUMBER | PREFARED BY DATE SHZEETf 2'
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GROUP SYMBOLS AND:NAMES

Graphlc / Symba Group Namu.'- Graphic f Symbal Grotp Naines
3 wont ] GRAVEL 7 ; LeanCLAY
oW / Lenn CLAY with SAND.
ieligrmded GRAVEL with BAND Lron CLAY wilh GRAVEL
/ CL | BANDY tean GLAY
Poatty yinginst GAAVEL ‘ /  SANDY Lt ELAY. willi GRAVEL
GP T ; GRAVELLY lean CEAY
Pty gractid SRAVEL wih S4ND "/ /] GRAVELLY isicn GLAY wiit SAND
1| wieigrars GRAVEL with g7 i, ERTY CLAY
GW-EEM o T | / BILTY. CLAY whiv SANTI
Whtl-grau=d GRAVEL willi SILT and BAND / 3 GILTY GLAY wih GRAVEL
: -CL-ML | GANDY'SITY-CLAY
e Wol-ginded GRAVEL wili CLAY (of SILTY CLAY) ; BANDY Sh.TY-CLAY with GRAVEL
| Cc - GRAVELLY EILTY CLAY
e iy e AN % REAVELLY GILTY CLAY wilh 5540
[ ‘Poorly graded GRAVEL W SILT SILT
GEGM SILT with BAND
7 Poarly gmded GRAVEL wil SILT snd SAND SILT wih GRAVEL
1 ML | -sanNDYsiLT
| f;"sf"[ e W‘E’- with GLAY “SANDY SALT.wilh GHAVEL
1 GP-E0 gy r:uied samemm CLAY. qnif SAND ' GRAVELLY.SILT
for | BT CiAY und SAN 1L | GRAVELLY SILT with SAND
“SILTY GRAVEL [~ DRGANIC kean CLAY
-G CRGANIC leain CLAY whh SAND
SILTY GRAVEL with BAND / ORGAMIC Jeun ELAY with GRAVEL
- / 0L | BANDY CRGANIG san CLAY
CLAYEY GRAVEL | EANDY.ORGANIC Inan CLAY wkk GRAVEL
Ge o GRAVELLY ORGANIC Jean CLAY
oA CLAYEY GRAVEL it SAND ﬁ : GRAVELLY QRGANIC lean CLAY whh GAND
E}%(‘—’ T Tv e ’e y ’ ’ ' UﬁGANIBE'LT
il ’é’ GCEM 5"‘“_" CLA?E.\‘ Gmy?' o DAGANIC BILT wilh BAND
f EILTY, CLAYSY GRAVEL with 84N0 ORGANIC SILT with GRAVEL
= Qf. | BANDY ORGANIC SILT
“Well-fractect EAND ) ‘| SANDY ORGANIC 5ILT wih GRAVEL
GRAVELLY GRGANIC SILT
| W oot SARD with GRAVEL A GRAVELLY DRGANIC ST wih SAND
" Fot CLAY
Ponrly gmded GAND 7 o S A wits GAND
“Poorty gincert SAND with GRAVEL o 4 Fut CLAY whh' GRAVEL
CH | SANUY hn CLAY
| watl-graded saMD with sILT j SANDY tal CLAY wth GRAVEL
{ ) ) ! } GRAVELLY fatoLay
| Wh-gradint SAND wilh SILT tind GRAVEL e /‘ GRAVELLY fit CLAY with SAND
wea-gmueu 'SAND with CLAY {of SILTY CLAY) Elastie SILT
miod SAND et CLAY ud GRAVEL LK Etastic SILT with 5AND
o STy CLAY ek GRAVEL) {115 Elnstla SILT wilh GRAVEL
MH | 6ANDY elasiic 5ET
Pusity {yaded SAND wih OILT ; BANDY ElasHic SILT nith GRAVEL
: GRAVELLY-elasiic LT
-Pourty graded SAND wih BILT and GRAVEL - GRAVELLY elaslic SILT with BAND

| Pontty aroden SARD wih ELAY for STy CLAY)

ORGANIC fat ELAY
ORGANIC fal CLAY with SAND

Posiy raded SANG b LAY nd GRAVEL ORGANIC o CLAY iy CRAVEL
OH | BANDY DRGANIC fat CLAY

ELTY SAND SANTY DAGANIC fa) CLAY witk GRAVEL
GRAVELLY OAGANIC lai CLAY :

BLTY EARG Wi SR GRAVELLY ORGANC lsLELAY witt SAND |

ciavevsanD DRGANIC tlastie SILF :
DRUANIC binstie SILT wih SAND

GUAY BY-SAND wilh SRAVEL ORGANIC:Hastic SILTwith GRAVEL

OH BANGY elastic ELARTIC' ST

.| SILTY; CLAYEY SAND

SANTFY ORGANIC miasiic SET witti GHAVE. :

j o GRAVELLY ORGANIC Wil SLT i
BILTY; CLAYEY SAND wilh GRAVEL ‘BRAVELLY ORGANIS wstic SILT whiy EAND -
‘DRBANIC SOIL
e-dk 3k} or | pear ORGANIE SN #ith §AKD
it 3t ORGANIC BOIL wilh GRAVEL
ol — i OLIOH | saNDY cREaNE soIL
. copaLEs SANTY- QRGANIE SOIL Wkh GRAVEL
cOBBLES nd HOULBERS GRAVELLY ORGANIE SO0
-| 8QULDERS GRAVELLY ORGANIC 500 with 5AND

\WW\\@

FIELD AND LABORATORY TESTS

€ Consolidation (ASTM D 2435-04)

-El - Expansion Index (ASTM D-4825-03)

VS Vane Shear (AASHTO T 223-86(2004])

£L Callapse Potentiol (ASTM D 5333-03)
CP  Compaclion Curve {CTM 216 - 05)

CR Conosion, Sulfiles, Chlorides (CTM 843 - 55;
CTM 437 - 06; CTM 422 - 08)

CU Gansolidated Undrained Trinxial (ASTM D 4767-02)
DS Direct Shesr (ASTM D 3080-04)

M Molstui2 Content (ASTM D-2246-05)

oc .Qrga_nl_; Content {ASTM D 2574-07)

P Permeablliy {CTM 220 - 05)

PA  Paiticle Size Analysis (ASTM D 422-63 [2002))

] quuld Lirfiit, Fiastic Limit, Flasticity Index
{AASHTO T BB-02, AASHTO T G0:00)

PL  Foinl Load Index {ASTM.D 5731-05)
P P.Tresaure Meler

PP 'Ffdcket Penelrometer

R R-Value {CTM 301 - 00}

SE sfand Equivalent (CTM 217 - 89)

SG -Spediic Gravity (AASHTO T 100:05)
SL Shrinkage Limit {(ASTM D 427-04)
EW Swell Potential (ASTM.D 4545:03)
v P‘ockal Torvane

uc Uncunf ned Comprassion - Soil (ASTM. D 2165-06)
Unconfinad Compression - Rock (ASTM D 2936-85)

UU Unesnsolidated Undrained Triaxal
(ASTM D 2850-03)

4
UW Unit Weight (ASTM D 4767-04)

SAMPLER GRAPHIC SYMBOLS

Standard Penelration Test (SPT)
Standard California Sampler

‘Maodified Callfornia Sampler

hélby Tube [[U Piston Sampler
NX Rock Gore [[I] HQ Rock Core

Butk Sample E Clher {see remarks)

DRILLING METHOD. SYMBOLS

WATER LEVEL SYMBOLS

D . R
!11 Auger Drilling E Rotary Drilling _ Eyggﬁécn‘";;gi g Diamand Core

AYA F:irs't Waler Leveal Readfng(during drilling}
¥ Slatic Water Leve! Reading. (short-term)
¥ Slatic Waler Level Rezding (long-term)

o - REPORTIITE T —
Department of Transportation ~____BORING/RECORD LEGEND
Division of Engineering Services DIST. COUNTY "ROUTE POSTMILE EA
i . . D3 Nevada 49 R15.5/R18.0 03-2A6901
Geolechnical Sgrwce_s PROJECT OR BRIDGE NAME
Office of Geotechnical Design - North La Barr Meadows
BRIDGF NUMBER PREPARED BY DATE SH1EETr 2
i - N P . i - ~ R 0




CALTRANS BORING RECORD 052007 LA BARRMEABOWS BORING LOGS.GPJ CTSACTD.053107.GOT. 2/29/00

LOGGED BY BEGIN DATE COMPLETION DATE EORE_HDLE LOCATION (LatlLong ar:quthEas!-and Datum) HOLETD
B. Barnes 1-10-08 1-10-08 ‘ 08-1
DRILLING CONTRACTOR BOREHOLE LOCATION {Station, Oﬁ'set Lirie} SURFAGE ELEVATION
Calirans _ Offset 30R A 21201t
DRILLING METHOD i i DRILL RIG BOREHOLE DIAMETER
Rotary Wash CS 500 4 in.
SAMPLER TYPE(S) AND SIZE{(S) g!D} SPT HAMMER TYPE HAMMER EFFICIENGY, ERi
SPT Safety
“BOREHOLE BACKFILL AND COMPLETION ‘| GROUNDWATER DURING DRILLING AFTER DRILLING {OATE)| TOTAL DEPTH OF BORING
READINGS _ : 41.5%1
= 5 & £ 5
= 2 Bk 1 15 | =
| HHHERRAER"
= E - g L | T : ':; @: =
-— -4 P =
|z |ad DESCRIPTION rHEERE L 2k Remarks
L | B &G BEl 1281082 5. |58
o | w =8 &l 213 o5 2% 25 1E(2
o | & |25 as| & 2|2 28558 58 |58 .
il =T Fuorly raded SAND with GRAVEL {SP); medium : ' n
dense; brown; dry fo molst. —
1 o -
=~ -
51 18:00 2. 5 = =
o =
3 = e S <) =
1] SANDY lean CLAY.(OL); very:stiff; yellowlsh brown: - =
= 7| muoist; high plasticity fines. o -
2116.00 4. = A -
. = =
5 : 1 =
1] 6 |z PP= 2 =
ol 12 = =
[2144.00 8 15 = ;
7 é -
P = o = =
pii2ag 8 CLAYEY SAND fsc) medium dense; reddish. brown; ey =
A ‘moisl; medium plasticily fines.. A g
9 - =1
<y L
2110.00 10 2| 19 |36 : =
. 18 = -
] 14 18 = =
108,00 12 = =
113 =
2106.00 14 | : =
15 5 =
= 3 }? 28 = =
2104,0C 16— 15 = 5
i = =
- ]
= I
7102.00 18 = =
- =]
X3 -
19 = —
= =
. = . = =
2100.00 20 =% 4| 10 |28 = =
B _ 1o = =
' SILTY SAND (SM); dense; yellowish brawn; maist; low 13 < =
{ plasticity fines. ) -
2008.0( - = =
= =
2006.0 é =
(continiiad) _
REFORT HOLE 1D
Department of Transportation BORING RECORD : 08-1
Division of Engineering Services DIST. COUNTY ROUTE: | POSTMILE EA
Geotechnical Servi i 03 Nevada 49 R15,5/R18.0 03-2A6904
eolechnical Senvices FROJECT OR BRIDGE NAME
Office of Geotechnical Design - North La BarrMeadows
e e -- | BRIDGE NUMBER - |- PREFARED BY. DATE SHEET. .. ...
. B. Barnes 1 of 2




CALTRANS HORING RECORD 052007 LA BARR MEADOWS BORING LOGS.GPJ ‘GT.SACTO 053307.G0T 2/28/05;

1

4 = N e A = (Bl
5|z BEl o [£|F 42 | 2 |2
= - ; 4 = 3 B o
S |.g DESCRIPTION d2l Elgz|=lYs | & |28 Remarks
£ | T |B2 da] w|e|2|Z58S |5 (2
T 2El 212|185 120>F 25|52
m | 0 |30 e . L vl @ (o | EEoaS v |o|d
Bl = SILTY SAND {SMy{confinueg). 5[ 11 |42 = H
1 - : - : 17 = =
feooa.0g 25 25 = H
27 -
Teosz.ad 28 =
= =
I [
23 = =
H0an.og 0 R = =
13 :'g =
3 20 = =
= =
208801 32 [ =
H D :
v ey t
= =
086,00 g =
o= =
7| B |32 [ =
. K] D b -
l2084.00 18 B3 =
- —
= —
© a :
—_— = =
08200 3 =3 =
E E
boB0,0( - T = —= =
10 | =
L 12 % E
o7iod 4z | | Bonom of Borehole at 41,5 11 =
= =
2076.00 44 [ =
48 o=
07400 485 -
47 B =
po72:00 48 =
= =
bo70.00 50: 5 =
515 H
2068, 52 =
535 =
hoss, 01 54 = I
REPORT THLE. . HOLE &
Department of Transportation BORING RECORD _ _ 88-1
Divisian of Engineering Services DIST. COUNTY: ROUTE ! [(POSTMILE " |EA
Cotostr l?s =rnd 03 | Nevada . | R155/R18.0 | 03-2A5901
eolechnical Services PROJECT OR BRIDGE NAME '
Office of Geolechnical Design - Norih  |_La Barr Meadows ;
BRIDGE NUMBER | PREPARED BY DATE SHEET
B. Barnes 2 of 2



BOREH®LE LOCATION {Latitong or North/Easl and Datum)

HOLE ID

CALTRANS: BORING RECORD 082007 LA BARR MEADQWS BD'RING LOGS.GPJ CT SACTC 053107.60T 29/08

LOGGED BY BEGIN DATE COMPLETION DATE
_B. Barnes 1-9-08 1-8-08 - B 08-2
DRILLING CONTRACTOR E_OREHG_'L'E [QGATEON {Staticn, Offset, Ling) SURFACE ELEVATION
Caltrans | Offset 30R A | 21701t
DRILLING METHOD DRILL G ¢ BOREHULE DIAMETER
Rotary Wash CS 500 4.
SAMPLER TYPE(S) AND SIZE(S).(I0) SPT HAMMER TYFE HAMMER EFFICIENCY, ERi
SPT Safety
| BOREHOLE BAGKFILL AND COMPLETION | GROUNDWATER DURING DRILLING AFTER DRILLING (DATE]] TOTAL DEPTH OF BORING
READINGS _ 21.5t
Z 85 . |= z | gl
z | HHHERRAER:
= a i e e B I [T
= = z s iy {7}
!§— T EE DESCRIPTION '_‘ P §_ é’_ E‘ flegdz |8, = = Remarks
- B o 8 L= gfs) @ =]
o | o|sa EE| 2 (28|82 1EE.gl 2= |25
o | 4|55 Az = e 2Eg58 62518
T [=te-:-1 Poorly graded SAND with GRAVEL (SP); medium ‘ T = =
- dense; reddish brown; molst. = =
1 = - =1
— ;g =
piea.0q 2 T SANDY l2an ¢ c_LA_Y'(?:f),VeTyEﬁE Yelowish brown; = =
. = molst; high plasticity fines. = -
x| / e E
R166.00 4 E -
O =
g : e =
1] 26 |24 PR= P =
20 2..5 g -
264,00 & 1 = =
= = =
7 - < -
- 'g =
p162.04 B 5 '8 =
= =N -
i H, = it
2160.00 10 |5 ST TS PP H
- 10 : -
= 11 -
P158.00 12 LA CLAYEY SAND (SC); dense; dark brown; moish E =
=L medium -plaslicity fines. o I~
- = =
2156.04 14 = -
- = =
= s 14 |2z = =
- 16 -
2154:00 16 [ 16 o= =
= = =
17 = < =
—I N [—]
. - =
52,00 18 5 o o=
 f - ot
- = ]
19 E —
2150.00 20 R TR =
- 10 =
24 21 ]
146,09 22 {5 Botlom of Borchdleal 21,5 1L =
73 5 -
2146.00 24 [ H
Pt =
‘ - TREPORTTITLE FOLETD
Department of Transporiation BORING RECORD | 08-2
Division of Engineering Services DIST. [COUNTY [ROUTE: [POSTMILE EA
e gineenng 03" | Nevada | 49 RI5.5/R18.0 | .03-2A6901
Geotechnical Services PROJECT OR BRIDGE NAME
Ofiice of Geotechnical Design - Norih La Barr Meadows
: : BRIDGE NUMBER | PREPARED BY DATE SHEET
B. Barnes 1 of 1

1



CALTRANS BORING RECORD 052007 LA BARR MEAGOWS BORING LOGS.GPJ CT: SACTO-053107.GOT- 2/25/08

'

LOGGED BY "BEGIN DATE _ GOMPLETION DATE | BOREHOLE LOCATION {LabLeng or NertiEast and Datum) T HOLE D
B. Bames - 1-9-08 1-9-08 08-3
DRILLING GONTRACTOR BOREHOLE LOCATION (Slalion, Offset, Line) SURFACE ELEVATION
Caltrans Offset 50R A 2180 ft
DRILLING METHOD BRILL RIG BOREMOLE DIAMETER
- ‘Rotary Wash CS 500 4 in.
SAMPLER TYPE{S) AND SIZE(S) (1D} SPTHAMMER TYPE HAMMER EFFICIENCY, ERI
SPT Safety ;
BOREHOLE BACKFILL AND COMPLETION | GROUNDWATER “DURING DRILLING - AFTER DRIE@L]NG {DATE) TOTAL DEPTH OF BORING
READINGS 357t
= =g _ A —
£ = al g |3 o 2 |lE |o
5| e 2 25 w i) E 2 HEE £ ‘
2|z |8 DESCRIPTION P el 8L I8z |5 |2l Remarks
= |EE s al v (a3 TI2H5 i fa
@, 5 |E8 E| 2 |3/818 A8 B Ei
=P m o o inlelrEdcs B |G
T ] Podtly gradad - SAND with GRAVEL {SP); medium. e -
dense; brawn; dry lo moist. heh -
1 . ey -
}q b}
N = =
178,00 2 o =
) =
s o _____ = =
] SANDY‘Iean CLAY (CL) very.sliff; yel!nwlsh brown; g =
. ) | molst; medium 1o high plasticity fires. b w
376,00 4 ; = =
o -
| e =
NENE PP=4 =
10 s —
2174.00 1 L s =
= =
] o= —
g = - =
172,01 ¢ = =
| - —]
: = -
> -
- =
2170.0 ‘ = =
2170.04 2] 6 |15 FR= (= =
7 15 ko I
g : g -
12168.00 E -
= =
my = =
2166.00 - = =
= =
3| 4 |13 = -
. 5 ,’8 I
D164,01] M = g
Well-graded SAND (SWy; medium dense; browr; malst, =
2152.0f =
=
216000 . 5 =
4 =
7 =
2 g -
158,04 ‘ = =
= P - [~
A e e = =
Ffat o § Well-graded SAND (SW); dense; brown; moist. ;g —
= = =
R158.00 24 . * = =
- I;‘. M E -
- {continued)
] REPQRT TITLE : HOLE ID
Department of Transporiation BORING RECORD .
Division-of Engineering Services ST, COUNTY ROUTE: | POSTMILE EA
] : : g 03 | Nevada |49 | | R15.5R18.0 | 03-246901
cotechnical services FROJEGT OR BRIOGE NAME '
Office of Geolechnical Design - North La Barr Meadows
. o I . .. | BRIDGE.NUMBER .| PREPARED BY DATE SHEET
B. Barnes 1 of 2



CALTRANS BARING-RECORD D52607 LA BARR MEADOWS BORING LOGS.GPJ CT SACTO 053107.GOY 2/29/08

450,64

'ELEVATION ()

‘Matarial
‘Graphics:

DESCRIPTION

Recavery (%)

Maistura
Canlen

2%

Dry Unil Weight

{peh

Shear Strangth |

Casing Deplh

Remarks

Lz154'.nt

[2152.00

2148,04
2148.00
2144,D(]
2142:’11_:

[2140,00

[2136,0()

132,00
2130,00
128,04

2i26:0d

[2138,0d 4

145
21234, 006]

a7

49

R 1

R TR 2N

28"
29
30

Y

Well-graded SAND (SW) (eontinued).

tn 'Samplé Nufnber,

8N NiBlowsperdn;
. &[Blows per Faot

Trab =)

s

- Dsilling Meltiod

BS0O0 00000

18

53

12
#
34
a5
36
ar
a8

a8

43

44

1%

48

50
i1
52
53

54

B
(AR ANERN N AN IR RN AN NN E S RNAN ERNRA AN ARNRR IR AR NNTA IR AN RNNNR ENINA RN RN YRR EANRERNNNA ENND ERRNR INRNATARND]

o

Rottom of Borehole at 31.5 fi.

HI-lililIlliI|l'ill'll’l’l’i[’!l'lIIII!HIII-IH=IH-IIHI||=Ill‘H|l‘lliI|lI!‘l.l-l‘l"li‘ll-lHHl'l'fllllll‘HlIHl'I.Ili'l-l'I]lAIIII‘HIII-Ii“'lil-l‘!ill‘ill-llIIIH'-IIIIFIII-I-III!IHIIIIIIE

clhoy

Department of Transpotiation
Divizion of Engineering Services
Geotechnical Services

Office of Geotechnical Design - North

REFORTTTLE
BORING REGORD

"HOLE IB

08-3

nIsT.
03

COUNTY
Nevada

ROUTE ©
48

POSTMILE

R15.5/R18.0

EA
03-2A6901

PROJECT OR BRIDGE NAME
La Barr Meadows:

BRIDGE NUMBER: -

B. Barnes

PREPARED BY

I DATE

SHEET - -
2 of 2




[[OGGEDBY —~ BEGWNBATE  COMPLETION DATE | BOREHOLE LOGATION (LaVLong or Nar/East and Datum) GOLED
B. Barnes 1.9-08 1-9-08 | 08-4
DRILLING CONTRAGTOR BOREHOLE LOCATION (Siation, Qifset, Line) SURFACE ELEVATION
Caltrans' _ Offset 60R A 2266t
‘DRILLING METHOD ' DRILL RIG BOREHOLE OIAMETER
- Rotary Wash CS 500 4in.
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENGY, ER|
SPT Safety
BOREHOLE BACKFILL AND COMPLETION GROUNDWATER DURING DRILLING AFTER DRILLING {DATE)| TOTAL DEPTH OF BORING
READINGS 2.5
é g & . 2 | _‘-_-i
ES) ] = |.
2. HHEERE LR
o & | : 2l 5 lelalil 82 |2 |
£ | £ |=8 DESCRIPTION ol BB 5lgledz |3 |2 El Remarks
@ & |85 el E1E|8|glER24] o158
[ = b=l G|l o |oldleEd68 6E{5
il = Pnnrly raded GRAVELW]IhSAND(SF'} medium [ i =
, dense; brown; diy io moist. = =
2258.00 2 AT SANDY iaan CLAY {GL; very siff yeilowish trowir;, ; B
=152 moist; medium to high plasiicily fines. =
3 i = =
= .= =
95600 4 o= -
- N =]
- ) -
. 1 8 |26 TS E
Ez54.04 6 " = =
: 16 = =
7 = =
e2szq /| CLAYEY SAND (SC); Toose; hrown; molsk nalo low =
g ] plastcity fines. -
=
fp2s0.0q 10 21T 3 8 = =
3 —
L 3 = =]
o P2e80g 12 = =
=) = -
& i3 A e e i ————— e — — = =
§ ' ; { Well-graded SAND (SW); mediim dense; browir: moist. o 1
@ [g246.04 = =
5 = =
] : =
= R < I
gnz 4 12 o= =
g [p2a4.00 15 | o= =
i : |
(&) T -
2 =5 =
] = =
u pr4z.00 =
9 =
-t —
U] e
z =
%- | =]
Ezzau.m: - 4] g |28 =
ol 10 E
2 18 =
5 938,00 Bottorm of Borghale at 21.5 1. =
3 =
3 =
[ ol
g 3 0] é
i=] -
ju —1
i A
=]
= ) REPORT TITLE HOLE D
g Department of Transportation BORING REGORD i
n RIS . . - = T
o Division of Engineering Services DIST. COUNTY ROUTE® | POSTMILE EA
2 et 03 | Nevada | 49 | Ri5.5/R18.0 | 03-2A6901
z eotechnical Services PROJECT OR BRIDGE NAME
E Office of Geotechnical Destgn - North La Barr Meadows
2 : BRIDGE NUMBER | PREPARED BY DATE SHEET
B. Barnes 1 of 1




LOGGED BY "'BEGIM DATE COMPLETION DATE. | BOREHOLE LOGATION [Lat/Lorig or]Norh/East and F.:lalum) HOLE 1D
B. Barnes 1-8-08 1-8-08 ! 08-5
DRILLING CONTRAGTOR BOREHOLE LOCATION {Siation, Offset, Line) SURFACE ELEVATIDN
Gaitrans . Offset 30R A - : 2250 ft
DRILLING METHOD DRILLRIG | BOREHOLE DIAMETER
Rotary Wash CS 2000 {track) ] #in. o
| SAMPLER TYFE(S) AND SIZE(S) {ID) SPT"HAMMER TYPE | HAMMER EFFICIENCY, ERF
SPT Automatic :
| BOREHOLE BACKFILL AND COMPLETION GROUNDWATER "DURING DRlLLmG “AFTER ORILLING {DATE)| TOTAL DEPTH OF BORING
READINGS 4151t
= NE z :
= L= . : - ; = £
2l EE s |E|€] | 2 | B 1B
= = 2 e 21314 = g |§|
E| £ |s8 DESCRIPTION o3| 2|8 5|EkIs [ |28 Remarks
= = ltco adn| b |0 2|35 85 [ =
Yl (28 CHEREEE R :
o | 6 |35 WMol o mle|tEdos 6l |8l5 :
= .Ponﬂ araded SAND with GRAVEL (SP), mediim | S . Y= -
.dense rown; dry to molsL . =]
1 : b -
: < =]
: = -
248,00 2 i = =
- -
a : =) -
1 SANDY lean CLAY (CL); very sliff; yellowish brown;, g =
molst; mediim to high pla‘sh ty fines. i = -
2246.00 4 E =1
INERE =
224400 10 : = =
= =
N ]
— .
224200 e -
i —
— -
= =]
oo =3
: = =
234000 7T [ - = =
3 e =
3 ' < -
= E
a 238,00 ; = =
& ] —
g : 5
= -
@ b2as.ad 14 EE A o — e e — —— =
e M Wall-graded SAND [SW); dense;. bmwnish yellaw; 1=
= maolst. =
8 =
ay =
B —1
20 =1
o H
o A : =
a : = -
i aaz.of : = =
S ’ = =
L] ; % o=
Z ! -~
= ]
2 pzan.ag o
. a6 |8 =
2 s = =
8 = =
e 3 ! = =
228.14( i -
g = =
5 o= =
3 = =
~ = =
8lpez6.0d =) =
3 =
= 1=
o4 n 1
% {continued) !
13 . . ’ REPQRT 1111 TITLE | ’ HOLE ID
g Department of Transporiation BORING RECORD : -
[ PRIy . A . . g
5] Division of Enginéering Services DIST. COUNTY = | ROUTE: | FOSIMILE EA .
2 costeetrical g =rng 03 | Mevada | 49 - | R155/R18.0 | 03-2A6901
z eolechnical services PROJECT OR BRIDGE NAME
E Office of Geotechnical Design - North La Barr Meadows
zZ| : S e BRIBGE NUMBER! -|-PREPARED BY DATE SHEET-
B. Bames 1 of 2




-Hu-.

= g5l .= Nole | &
= =R =
z gl s |8gl!| B |2 |2
= ! rull v IR BB 8 |5
E| = DESCRIPTION 2l 5 8|7 |el2E | & |2 Remarks
o HE R ER e
W g {5l Blaoldsen 2|
oo [S6] 53| 2 |3 2|2258 525
¥ [ Well-graded SAND (W) (continued). T 1 1 T — =
o2 od 26 b e . g
722 0] ’ =
-
]
[2220.0( =
5218.0(] 4 =
[2216.00 =
4 2 |8 =
3 : =
214.00 5 =
=
i I~
i —
221204 ° i =
i =1
2710.04 ¢ ; E
. [zoe0g 42 = Bottom of Borehale at 41.5 fi. ! =
o 1 H : =
g 143 E —
op206.0d 44 = =
s 1 B ; =
= vt : . =
et I i k-
g = | i -
2 Kl i I 1
Shana,of 48 ! : =
:g. - : =
e 47 = =
o —
5 = —
a - =
i 42202.00 48 |5 =
g & =
5| |eE =
& = -
E bang.of 505 =
g 51 5
g = =
= [2198.,00 52 [ =
T — —
< - |
o i —i
3 iy = -
5 = ).
§[p19s.0q 565 } =
=] - § -
a = i -
o D!
8 |
3 - REPORT TITLE | HOLE D
2 Department of Transporiation BORING REGORD -
Division of Engineering Services DIST. | COUNTY ROUTE: | POSTMILE EA
= " =nginEsing 03 | Nevada | 48 = | R15.5/R18.0 | 03-2A6901
Z Geatechnical Services PROJECT OR BRIDGE NAME
E Office of Gentechnical Design - Narih La Barr Meadaws L
s BRIDGE NUMBER | PREPARED BY DATE BHEET
e ; B, Barnes 2 of 2




[pi A

‘State of California ' ‘Business, Transportation and Housing Agency
‘Depértmeit:oF Transportition '

Memorandum . ' | Flakyagr panert
o Bejenergy, efficient!

To: MR WINDERBAJWA. Date:  April 18,2008
.Preject Manager ' ' : - S :
NorthRegion - District3 | © we 03-NEV-49-15.5/18.0

(PM 9:7/11.2)

- EA: 03:246901

Attention: M. Arshad Igbal
Project Enginger
Design Branch §16

Froti:

:GEO'I‘ECHNICAL smwxcms; —-MS 5

Tntrodnction

Thl& memorandum serves: ta rpl'OVld'G At Addendum 1o ihig :Geotec:hmcal )e:ﬂgu Reperi:

presented‘m.ﬂ:le ‘original. GDR.remam apphcab]e

Soundwall’3 (STA- 238480 toSTA241+65)

‘Standard.,. lans, Masonry Block émBamer Seuadwa]l demgn parameters are as. :E'oiidws :

Design: Parameters for Soundwall 3

2 " Pile Depth, | Pile Dinmeter
Heightom) | (o) (unit) fm)
"9 | soo0 | @0 | apo

We Tiote: ’rhat ‘the concrete barrier may 1ot be used lo retain earth under these deszgn

“Caitrans:irnpraves minbility arross Californin®.



Mr, Winder Bajwa. Addendum to:Geotechnical Design Report
April 18, 2008 LaBarr. Meadows
Page2 ' ~

Project Inforination

Standard Spcc;al Provision S5-280,. “Project Information”, discloses- te bidders and
contractors a list of pertinent fnforiation. vaildble for their mspectmn pnor tf) b]ﬂ
opening: The fol]owmg]s af excerpt S 280
from: __eotechmcal Services, Item
'be ‘provided i Acrobat {pdf} formatio

.,-esseé(s) éf thzs ra@ort vig electxomc mml

Data and znfarmatwn dilached-withthe: prOJect -plans are:
A. None
Diita:arid Tnformation included in theinformation-Handout provided io the bidders and

A Addendum o Geotechnigal Design Repori for EA 03:246901, dated 4/1872005:

Data and-Information.available for: inspeation.at: the-Disirict Office:
A. None

Daita-and Information:available: for inspection:at:ike Tran.sportcman Ldboretory ire;
A. None

‘The recommandanons contained in.this; report':are:based en: speclﬁc p:_‘o_;eet itiformation.. If
‘any Onice ptual changes are: made %.Eiurm ﬁnaLdemgn, the Offiee of Geotectinical Demgn-—
:should these; recammendahons still appl If

Transportanon Engméer'
Office-of Geotechnical Design—North

¢ Qiang Huang
GDN File.

. . 2Caltrins trprovesmpbilin cordss Califoraig = -~ - .



