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Stntc of Col~fomiu 
D~purlment ofTnosportalioo 

r M e m o r a n d u m  

TO: MR. WINDER BAJWA 
Project Manager 
Norlh Region - District 3 

Attention: Mr. Arshad Jqbal 
Project Engineer 
Design Branch S16 

From: DEPARTMENT OF TRANSPORTATION 
DMSION OF ENGINEERWG SERVICES 
GEOTECHNICAL SERVICES - MS 5 

subject: Geotechnical Design Report 

Introduction 

Bun'ncss, Tmnsportntion and klousing Agency 

File: 03-NEV-49-15.5/18.0 
(PM 9.711 1.2) 
EA: 03-2A6901 
La Barr Meadows 

Per your request, we are providing a Geotechnical Design:Report (GDR) for State Route 
49 fiom KP 15.5 to 18.0 (PM 9.7 to 11.2) in Nevada Cbunty, Califomia. The project 
proposes to widen Route 49 from two to four lanes with continuous median I left turn 
lanes, create a new signalized intersection, and replace driveway and private road access to 
the highway with a system of frontage roads. In addition, two soundwalls and a wildlife 
crossing will also be conslructed. 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 criteria 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 arxl 
contractors. 

Pertinent Reports and Investigations 

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

1. Grass Valley, CA 7.5-minute quadrangle, United States Geological Survey, 1995. 
2. Geologic Map of the Chjco Quadrangle, CA Division of Mines and Geology, 1992. 
3. California Seismic Hazard Map 1996, Caltrans, Lalliana Mualchin, 1996. 
4. MontWy Climate Summary, Grass Valley, California 1966-2005. 
5. Route 49 Project Plans, undated. 
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Existing Facilities 

California Route 49 in the project vicinity is a two-lane undivided highway paved wid] 
asphalt concrete. Lane widths are 3.6 meters and shoulder widlhs are 0 to 2.4 meters. The 
highway is aligned in a general northlsouth direction. 

Within the area where the proposed 'improvements are to joccur, the highway is built in 
both cut and fill s_ec_fig~s, &~.&t sections range from 0.5 m to 6 meters in height with 
side slopes rangingfrom 1:1 to 1:1.5 (V:H). The fill sections range fiom 0.5 m to 5 m in 
height with side slopes ranging from 1:l to 1:2 (V:H). 7%e slopes are heavily vegetated 
with grasses and appear to be performhg favorably. Co&mercial buildings, residential 
buildings, and vacant land are located adjacent to the highway. Above and below ground 
utilities g e  also present adjacent.to thehighway. 

Proposed Improvements 

The project proposes to widen Route 49 from hvo to four ianes with continuous median I 
left turn -laues, facilitated by cut and fill sections, &om approximately Lady Jane Road to 
Norambagua Way. The intersection OE La Barr ~ e a d o w s  I ~ o a d  and Highway 49 will be 
relocated to the south and sigrialized Thehighway will beinridened from two to four lanes 
with conlinup.qs median / left tuni lmes iicirth and south o fbenew intersection to prohd,e 
adequate storage and left turn moveinknts. The nw%ero$s aiiveways and private road 
access will be eliminated by a systerii o f  frontage toads that will provide access to the 
highway at the new signalized iniersection. In addition, t$s project includes constructiy 
of two soundwalls and a wildli.fe crossiilg. 

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 characterislics 
to aid in project design and constructionplanning. 

Climate 

According to Ule Western Regional Climate Center for 1966-2005, the average anuual 
precipitation in Grass Valley (located 7 km north of the project site) is 1350 mrn (53 in). 

"Colrmnr improves mobilily ocrorr Cblfon!ia '. 
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The majority of this precipitation i d s  between October and May. The average annual air 
(emperatwe is approximately 20.3' C (68.5' F) with the ligliest average daily m*aimum of 
30.8' C (87.4' F) in July and the lowest average daily minimum of -0.2" C (31.6" F) in 
December. 

I 

Topogiaphy . ~ and Drainage I 

Tlie Grass Valley, CA 7.5-minute quadrangle dated 1954 was reviejved to determine the 
topbgraphic fca&es in the region of the project area. The terrainiis mountainous with 
elevitions ranging from approximately 610 to 700 meters i(2000 toL2300 feet). Existing 
highway drainage includes V-ditches on both sides of the highway. : 

Site Geolow 

AccOrding to t l ~ k  California Department of Conservation, ~iiris'ion i f  Miues and Geology 
Geblogit: Map Seties "Gedlogic Map df California, Chico beet ,  Ci$ifornian, dated 1992, 
the borrow site is located in an area of Mesozoic plutonjc rock cbmposed primarily of 
quaftz dionte, fanaljte, trbndbjemife, quartzmonzonite. ! 

Exposea materials observed in the existing cut slopes wi& the pbject limits  consist^ of 
I 

moderately soft, brown with iron staining, t~hinly-bedde(i metashale and residual soil 
derived fiom thk metashale. I 

I 
I 
i 

Slope Stability I 

Existing cut slopes and embankments along Route 49 within $e project limits are 
observed to be generally performing well at their approximately 1:1:5 (V:H) to 1:l (V:H) 
slope inclinations. Some ininor erosion was observed 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. 

Seismicity 

Based on the Caltrans California Seismic Hazard Map, dated 1996, the controlling fault 
for the site is the Big Bend-Wolf Creek-Maidu-Bear Mountain fault (BWM, normal). This 
fault possesses a Maximum Credible Earthquake moment magnitude of Mw = 6.5, and is 
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located approximately 2 kilometers west of the site. Based on the referenced map, Ule 
peak bedrock acceleration at the site is estimated to be O.5g. The potential for surrace 
rupture due to fault movement at the site is considered insignGcanf as there are no  known 
faults projecting towards or passing througli the project site. 

Liquefaction is a loss of soil strengfh and stifhess duebto an increase in pore water 
pressure during cyclic loading, such as occurs during an e e q u a k e .  Soils with 
liquefaction potential include loose 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 project location. 

Geotechnieal Exploration 

A field exploration consisting of geotechnical drilling was,performed from January 7-10, 
2008. Personnel from t l~e  Office of Geotechnical DesignNorth, along with support staff, 
perfoimed the work. 

Drilliig and Sampling 

The s u b s ~ a c e  exploration portion of this project consisted of drilling five borings to 
depths between 6.6 and 12.6 meters below the existing ground surface. Thc borings were 
drilled with CS500 and CSZOOO drill rigs equipped with a 75-tnmi(3-k.) 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 Calling 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 backlilled with 
the drill cuttings. The boring locations are presented as Attachments 2 tluough 4. The soil 
classification system, the boiing log legend, and the boring logs arc prcscntcd as 
Attachments 5 through 14. 

Subsurface Conditions 

In general, the near-surJace soils indicated in the borings for this investigation consist of 
medium dense poorly graded sand with gravel to a depth of approximately 1 meter. These 
soils were underlain by mostly very sWlean  sandy clay to medium dense clayey sand and 
extended to a depth of approximately 4.5 meters. These soils were underlain by mostly 
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medium dense to dense well-graded sand to the maximum depth explored. Groundwala 
was not encountered in the borings. 

Geotechnicd Recommendations 

Based on the field reconnaissance, subsurface ii~vestigation, and literature review, the 
following geotechnical reco~nmendations are provided. 

Embankments 

The cross sections provided by the Office of Design for the proposed constn~ction show 
embankments with slope inclinations of 1:2 (V:H) with the exception of "B Line" (County 
Road) Sta 18+00 lo 22+00 where the slope is 1:1.5 (V:H). If the embankments will be 
constructed using local borrow material, the embankments may be constructed as 
proposed. According to the Highway Design Marzz~al, slope designs steeper than 1:4 
(V:H) must be approved by the District Landscape Architect. 

At locations where embankments are proposed to be wid+ed o r  piaced against existing 
hillsides, embankment fill should be placed in accordance with Standard ~.<eciiication 19- 
6.01, '?Embankment Construction, Placing", to assure a d e q u a t e e m b h e n t  performance. 
Specifically, "When embankment is to b.e made and, compa~ted.on hs ic tes  or where new 
embanlaneiit is to be compacted against existing embankments, $e slopes of original 
llillsides and old or  new embankments shall be cut into a n@mum Of 2 nl l~orizontally as 
the work is brought up in layers." 

Cut Slopes 

The cross sections provided by the Office of Design for the propos,ed construction show 
cut slopes with slope inclinations of 1:1.5 (V:I-I). Based upon our site investigations, it is 
tlie recommendation of this Office that the cuts slopes may be constructed as proposed 
wilh slope inclinations no steeper than 1:1.5 (V:H). Additibnally, it is anticipated that the 
material within the cuts should be rippable by conventional means. 
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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 concrete barrier. The 
subsurface soil at the location o l  soundwall 1 consists of medium dense sand and gravel 
underlain by very stiff sandy clay to clayey sand. The angle of friction $Lis estimated to be 
30". A drainage ditch is proposed on the highway side of the wall but is located far - 
enough away to not affect the design of the foundation CIDH Concrete Piles are 
recommended for the foundation According to ihe 2004 Standard Plans, Masonry Block 
on Bamer Soundwall, design parameters are as follows: 

Design Parameters for Soundwall 1 

We note that the concrete banier may not be used to retain earth under these design 
parameters. 

( '  

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

Soundwall 2 has a 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 4, is eslimated to be 30". CIDH Concrete Piles are recommended for the 
foundati~n. According to the 2004 Standard Plans, Soundwall - Masonry Block on Pile 
Cap, design parameters are as follows: 

Design Parameters for Soundwall 2 

Maximum Wall 
Height (mm) 

3759 

Pile Depth 
(mm) 
2600 

Pile Spacing 
(m) 
3000 

Pile Diameter 
(-1 
400 

Pile Diameter 
(am) 

400 

Pile Depth 
(mm) 
2400 

Maximum Wall 
Height (mm) 

3655 

Pile Spacing 
!mm) 
4900 
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Wildlife Crossing 

A wildlife crossing is proposed from STA 228+10 to STA 228*0 and will traverse 
beneath tbe llighway embankment. Based on subsurface investigation, there is sufficient 
soil bearing capacity at this location to support the crossing. 

Construction Considerations 

Erosion control should be considered for all distmbed areas within the project limits. The 
District Landscape Architecture branch should be contacted ifor erosion control 
recommendations. 

Caving 01 soil into the drilled holes during oix investigation was minimal. During 
conshuction of the CIDH piles, caving expected should also be minh$al. 

- 
L, 

l'rojeet Information 

Standard Special Provisiou S5-280, 'l'roject Information", discloses to bidders and 
contractors a list of pertinent information available for tlleir inspection prior to bid 
opening. The following is an excerpt from SSP S5-280 disclosing idformation originating 
from Geotechnical Services. Items listed to be included in the Infopation Handout will 
be provided in Acrobat (.pdf) format to the addressee(s) of this repork via electronic mail. 

Dntn and infortnation attached wit11 tlzeprojectplat~s are: 
A. None 

Data a t ~ l  Infotn~ation included in the Information H a t z ~ 1 o z ~ t p ~ - o i l  lo the bidders and 
Cotztractors are: 

A. Geotecht~ical De,rigtl ReportforEA 03-2t16901, dated 3/7/2008. 

Data and Infot-mation available for inspection at the District Ofice: 
A. None 

Dafli and infonr~ation available for inlspeection at the Tr~inspo?-tation Labolatory are: 
A. None 
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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, ihe Office of Geotecllrlical Design- 
North should review those changes to determine if these recommendations still apply. If 
you have any questions regarding this report, please contact Benjamin Barnes at 916-227- 
1039. 

BENJAMIN BARNES, P.E. 
Transportation Engineer 
Office of Geotechnical Design - North 

c: QiangHuang 
GDN File 
GS File Room 

No. 66090 
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CONSISTENCY OF COHESIVE SOILS 
Unconfined Compressive Pocket 

Descriptor Strength (tsq Penetrometer (tsf) Torvane (tsq Fieid Approximation 

Very Soil c 0.25 c 025 c 0.12 Easily penetrated several inches by fist 

Soft 0.25 - 0 50 0 25 - 030 0.12 - 0.25 Easily penetrated several inches by lhumb 
Medium Stiff 0.50 - 1.0 0.50- 1.0 0.25 - 0.50 Can be penetrated several inches by lhumb 

wllh moderate effort 
Stiff 1.0 -2.0 1.0 - 2.0 0.50 - 1.0 Readii iqdented by thumb but penelrated 

only wih greet effort 
Very Stiii 2.0 - 4.0 2.0-4 0 1.0-2.0 Readily indented by lhumbnall 

Hard > 4.0 > 4.0 > 2.0 indented by thumbnail with dlfficully 

APPARENT DENSITY O F  COHESIONLESS SOILS MOISTURE 

Descriptor 

Very Loose 

Loose 

Medium Dense 

Dense 

Very Dense 

PERCENT OR PROPORTION OF SOILS 

I Descriptor I Criteria I SPT &. - Value (blows I foot) 

0 - 4  

5 -10  

11 -30  

31-50 

=- 50 

Descriptor 

Trace 

Few 

Liiile 

Some 

Mosliy 

Absence of moisture, dusty, dry to the touch I 

- 
Criteria 

Particles are present but estimated 
to be less than 5% 

5 to 10% 

15 to 25% 

30 lo 45% 

50 lo 100% 

I Moist I Damp but no visible water I 
I wet 

Visible free water, usually soil is below 
water table I 
SOIL PARTICLE SIZE 

DeScriotor I size 

A 118-inch thread cannot be rolled at any water mntent 

The thread can barely be roiled, and the lump cannot be formed when drier than the plastic limit I 1 

> 12 inches 
3 to 12 Inches 
314 inch to 3 inches 
No. 4 Sieve to 314 inch 
No. 10 Sieve to No. 4 Sieve 
No. 40 Sieve l o  No 10 Sleve 
No. 200 Sieve to No. 40 Sieve 
Passing No. 200 Sieve 

Boulder 
Cobble 

PLASTICITY O F  FINE-GRAINED SOILS 

I I Med:um I The lnread Is easy lo rol and not m ~ c h  lime is required lo reach the plasUc imil; il cannot be rerolled aRer 
reaching lhe plastic limit. The lump crumbles when drier lhan !he plasl:c 1:mit. I I 

Gravel 

Sand 

Descriptor 

High It takes considerable time rolling and kneadln to reach the plastic limit The thread can be rerolled several times 
after reaching the plastic limit She lump can% formed without crumbling when drier than the plastic i im~t 

Coarse 
Fine 
Coarse 
Medium 
Fine 

Criteria 

CEMENTATION NOTE This legend sheet provides descriptors and 
a a l e d  crlleria for requ~red soil description components 

Descriptor Crlleria only. Refer lo Caltrans Soil and Rock Loggi~g, Classification. 
Crumbles or breaks with handling or and Presentation Manual (July 2007), Section 2, for tables of 
little finger pressure. addIUona1 soil descriplion mmponents and dis~ussion of soil 

description and Identification. 
Moderate Crumbles or breaks with considerable 

linger pressure. 

Silt arid Clay 

I '  Sirong 

Departmeni of Transportation 

Division of Engineering Services 
Geotechnical Services 
Ofiice of Geotechniwl Des~gn - North 

Will not crumble or break with linger 
pressure. 

REPORTTlTLE 
BORING RECORD LEGEND 

DIST 
03 

COUNTY 
Nevada 

EA 
03-2A6901 

ROUTE 
49 

PROJECT OR BRIDGE NAME 
La Barr Meadows 

POSmILE 
R15.51R18.0 

BRIDGE NUMBER 
.. . -. 

SHEET 
2 o f  2 

PREPARED BY DATE 



I 
I 

! 
s a r r o v s l L n C U Y n r ~ c r U v n  
G R I M U I B I L n  C U V  

o~ow~ca~ruri~ s*eq 
D R W I C E I L T W  CWIYEL 

(IRmNICl~ICUIwVhblM 
O R G A N I C ~ ~ C U ~ Y ~ ~ C W I V ~  

Consdidation (ASTM D 2435.04) 

CL Callapw Poleolld (ASTH D 533903) 

CP Campadion Cuwe ICTM 216- 06) 

CR Carmsion. Sulf~les. Chbn'des (CTM M 3  - 9s. 
CTM 417- 06. CTM 422 - 06) 

CU $nsolldaled UndrnInedTrizxial (ASTM 0 4767-02) 

0 s  DredSheer(ASll4 D 3 0 8 M g  

/ El Erpamion lndu  (ASTM 04829-03) I 
M Moidure Canlent (ASTM D 221605) 

OC Organic CD"lEn1 (ASTM D 2974.07) 
I P Pemceblnty (CTM 220 - 05) 

PA Parllde Size AnalHs (ASTM D 422.63 [2002]) 

PI Uqu~d Umit P i d o  Uml  Plasfloty lndw 
( ~ S H T O  i 09.02. A A S ~ D  T gsnoo~ 

PL Poinl Load Index ( A m  D 9731-05) 

PM Pressure Meler 

PP Pocket Psoelmmctei 

R K-Value (CTM 301 - 00) 

SE Sand Equl~lenf (CTM 217- 99) 

SG Speofic Gravity (AASMO T 10M6) 

SL ShnnkageUndt(ASTM D 427-M) 

SW Swell PotenUal (ASTM D 451603) 

N PockelTowne 

UC Unconfined Compression- Sdl (ASTM D 216t-06) 
Unconfined Comprassion - Rock (ASTM D 2 n 3 ~ n f  

SAMPLER GRAPHIC SYMBOLS I I 

I /I DRILLING METHOD SYMBOLS ! WATER LEVEL SYMBOLS I I 
I Auner Drilling I Diamond Core 

9 Rrsl  Waler Levcl Readlng (during drilling) 

V SlaUc Waler Level Readlng (shorl-lem) 
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Stnb of California 
Department of Transportation 

is  
M ~ e m o r a n d u m  

Attention: ;Mr; Anhad Iqbal 
:Project Engineer 
: ~ ~ i i ~ ~ ' ~ ~ : ~ ~ ~ h { $ 1 6  ~. 

Business, Transportation and Housing Agency 

3,& ,,- 'o!up~p.?r! , .  ~ 

B~=v&~+,%+II 

 at^: April 18,008 . ~ 

Pile: . 03 -~49~ .1$ .5 /18 .0  
CpM 97/1.1.$) 
EA: ~ . . 03igA6901 . ,.. 

LaB~w.&f&dow8. ~. .. .~.. .,.. . ... 

. ..~ < .~ ... . , 
~S.QU$X~~ '3 has a height; of 32~59 min (1.2 & feet) and sifs:.atop a.:ccificrete iljm&f$ Q@ 

.wbsdaC.e soil a t  the locatibn ofsoundwall 3. consists of &&&I ,.densegad gt~cj cggvd 
underlElinhy very stiff sandy clay to clayey sand. The angle of kction 41, is estimated to be 
30; CIDH Concrete Piles are recommended for ihe foundation. According to the fl4O4- 

We that 'the concrete lj&fi$f =ot be ui$ :to .?& under these .design 
parj@.$f*; 

'\ 

.~~ ~ ~~ 

Pile Dimetei 
.(mm) 
.d,Oi) 

"&f&m~m ~ .~ %nu 
(-) 

~ .a 

1759 

. .~~ . 

File:S@cbg ... .. . 

( i j .  
;+'OD@ 
.. . " ... 

Pile Depth, 
Imni) 
'2600 



('-;: Mr. 'Wjiide'rBajwa Addendum to:Geo.technical DeiTgn Report 
Apd 1.8, 2008 .La~a r r  Meailom 
PtigeZ 

Spe.cial Provision SS-28a,? "@oj:e@f Infomiation", dkclbses to bidders and 
cbrit~@t@s 5 fist of Gemeat ii@11j7$iQ$? iiyd@lq for && 'hspeotion piior to bid 
opening; Thefollovving 7s q. qq&@t fi&i$SP ~{~,8,0~~disel.o.s~ginfomation originating 
fiGa-~eotecfini=&,@~ - ' .  ; -  ':gfsa fb,-tje j n o l u , ~ ~ & ~ ~ ; ~ e ~ i e f o m ~ t i o n  nBodd&t~1] 
, . ~  . . . ~ . .. . .. .. -emc,es. .. I,temsl! .. ,.".. ~. ,.. 

be pr6Vid~a.ih~crobat . ( .p~~Y' fo&8.~tS~~~e:a~&e~see(sJ , of'?& repQfi~$a:eIe.ctronic mail. 

Data and fnfomati,on a~ fache~~ t~ i t~e :pro_ i ec f~~: Ians  are: 
. :. 

A. Nme 

-. 

(.' -.:, 
i. 

Da@ ~ri$,a: l i f~,~a. t ion,;~ai l~bIe f o ~ ~ p e ~ t i t i o n : a f i ~ i ~ ~ ~ e ~ ~ t n t n c  OB&: . 
A.: Nbll,e 

~D.af@~.dTnfarmnrion ayqilable. f o f i i ~ s ~ e c t i o n I a t : i h t : : i ' z a ~ v ~ ~ b  ZaZortitoq h e :  
4. None 

BmJAF;laJB&?JqE-S;:p;E; 
Tr;lnspjrta.ti.on Engineer 
gffice .afGeotechnicdDesip:-North 

c: Qiang Huang 
GDN File 


