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Geotechnical Design Report, Mechanically Stabilized Earth Wall

This report provides geotechnical design recommendations for the proposed Mechanically
Stabilized Earth Wall (MSEW). The wall is needed to widen the traveled way to 24 feet on
Route 20 between PM 4.69 and PM 4.89 in Mendocino County (Figure 1). The widening is
proposed at this location to reduce the frequency and severity of “Run Off Road” collisions.

The proposed MSEW is approximately 250 feet in length with a maximum wall height of 13 feet
(Figure 2 Layout L-1, dated 12/09/09).

Scope of Work

The foundation recommendations contained in this report are based on one geotechnical boring
(R-08-001), laboratory testing of soil samples, geotechnical calculations using data obtained
from the subsurface investigation and laboratory testing, and Department standards. Subsurface
conditions were evaluated only at the boring location and may deviate elsewhere within the
project limits.

Pertinent Reports and Investigations

The following documents were reviewed in preparation of this report:

Project Plans
Existing and Proposed Plan Views of Proposed Project, dated August 22, 2009.

Typical Cross Sections of Proposed Project, dated October 12, 2009.

Caltrans Reports

Preliminary Geotechnical Recommendations, 01-MEN-20 PM 4.69/4.89, EA: 01-48210K,
Mendocino County, CA, February 9, 2009.
Project Study Report-Project Report, 01-MEN-20 PM 4.69/4.89, EA 01-482100.

“Caltrans improves mobility across California”
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Geotechnical Recommendations

A timber faced MSEW approximately 250 feet in length with a maximum wall height of 13 feet
and a wall batter of 6V:1H is recommended.

Table 1 summarizes the material properties used for design.

TABLE 1 -MATERIAL PROPERTIES

Total Angle of [Cohesion|Min. Long Term Design
Unit Internal (c, psh)’ Strength (1b/ft)
Weight | Friction
Layer (pef) | (0, degrees)
1
Reinforced Soil 125 34 0
In-Place Soil 120 327 300
Geogrid -- -- -- 1,450

1. Based on Caltrans Bridge Design Specifications (Chapter 5)
2. Based on correlations with field penetration test data and soil type

We recommend the geogrid be embedded a minimum of 10 feet for wall heights greater than 8
feet and be embedded a minimum of 8 feet for wall heights less than 8 feet. The base of the
MSEW (i.e. the lowermost layer of geogrid) shall be underlain by a 1.3 foot thick layer of
structural backfill overlain by a 6-inch thick layer of reinforced soil.

A foot thick toe drain constructed with geotextile wrapped Class 1 Type B permeable material
backfill behind the wall is recommended (see attached Design Cross Section — Figure 3).

Additional design details will be provided in the Non-Standard Special Provision (NSSP) for the
MSEW.

Construction Considerations

Caving conditions and groundwater may be encountered during excavation. Based on the
geotechnical investigation the soils in the excavation is classified as a Type B soil in accordance
with CALOSHA Standards. The Log of Test Boring for Borehole R-08-001 is included in
Appendix A.

There are overhead utilities in the proposed wall construction area.

“Caltrans improves mobility across California”
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Project Information

Standard Special Provisions S5-280, “Project Information,” discloses to bidders and contractors a
list of pertinent information available for their inspection prior to bid opening. The following is
an excerpt from SSP S5-280 disclosing 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. None

Data and information included in the Information Handout provided to the bidders and
Contractors are:

A. Geotechnical Recommendations for MEN 20 PM 4.69/4.89 MSE Wall, dated
December 14, 2009

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

Data and information available for inspection at the Eureka Annex:
A. Rock Cores

If any conceptual changes are made during final project design, the Office of Geotechnical
Design North should review those changes to determine if these foundation recommendations are
still applicable.

If you have any questions or require further assistance, please contact June James at 707 441-
4692 or Charlie Narwold at 707 445-6036.

Report by: Reviewed by:
CERTIFED
ENGINEE H: 45
I —
M. JUNE JAM : 09 CHARLIE NARWOLD, C.E.G. #2335
Transportation Engincer Senior Engineering Geologist
Office of Geotechnical Design - North Office of Geotechnical Design - North
Branch B Branch B

“Caltrans improves mobility across California”™
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Attachments:
Attachment 1. Figure 1 — Project Location Map
Attachment 2. Figure 2 —Wall Layout
Attachment 3. Figure 3 — Design Cross-Section
Attachment 4. Appendix A — Log of Test Boring R-08-001
c:
GS File Room
Branch B File
OGDN Project Folder
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. J/

FIGURE 1
Project Location Map
EA: 01-482101 MEN 20 PM 4.69/4.89
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LOGGED BY BEGIN DATE COMPLETION DATE | BOREHOLE LOCATION (Lat/Long or NorlivEast and Datum) HOLE ID
KG 11-18-08 41-18-08 NADS3 R-08-001
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CcT ~5.00' Rt Sta ~15+45 "A" ~707.0 it NAVDSS
DRILLING METHOD DRILL RIG BOREHOLE DIAMETER
Rotary Wire-Line Moblie B47 41In
SAMPLER TYPE(S) AND SIZE(S) (ID) SPT HAMMER TYPE HAMMER EFFICIENCY, ERI

LISRARY DECOS.GLE &/310

5BR -STANDARD MEN 20 PM 4.GPJ CAL

SPT (1.4} Safoety Hammer 140#/30 Inches 73%
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607.001 10 =4 7 \ dark brown, moist to wet;(wilh samo wood.’cha(rcoa)l In [ 2t 9 |23 o= =
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’ Poorg raded SAND with SILTY CLAY and GRAVEL 0 $PT Refusal . Blow count for nd 8 =
885.00 (SP- C%: dense; dark brown; molst; angular GRAVEL. E inghes was 50 for 4 inches (R 50/4) 1}
. ot , %
683.00 - = ]
25 b () =
=R 5| & |38 = =
881.00 | 26 S kel ;g = =
(1<} SILTY, CLAYEY SAND (SC-SMy; dense; dark brown; < =
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= =
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) REPORT TITLE HOLE ID
Department of Transportation BORING RECORD R-08-001
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FIELD AND LABORATORY TESTS

Consolidation (ASTM D 2435-04)
Coilapse Potential (ASTM D §333.03)
Compaciion Curve (CTM 216 - 08)

Corroslon, Sulfales, Cilorides (CTM 643 - 99;
CTM 417 - 08; CTM 422 - 08)

Consolldated Undrained Triaxlal (ASTM D 4787-02)
Diract Shear (ASTM D 3080-04)

Expanslon index (ASTM D 4820.03)

Molsture Contant (ASTM D 2218.05}

Organic Content (ASTM D 2874-07)

Permaability (CTM 220 - 05)

Parllcls Size Analysls (ASTM D 422-63 [2002))

Lﬂ:ﬁd Limil, Plastic LimH, Masticily Index
{AASHTO T 8902, AASHTO T 90-00)

Polnt Load Index (ASTM D 5731-05)
Prassure Meter

Pockel Penalromater

R-Valua (CTM 301 - G0}

Sand Equlvalent (CTM 217 - 89)
Spacific Gravity (AASHTO T 100-08)
Sirinkaga Liml (ASTM D 427-04}
Swall Polential (ASTM D 4616-03)
Pockel Torvang

Uneonfinad Compresston - Sail (ASTM D 2186-08)
Unconfined Compresslon - Rack (ASTM D 2638-95)

Unconsotidated Undratned Triaxlal
(ASTM D 2660.03)

Unit Walgh! (ASTM D 4767-04)
Vang Shear (AMASHTO T 223-98 [2004])

SAMPLER GRAPHIC SYMBOLS

GROUP SYMBOLS AND NAMES
Qraghlo f Symbel Group Mames Graphlo f 8ymhol Group Namas ¢
g 7 '
ol walkgiadad GRAVEL L Lean CLAY
P BB aw Loen CLAY vith BAND cL
19 . \Watkgraded GRAVEL with SAND Laan GLAY vith GRAVEL cp
AN Gk | SANDYfean CLAY
R0 s Poarty gradod GRAVEL g BANDY fazn CLAY with GRAVEL CR
oo OF , o / GRAVELLY 320 LAY
0 ¢ ' ‘oary graded GRAVEL with SAND GRAVELLY lann GLAY with GAND ou
A
N \Wellgraded GRAVEL wit SILT L STY CLAY
&% ow.an / SILTY CLAY viith SAND ns
o Vol graded ORAVEL with SILT and SAND / SILTY CLAY with GRAVEL El
n CL-ML | SANDY SILTY CLAY
! d " \Woll graded GRAVEL with CLAY for SILTY CLAY) / SANDY SILTY CLAY with GRAVEL M
048 | VG0 | o piadod GRAVER yith GLAY und ShRD % QRAVELLY SLLTY OLAY o6
B {or GILTY CLAY and SAND} /| GRAVELLY SILTY GLAY vith 8AND
4
o Pantly gradod GRAVEL vith SILF BILT P
o d )] aP-GM 8ILY with SAND BA
o oL Pouty graded GRAVEL vith 8ILT and SAND BiLY with QRAVEL
fgé Poaily giaded GRAVEL with GLAY ML | sannveiLT Pl
o2 0, Pl s f SANDY SILT with GRAVEL
S Poor iaded GRAVEL with GLAY and 8AND GRAVELLY olLY Bi.
{oe SILTY CLAY and SAND) GRAVELLY BILT with SAND
B, SILTY SHAVEL - GRGANIC lean CLAY P
GROARIC lesn CLAY with SAND PP
a BILTY GRAVEL with BAND ORAANIC loan CLAY vith GRAVEL
OL | SANDY ORGANIC taan CLAY R
CLAYEY GRAVEL SANDY CROANIC fms CLAY with QRAVEL SE
ac . GRAVELLY OROANIC lean CLAY
022 CLAYEY GRAVEL wih SANG ) / GRAVELLY ORGANIC laon CLAY vilh SAND sG
LK %ﬂ SILTY, CLAYEY GRAVEL ORGANIC SILT sl
K yé’ GC-GM ORGANIC BILT with BAND
% SILTY, CLAYEY GRAVEL with SRKD ORGANIC ST with GRAVEL 8w
L OL | sanovOROANIC SILY -
A Wall-gradad SAND GANDY ORGANIC BILT with GRAVEL
. . . GRAVELLY ORGARIC SILT uc
Wetkgraded SAND with GRAVEL GRAVELLY ORGARIC 81T with BAND
oot : FalCLAY
o0t graded SARD / FALGLAY v/th SAND uu
Poaily gradad SAND vith GRAVEL Fal GLAY vfth GRAVEL
A - Gl | sANDY fatcLAY uw
‘. Well-graded SAND vih SILT GANDY fal GLAY with GRAVEL V3
P SW-Si GRAVELLY 12l LAY
. ' Well-graded SAND with SILT ard GRAVEL / GRAVELLY 18! CLAY with BAND
w5 Waflgraded SAND with GLAY for SILTY CLAY) S:“:'° ‘;E i SAND
! - . aslc d
el e A i Ly GRAVEL Elastic BILT wlth GRAVEL
- MH | SANDY efastaSILT
N Paoriy graded SAND with SILT SANDY ofaste BILT with GRAVEL
-] SP-GM GRAVELLY oTastie ST
" Poorly graded SAND with SIiLT end GRAVEL GRAVELLY efaslic ST with SAND A
Poorty graded SAND it GLAY (of BILTY CLAY) / g:g::‘g :ﬂ: gw oD
. WG ral Vil v
B i ey, o aRAveL % GRGANIC fal GLAY vith GRAVEL
OH | SANDY GRGANIC fal CLAY
SILTY SAND / SANDY ORGANIG fal CLAY vt GRAVEL
GRAVELLY ORGANIC fal LAY
BR.TY SARDwith GRAVEL % GRAVELLY ORGANIC fal GLAY wihh SAND
CLAYEY SAND ORGANIC elaste GILT
ORGANIC slasto SILT vilh SAND
CLAYEY BAND with GRAVEL ORGANIC gtasto SILT wih GRAVEL
OH SANDY alasto ELASTIC SILT
SILTY, CLAYEY SANO SANDY ORGANIC alastio SILT with GRAVEL
GRAVELLY ORGANIC atastis SILT
SILTY, GLAYEY BAND vth GRAVEL GRAVELLY ORGANIC alastic SILT vith SAND
: if].« ORAANIC BOIL
PEAT 7 5] ORGAKIC SOIL with BAND
/ ¥ ORGANIC SOIL with GRAVEL
7] OLIOH | SANOY ORGANIC SO
COBHLES f_/‘ = SANDY ORGANIG SOIL with GRAVEL
¢ COBDLES and BOULGENS Y GRAVELLY ORGANIG 804
PR BOULDERS /-ﬁ GRAVELLY DRGANIC SO with SAND

N Standard Penetration Tesl (SPT}

| Modified Callfornla Sampler

I]] Shelby Tube [ﬂ] Piston Sampler

Standard California Sampler

NX Rock Core ﬂl HQ Rock Core

Bulk Sample Other {see remarks)

DRILLING METHOD SYMBOLS

WATER LEVEL SYMBOLS

First Water Level Reading (during ddlling)
Static Waler Leval Reading (short-lerm)
Stalic Waler Level Reading (long-larm)

Dynamlc Cone

or Hand Dilven Blamond Gore

LV
X
£

g ] &3

H' Auger Drilling g Rotary Drilting

REPORT TITLE
Department of Transportation BORING RECORD LEGEND
ivis i DIST. | COUNTY ROUTE | FOSTMILE EA
Division of Engineering Services e e o P 1-482101
Geotechnical Services PROJEGT OR BRIDGE NAME
Office of Geotechnical Design - North  |_Gravel Pt Widening
BRIDGE NUMBER | PREPARED BY DATE SUEET
NIA KG 4-2910 | 3 of 4
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ROCK GRAPHIC SYMBOLS BEDDING SPACING

T4 Descriptor Thickness or Spacing

% IGNEOUS ROCK Masslive > 101t
Very thickly bedded 3to 101t

g SEDIMENTARY ROCK Thickly bedded 1to3ft
Moderately hedded 3-5/8 inches to 1 1t

> Thinly bedded . 1-1/4 to 3-5/8 Inches

7 METAMORPHIC ROCK Very thinly bedded 3/8 inch to 1-1/4 Inches

Laminatad < 3/8 Inch

WEATHERING DESCRIPTORS FOR INTACT ROCK

Dlagnostic Features

Chamlcal Weathering-Discoloration-Oxidatlon [ Machapleal Weathering | Toxture and Solutloning
and Grain Boundary

Descilptor Body of Rock Fracture Surfaces Conditlons Texture Solutianing General Charactoristics
Fresh No discotoration, not oxidlzed |No digcojoration | No separation, Intact Nochange |Mosolutioning  |Havwmner rngs When crystalline
or oxidalion (llght? rocks are struck.
SHghli Plscoloratlon or oxidation s [Minos 1o complate | No vislole separalfon, Preserved Minor leachie Hammer rings whan crystalline
Wealhyered imited to surfa?e of, or short |digcoloration %r Infact ;ﬁgﬁ\ﬁ P of somo so]ulﬂa rocks are sl?uck. Bodyn_j o} rock
dlslan?a from, fractures; oxidation of most minerals may be [notweakened.
gﬁ;}ne eldspar crystals are  |surfaces noted
odarately | Discoloration or oxldation All fractura Partlal separation of Generally Soluble minerals {Hammer doas not ring when
galiered  |extends from fractiires surfaces are isoundaslas vislbte preservad may be mostly  [rock Is struck. Body of rock Is
usually throughout: Fe-Mg | discolorad o leached gllghlly weakened,
minerals are "rusty": feldspar toxidized
cryslals are "cloudy’
Intensely Discaloratlon or oxidation All fraclure Par}lal se;l)arallon. rock  |Altered by Lea%hlng of Dull sound whan struck with
Wealharad {ihroughoul; all feldspars and |surfaces are is friable; In semi-arid ch?mical soluble minerals | hammar; usually can be broken
Fa-Mg minerals are altered lo|discoiorad or conditfons, rzimlucs are |disiniegraiion |may be complete jwith modsrale to heavy manual
clay to soma axtent; or oxid] eg‘ surfaces | disaggregated such a8 via B{essug or by light hatmer
chemical alterat m] produces lare fria la hydration or low without faference to
In sliu disaggregation {refer argillation P!an?s of waakness such as
to grain boundary condilions) nciplant or halline fractures or
valijels. Rock Is significantly
weakened,
Decomposed|Discolored of oxidized Complete separation of [Resembles a soll; parﬂal or Can he granulated by hand.
oo e O S
minarals siich as quartz ma arvad; al
bo unaltered; all fgldspars 4 aareq Ieachlng of .sglublg minerals '.'strlngars'%tf' lkas’.

and Fe-Mg minerals are usually complate

" |complately allarad to clay
Note: Combination desciiplors (such as “slightiy weathered to fresh™ are used where equal distribulion of bolh woatharing characterislics Is present
over signlficant Intervals of where characier|5ics presenl are "In batwean" Ihe dizgnostic featura, However, combination descriptors should not he used
whare signiicant identiflable zanes can be delinsated. Only two adjacant descriptors shall be combinad. “Very Intensely weathered" Is the combinalion
descriptor for “dacompaosed to Infensely weathered”.

RELATIVE STRENGTH OF INTACT ROCK ROCK HARDNESS
Descriptor ggm]ﬁ‘gﬂwe Strangth (psi) Descilptor Criterla
Extremaly Hard| Specimen cannot be scralched with pockat knlfe or sharp plck; can only be
Extremaly Strong > 30,000 y Gl'\’!?)ped with rapeated heavy hammelr blovss PP y
Very Strong 14,500 - 30,000 Very hard Specimanhcannot be scratched wilh pocket knife or sharp pick; breaks with
Sirong 7,000 - 14,500 repeatod heavy hanimer blows
. Hard Spocimen can bs scratched with pockel knife or sharp Iplck wiih haavy
Medium Strong 3,500 - 7,000 pressure; heavy hammer blows requirad 1o break spacimen
. odaratel Spacimen can be scraiched with pockel knife or sharp plck with light or
Waak 700 - 3,500 Mard y m%derala Pressure, {Jreaks with ngo arale hammer b mgs 4
Very Weak 160 - 700 Moderately Speciman can ba grooved 1/6 in. with pocket knifa or sharp pick with moderala
" Soft or heavy prassuro; breaks with light hammer blow or heavy hand presstire
Extremaky Weak <150
Soft Speciman can be grooved o gouged vilh pgckal knife or sharp plek with light
prasstre, breaks with light fo modarate hand prassure
Very Soft Spacimen can he readily Indented, grooved, or gouged with fingernall, o
CORE RECOVERY CALCULATION (%) Y ce‘nﬁed with pocket knifa)g broaks wlﬁl light handgpregsure 4
%, Length of the recovered core pieces (In.) . 40 FRACTURE DENSITY
Total langti of core run {in.) -
Descrptor Criterla
Unfractured No fractures
Vary Slightly Fractured Lengths greater 3 ft
0,
RQD CALGULATION (%) Sllghtly Fraclured Lengths from 1 to 3 ff, few lengths outside lhat range
5 Maderataly Fraclured Lengths mosty In rangs of 4 [n. lo 1 ft, with most lenpths about 8 in,
Length of intact core places >4 in. . 4ny | | intansely Fractured Lenglhs averaga from 1 I, to 4 In, with scattered fragmented
Total length of core run {in.} Intervals with Iéngths less than 4 I,
Vary Intensely Fraclured | Mostly chips and fragments with faw scaltared short core lenglths
. REPORT TITLE
Department of Transportation BORING RECORD LEGEND
Division of Engineering Services DIST.  |COUNTY ROUTE POSTMILE EA
Geotechnical g . 9 M MEN 20 4.714.8 01-482101
eotechnical Senices PROJEGT OR BRIDGE NAME

Office of Geotechnical Design - North Gravel Pit Widening
BRIDGE NUMBER PREPARED BY DATE QHEET
’ NIA KG 4-29-10 | 4 of 4
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	We recommend the geogrid be embedded a minimum of 10 feet for wall heights greater than 8 feet and be embedded a minimum of 8 feet for wall heights less than 8 feet. The base of the MSEW (i.e. the lowermost layer of geogrid) shall be underlain by a 1.3
	A foot thick toe drain constructed with ge






