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Office of Geotechnical Design — West
Geotechnical Services
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Office of Geotechnical Design — West
Geotechnical Services
Division of Engineering Services

Revised Geotechnical Design Report for Three Changeable Message Signs

This report supersedes the “Geotechnical Design Report for Three Changeable Message Signs”
dated January 25, 2012 for the above referenced project.

1. INTRODUCTION

This memo is in response to your request, which was transferred to the Office of Geotechnical
Design West (OGDW) on May 27, 2011, to provide geotechnical design recommendations for
three Changeable Message Signs (CMS), namely, CMS 1, CMS 2, and CMS 3. The proposed
CMS:s are to be installed within 2.5 miles of the State Route (SR) 152/156 Interchange in Santa
Clara (SCL) and San Benito (SBT) counties. The location map of all proposed CMSs are shown
m Appendix A. Also, refer to Table 1 for general CMS information.

Table 1 General CMS Information

CMS No. Route Direction Station (PM) Post Type | Height, ft
CMS 1 SCL 152 EB 19.84 Model 510 24
CMS 2 SBT 156 EB R16.69 Model 510 24*
CMS 3 SCL 152 EB R22.62 Model 500 24

* Estimated maximum height
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p EXISTING FACILITIES AND PROPOSED IMPROVEMENTS

There is no CMS facilities installed on either SR 152 or SR 156 near the proposed project sites.
The need for CMS in this area is mainly to improve the mobility of State highway by displaying
estimated travel time and traffic incident reports; thus, provides the motorists with choices during
their commutes. Also, CMS provides urgent messages such as Amber Alerts.

3, SCOPE OF WORK

The following tasks were performed for the preparation of this Geotechnical Design Report:

e Review of as-built plans;

e Field geotechnical exploration, including drilling 3 borings at the project site;
e Laboratory testing result on selected samples;

e Geotechnical design analysis; and

e Preparation of this Geotechnical Design Report.

4, PHYSICAL SETTING
4.1 Climate

The site is located south southeast of Gilroy, which has climate that is considered Mediterranean
Climate. It is warm during summer when temperatures tend to be in the 70's and cool during
winter when temperatures tend to be in the 50's. The warmest month of the year is July with an
average maximum temperature of 88.3° Fahrenheit, while the coldest month of the year is
December with an average minimum temperature of 38.2° Fahrenheit. The annual average
precipitation at Gilroy is 20.60 inches. Winter months tend to be wetter than summer months,
The wettest month of the year is January with an average rainfall of 4.30 inches. (Data taken
from http://www.idcide.com/weather/ca/gilroy.htm)

4.2  Topography and Drainage

SR 152 within the project limits is predominantly an east-west traveled way located along the
boundary between the Santa Clara Valley and the Diablo Range. SR 152 and SR 156 converge
at a gap in the Diablo Range where the Hollister Valley meets the Santa Clara Valley. SR 156
runs roughly north-south through the Hollister Valley. The roadways are typically founded on
alluvium at the toe of gentle, well-eroded, and mature slopes; however, SR 152 cuts through the
rolling hills for a short stretch within the project limits. Elevations along the project alignment
range from 160 feet at SR 152 and San Felipe Road in the west to roughly 450 feet as SR 152
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climbs east toward SR 156. SR 156 is relatively flat with elevations ranging from 200 feet at the
southern end of the project to about 240 feet to the north.

The main drainage near the project area is Pacheco Creek, which flows south out of the northern
reach of Hollister Valley and turns west toward San Felipe Lake just south of the San
Benito/Santa Clara County line. Pacheco Creek crosses the project north of the SR 156 and
Fairview Road interchange.

4.3 Regional Geology and Seismicity

Located within the Coast Range geomorphic province of California, the geology of the region
consists of northwest-trending ridges, gently sloping hills, intermontane valleys, and large
elongated depressions. The San Andreas Fault system, the most prominent geologic feature in
the area, includes the San Andreas Fault as well as numerous splays, including the Hayward,
Calaveras, and Quien Sabe Faults, which together take up strain between the northward
migrating Pacific plate and the southward (relatively) moving North American plate. The major
faults within the system are predominantly right-lateral, strike-slip faults with some
compressional component, and these act together to form the prominent ridges and valleys. The
San Francisco Bay, a partially filled northwest-trending depression extending from the Santa
Clara Valley in the south to the Petaluma Valley in the north, is a direct result of these fault
interactions.

Table 2 lists the active faults nearest the project site, their maximum credible earthquake, and the
peak bedrock acceleration (PBA) that may be expected during a maximum event.

Table 2 Active Fault Data

CMS Maximum Credible | Maximum Peak

No FAULT Distance* Earthquake Bedrock
' Magnitude** Acceleration
CMS 1 Calaveras fault zone, 99 74 043 g

Southern section
Quien Sabe fault zone 1.0 7.4 045¢
CMS 2 Calaveras fault zone,

Southern section
Quien Sabe fault zone 2.0 7.4 041 ¢
CMS 3 Calaveras fault zone,

Southern section

*  Closest portion of the fault measured in miles.
**  Moment Magnitude.

2.9 7.4 041 ¢

4.3 7.4 037¢
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5, EXPLORATION

Our office conducted 3 rotary borings, namely, RC-11-001, RC-11-002, and RC-11-003, for the
proposed CMSs 1, 2, and 3, respectively, in August 2011. A summary of all borings is shown in

Table 3.

Table 3 Summary of Boring Information

Boring ID | Total Depth (ft) | Surface Elevation (ft) | Date of Completion
RC-11-001 371.7 156.6 08/30/2011
RC-11-002 41.3 208.8 08/29/2011
RC-11-003 45.5 264.1 08/31/2011

6. GEOTECHNICAL TESTING

6.1 In-situ Testing

In all borings, Standard Penetration Tests (SPT) were conducted at 5-foot intervals in soil strata,
and Pocket Penetrometer (PP) Tests were performed on soil samples showing apparent cohesion.
Refer to the LOTB Plans for more information.

6.2 Laboratory Testing

The laboratory testing program consisted of 24 moisture content tests, 4 mechanical (particle size
distribution) analyses, 4 Atterberg Limits tests, and 3 corrosion tests. Refer to Appendix B for all
test results.

Corrosion studies are conducted in accordance with the requirements of California Test Method
No. 643. The Department considers the site to be corrosive to foundation elements if one or more

of the following conditions exist for the representative soil samples taken at the site:

Chloride concentration is greater than or equal to 500 ppm, sulfate concentration is greater
than or equal to 2000 ppm, or the pH is 5.5 or less.

Corrosion test results for all 3 borings are shown in Table 4.
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Table 4 Summary of Soil Corrosion Tests

Location SIC Number | Sample Depth (ft) | Min. Resistivity (ohm-cm) | pH
RC-11-001 C SAwad-1 17-20 2823 7.91
RC-11-002 C SAwad-2 10-15 1479 8.10
RC-11-003 C SAwad-3 17-20 2784 8.12

Based on the corrosion test results, the soil at all CMS sites are estimated to be non-
corrosive.

7. GEOTECHNICAL CONDITIONS

74 Site Geology

The following site geology descriptions are from California Geologic Surveys Geologic Map of
the Monterey, 30 ft x 60 ft Quadrangle and Adjacent Areas, California, compiled by David L.
Wagner, H. Gary Greene, George J. Saucedo and Cynthia L. Pridmore, 2002.

The CMS signs are to be founded in Holocene Alluvium, described as “unconsolidated,
heterogeneous, moderately sorted silt and sand with discontinuous lenses of clay and silty clay”.

7.1.1 Lithology

The subsurface consists of fine grained soils (clays and silts) with occasional gravel lenses.
Gravels are described as angular to subrounded and are likely derived from the surrounding
slopes of Cretaceous sedimentary rock.

7.1.2 Structure

The structure of the three CMS locations is flat, alluvial terrain. Outcrops of bedded sedimentary
rocks near CMSs 1 and 2 locations dip to the southwest.

7.1.3 Natural Slope Stability

All the CMS locations are on flatland, so landslides should not be an issue. The landslide
potentials are presented on Appendix C.
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T2 Subsurface Soil

Based on the LOTBs, the subsurface soils near each CMS location can be classified as
follows:

72.1 CMS1

Boring RC-11-001 was performed approximately at the proposed CMS 1 foundation location.
Based on the LOTB of RC-11-001, we estimate that the foundation soil at CMS 1 location
consists of sandy lean clay to clayey sand with occasional coarse gravel lenses to 35 feet below
ground surface (bgs). Soils are soft to very stiff and medium dense to dense. Cohesive soils
have low plasticity. Standard Penetration Test (SPT) blow counts were recorded every 5 feet to
a depth of 37.7 feet bgs and have a low of 2 and a high of 61. Refer to the LOTB plans for
details.

722 CMS2

Boring RC-11-002 was performed approximately 19 feet southwest of the proposed CMS 2
foundation location. Based on the LOTB of RC-11-002, we estimate that the foundation soil
consists of approximately 20 feet medium stiff to very stiff sandy lean clay/lean clay underlain
by approximately 4 feet of dense well graded gravel with silt and sand. This overlies loose to
very dense sandy silt to silty sand with gravel. SPT blow counts recorded every 5 feet to a
depth of 41.3 feet bgs and have a low of 5 (23 feet bgs) and a high of 77 (bottom of hole).
Refer to the LOTB plans for details.

723 CMS3

Boring RC-11-003 was performed approximately 10 feet northwest of the proposed CMS 3
location. Based on the LOTB of RC-11-003, we estimate that the foundation soil at CMS 3
consists of approximately 4 feet of dense silt with sand and gravel overlying approximately 6
feet of very stiff to hard sandy lean clay. This overlies very stiff silt and lean clay to a depth of
18 feet bgs. Below this, is medium dense silty sand/sand with silt with rare gravel to bedrock at
approximately 44 feet bgs. SPT blow counts were recorded every 5 feet and have a low of 14
and a high of 44 (refusal at bedrock). Refer to the LOTB plans for details.
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7.3 Water

7.3.1 Surface Water

No flooding hazards are present at CMSs 1 and 3, and no data was available for CMS 2. The
susceptibility levels are presented on Appendix D. No scour data is available for all proposed
CMS locations.

7.3.2 Groundwater

Groundwater levels were measured at RC-11-001, RC-11-002, and RC-11-003 to be about 18.8,
23.3, and 26.7 feet, respectively below the ground surface corresponding to elevations 131.8,
185.5, and 137.4 feet, respectively. It is worth to note that the groundwater level at each CMS
site typically fluctuates with the season and correlates with local geology and topography.

7.4 Liquefaction

We estimate that the liquefaction susceptibility of the soil laying approximately from 35 to 40
feet bgs at the CMS 3 site is moderate during a strong earthquake event. However, we judge that
the damage to the CMS resulting from liquefaction is insignificant.

7.8 Project Site Seismicity

7.5.1 Ground Motions

The three CMSs could be exposed to strong ground motions as determined by their proximity to
active faults. This will be accounted for in the geotechnical design.

7.5.2 Ground Rupture

No active faults cross the proposed CMS locations, so ground rupture is not considered to be a
hazard.

8. GEOTECHNICAL RECOMMEDATIONS
The following recommendations are based on the submitted layout and cross section plans, field

mapping of the site, subsurface exploration, laboratory test results and foundation analysis. This
geotechnical report addresses our foundation recommendations for the CMS project.
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8.1 CMS 1

Based on the provided plans and LOTB with the estimated soil parameters from our geotechnical
investigation for CMS 1, we recommend that the 4-feet diameter CIDH pile foundation for CMS
model 510, as specified in the Caltrans Standard Plans (2010), with a pile depth of 22 feet is
sufficient for the proposed CMS 1.

8.2 CMS 2

Based on the provided plans and LOTB with the estimated soil parameters from our geotechnical
investigation for CMS 2, we recommend that the 4-feet diameter CIDH pile foundation for CMS
model 510, as specified in the Caltrans Standard Plans (2010), with a pile depth of 23 feet is
sufficient for the proposed CMS 2.

8.3 CMS 3

Based on the provided plans and LOTB with the estimated soil parameters from our geotechnical
investigation for CMS 3, we recommend that the 5-feet diameter CIDH pile foundation for CMS
model 500, as specified in the Caltrans Standard Plans (2010), with a pile depth of 24 feet is
sufficient for the proposed CMS 3.

. MATERIAL DISPOSAL

The excavated material generated from the proposed excavation in this project will be the
existing embankment, existing roadway pavements, and existing materials from unpaved
shoulder excavation. Any excavated material that does not meet the requirements for imported
borrow shall become the contractor’s property and should be properly disposed outside of State
Right-of-Way.

10.  CONSTRUCTION CONSIDERATIONS

(1) CIDH piling shall conform to provisions in Section 49-3 “Cast-in-Place Concrete Piling” of
Standard Specifications (2010).

(2) Difficult pile installation is anticipated due to the presence of localized zones of
groundwater and caving soils. Therefore, the contractor should be prepared.

(3) The contractor has the option of using full-length temporary casing. The use of temporary

casing will require that it be removed while the concrete is being placed in order to develop
the expected pile capacity and to facilitate the casing removal.
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(4) Because of the existing groundwater, the contractor may choose to use a closed system using
a concrete pump or a tremie tube to place concrete at the bottom of the holes.

* £ # & * g &
If you have any questions or require further information, please contact Meng-Hsi Hung at (510)
286-7245 or Hooshmand Nikoui, Branch Chief, at (510) 286-4811.
c: TPokrywka, HNikoui, MHung, Daily File, Route File

MHung/mm
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LOG OF TEST BORINGS



BENCH MARK
80102

Dotum: H=NAD 83-92
. V=NAVD 88

pike

15.54' Rt ES Line
N 2232274.975

E 5863982.7t1
Elev. 208.927

PM R16.89 *

CMS 2

€ ROUTE 156

ETH~ £5

A

o z
RC-11-002 1] "4

SH'EET TOTAL

pIST coUNTY | ROUTE SO b SHEETS

Al._PROJECT | No

05§ 58t 156 R16.6%9

ey Ly Lt 0271342
REGISTERED CIVIL ENGEREER g

PLANS APPROVAL DATE

The State of Colifernio er its offfeers or og=nls SNCIVIL A
statl not ba responsible for Ma occurecy or % B
conplalencss of electronic coples of this pian shaet. “ﬁ“‘/o/

This LOTR sheet was prepared in accordance with
the Celtrons Soil & Rock Logging, Classification,
& Presentation Monuot {2010 Edition}.
NOTE: 1. PP=unconfined compressive strength {tsf}
as measured by pocket penetfrometer,

2, ¥ -~ PM, gpproximate,

PLAN
1"=50"
© O
Ny < J—
LTE] {00 MR
230 ho A 230
ol & h )
w
9 &
N N
220 Mz w 220
RC-11-002
210 . SANDY lean CLAY (CL}; stiff; brown; stightly moist; 210
208.8 3,7 littte SILT; few fine GRAVEL; medium plasticity.
é rLecan CLAY (CL}; stiff; brown; moist; few fine SAND; =
v O PP=1.25 tsf. s
200 . é’"""'__'i-mediunl stiff; PP=0.75 tsf. 200 e
[ﬂﬂﬁ//ﬂﬂff; dark olive brown; moist; .
Z l few fine SAND; high plasticity; PP=1.25 tsf. o
{‘_!’,’,:HI{//”@) —~very stiff; dork olive grey; 190 &
190 7 G RE 0. :
GWS EL. 185.5' DE]II'{T;® 77777 —[ -~ few GRAVEL up to 3", anguiar to subrounded. *f
36- 0 —Well graded GRAVEL with SILT and SAND {GW-GM}; dense;
180 08-30-11 I:SI';E? olive with mottled bilack; wet} mostly GRAVEL, up to ?,a", 180
/PM\ angular to subrounded; little medium to coarse SAND. o
BUILRCI (][ Lean CLAY with SAND (CL); medium softj dark olive A
HIE brown; moist to wet; Ifttle fine SAND; medium D
170 RETERL Qﬁ plasticity; PP=0.5 +sf. 170 2
A SANDY SILT {ML}; loose to medium dense; olive brown; T g
mm’\’o : wet; fine to medium SAND; nonplastic. ’ g
: ~-s5tiTf} moist; some fine SAND; low plasticity; o
160 . PP=1.25 tsf. 160 PROFILE
08-29-11 ‘ SILTY SAND with GRAVEL (SM); dense to very dense; :3
Terminated at El 167.5" very dork olive brown; mostly fine to coarse SAND; VER. i“=10° »
ER;{=55% little SILT; GRAVEL up to 2V5"; angular to subrounded, =
ENGINEERING SERVICES GEOTECHNICAL SERVICES STATE OF DIVISION OF ENGINEERING SERVIGES f— > CMS FOUNDATION =
FUNCTIONAL SUPERV1SOR DRARN BY M. Reynolds 10/11 FIELD INVESTIGATION 8vi CALIF ORNIA OFFICE OF GEOTEGHNICAL RRTIER
waves H. Nlkoul cnccxen ovi | R, Noshed M. Hung DEPARTMENT OF TRANSPORTATION DESIGN BRANCH R16.69 LOG OF TEST BORINGS 1ot3 |
% 5 | ! ! l UNIT: 3660 INTS BEARING FEriRien RRREE il G
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REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)

PLANS APPROVAL DATE
CEMENTATION Tre Sfole of Califernic or fs officers or opznis
- . . statt pot be ibla for 1h
Description Criteria :a?pfs?:ness ;?ﬁ:i;miko:cprif?‘;ﬁi ;(I-m sheaF. S 0F en
Weak Crumbles or breaks with handling or
littte finger pressure,
Crumbles or breaks with considerable
Moderate finger pressure.
Strong Witl not crumble or break with finger
pressure,
BOREHOLE IDENTIFICATION CONSISTENCY OF COHESIVE S0OiLS
Hole )
SYmeol] Type Description Description | Shear Strength ponckel Torvane vane Shear
{tsf) Meosurement, PP, (tsf) | Measurement, TV, {tsf} | Measurement, VS, (tsf)
Auger Boring {hollow or solid stem
A bucket}
X . . Very Soft Less than 0.12 Less then 0.25 Less than 0.12 tess thon 0.12
R Rotary dritted boring {conventional)
RW Rotary dritted with self-casing wire-line ) T
RC Rotary core with continuously-sampled, self-casing wire-line Soft 0.12 - 0.25 0.25 - 0.5 0,12 - 0.25 0.12 - 0.25
P Rotary percussion boring {air}
R Rotary drilled diamond core Medium SHff 0.25 - 0.5 0.5 -1 0.25 - 0.5 0.25 - 0.5
HD Hond driven (i-inch [sTe11 +ube} Sfiff 0.5 - 1 1 -2 0.5 - 1 0.5 - 1
HA Hand Auger
L B bynomic Cone Penetration Boring Very Stiff 1 -2 2 - 4 1 -3 -2
A CPT Cone Penetration Test (ASTM D 5778)
{.__E o Other {note on LOT8) Hard Greater than 2 Greater than 4 Greater than 2 Greater than 2
Hotel $lza in Inches,
5 5 s kS
- = + 4+
g 8 g 3| Hole LD,
3| note 1.D. 3| Hote 1.0, Sl hote 1.D. Top Hole El. S| A
Tep Hole ELL Top Hole El, : Top Hole El, o
Cosing driven g Descripti i E 0 Ix
ption of material i 5 Ground woter Mo count recerded — 12 ,
Slze of Sampler y Bloss per 12 . - 0y / surfcce ‘ " Pt G5, EIOV: —
{inches! TVERER ~—Fiaid & Leb Tesis ising 28 12 hend Pushod--—-7 7 L Qui z ;
IGL..!_ B .,/Cﬁ\&? oG o LCO O TE35T5 st c 17 in. . . i : S
SPT HYEIUE e _oHs, Elev. ooer s nztest p [t e promg el Gl :
{per ASTM 1386-99), - 1[)0?9 mecsured 5] DESC(I}MICZ} i ; Sin aowg{qng éri
P = push sample, - -“LMo?erie[ change Pulled Pipe [v-+| materials \J‘% 15g6 percussi)on 31
or as noted %\/lis’rimcﬂed material change 80 b (s) c remmer ond @ 2.2 in. (63
— Seil/feck boundory SGE =y ;C:T‘ple ccne, or as noied} £ . ; ;
; Refusal E=A (S) aren 3 BEELVR] 6 4 2 0 10 20 30
Boring Date Boring Date 160 70 Friction Ratio (X}  tip Bearing (+sf)
Jerminoted at Elev Boring Dote Boring Date

Hommer Energy Rotio {ER;) = X Terminated at Elev

ROTARY BORING HAND BORING

FOST MILES  [SHEET] TOTAL
DIST] COUNTY ROUTE TOTAL PROJECT | No |SHEEYS
05 St 156 Ri6.69

L F g [y 0221312 e

REGESTERED CEVIL ENGINEER ©AT

Terminated at Elev

DYNAMIC CONE PENETRATION BORING

Terminoted af Efev
CONE PENETRATION TEST (CPT) BORING

IED = 090

HLOTTED o 1Emd

Ly
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PR EHGED

LOTYET

DiST| COUNTY ROUTE il e B
REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL (2010)
e 05| se+ 156 R16.69
GROUP SYMBOLS AND NAMES FIELD AND LABORATORY TH,, F g Ly gz_131
Grophic/Symbol Group Nomes Graphic/Symbol Group Nomes TESTING Mmmmmcwuemw&n DATE
Ot - e Lean CLAY
b AWy | fellrgraded GRAVEL s Lean CLAY with SAND @ Consolidation (ASTM B 2435)
e, Well-graded GRAVEL with SAND /“_,/ Lean CLAY with GRAVEL PLANS APPROVAL DATE
3 'Q‘a s CL SANDY Jean CLAY Tre State of Latifornia or its offiters or openis
#ggu Poorly-graded GRAVEL ey SANDY lean CLAY with GRAVEL (:) Collopse Potential {ASTM D 5333) Qme#wrﬁwm?mfwaOﬁﬂF?ar el
S GP . S GRAVELLY lean CLAY corpleleress of electronic eopies of this pion stee
O“?i%[ Poorly-grcded GRAVEL with SAND ’/ GRAVELLY lean CLAY with SAND @
- . Compaction Curve {CTM 2186)
H 1 Well-graded GRAVEL with SILY ] SILTY CLAY .
':f'ﬁ GW-GM 9 ,/l ! SILTY CLAY with SAND B
L@ g Well-groded GRAVEL wiih SILT ond SAND PRl SILTY CLAY with GRAVEL Corrosiviiy Teatbing ' - g “og o o
QL i A cL-wL | SANDY SILTY CLAY @ oA 1) APPARENT DENSITY OF COHESIONLESS 50iLS
A Weii ?r‘cded GR?VEL with CLAY Edil SANDY SILTY CLAY with GRAVEL M ) CT! s CTM — -
P B cu-cc A GRAVELLY SILTY CLAY ; Bescription SPT Ngo (Blows / 12 in.)
Lew ., ! cE% -grgded GRAVEL with CLAY and SAND : nave ! e QED Consofidated Undrained
K e ((}F SILTY CLAY and SA%\[}) et E GRAVELLY SILTY CLAY with SARD B Trioxial [ASTM D 4767) Very Loose 0- 5
O . . SILY _—
ooocgfc GP-CM Poorly-graded GRAVEL with SILT SICT with SAND Direct Shear (ASTH D 3080) Loose 5 - 10
© 9 ;C Poorly-graded GRAVEL with SILT and SAND SILT with GRAVEL I —
AN i - 30
:'DD% Poori:{ _?roded GRAVEL with CLAY e gg:g}; gig with GRAVEL . S MedlumﬁDense
o ep-oe {or SILTY CLAY) CRAVELLY SILT (Ei) Expansion Index {ASTM D 4829) Dense 30 - 50
a4t Poori% arodod GRAVEL wit ?Y and e ;! v ) o -
N EQRR o gsiery CRAVE it B b GRAVILLY SILT with SAND y 0 o - .
LY - ST e - .. _ o i ery Dense cregierT o neh oo
i IY GRAVEL e RGANIC Tean CLAY . Moisiure Content (ASTM D 2216;
PCDCJE oM SILTY GRAVE P ORGANIC fean CLAY with SAND 0
EREE SILTY GRAVEL w;'l'h SAND ORGANIC lean CLAY with GRAVEL
‘ OL | SANDY ORGANIC lean CiLAY . Organic Content-% (ASTM D 2974}
& CLAYEY GRAVEL 7 SANDY ORGANIC lean CLAY with GRAVEL @ 9 MOISTURE
‘ GC . ' /// GRAVELLY ORGANIC lean CLAY — T
CLAYEY GRAVEL with SAND - 7!7-{} - GRAVELLY ORCA\IC |0{]ﬂ CLAY w:+h S}'\ND B @ Permecbility (CTM 220} Bescription Crifeme_h
i ORGANIC SILT . .
GC-GM SILTY, CLAYEY GRAVEL ORGANIC SILT with SAND . . . Dry No discerncble meisture
SIETY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL Particle Size Analysis {ASTM D 422) -
oL SANDY ORGANIC SILT Moist Woist 5 buf f +
Weli-graded SAND SANDY ORGANIC SILT with GRAVEL .- ois ‘olsture presens, but no free warer
S GRAVELLY ORGANIC SILT Plasticity Index (AASKTO T 90} B
: Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Liquid Limi+ {AASHTO T 89) .
B T cat CLAY Wet Visible free water
Lol gp | Poovly-graded SAND Fot CLAY with SAND Point Load Index (ASTM D 5731)
S Poorly-graded SAND with GRAVEL Fat CLAY with GRAVEL
AR cH SANDY fat CLAY
=E Weti-graded SAND with SILT SANDY fat CLAY with GRAVEL Pressure Meter PERGENT OR PROPORTION OF SOILS
2l SW-SM . GRAVELLY fat CLAY — P
L Yeti-graded SAND with SEILT and GRAVEL GRAVELLY fot CLAY with SAND ® ( ) Description Criteria
PR ' - R-value {CT4 301 - -
CR ¥ %Jens?mded SAND with CLAY Elostic ST Trace Particles are present but estimoted tfo
A swesc Vel 1 £?$88L2¢'\!D uith SLAY and GRAVEL S LR A () sana cauivatont (cT 217 be fess than 5%
. - ar an # . N and UEvaien ¢ - » .
s 4% MH SANDY elostic SILT 4 Few 5% - 10K
: Pooriy-graded SAND with SILT SANDY clastic SILT with GRAVEL SR
SP-SM . GRAVELLY elastic SILY Specific Gravity (AASHTO T 100) Little R 2574
Pocriy—gr{]ded SAND with SILT and GRAVEL GRAVELLY elastic SILT with SAND pecitic Lbravidy — 5 307 45/ -
_ - ome: -
Poor} ?raded SAND with CLAY ORGANIC fat CLAY
sp-sc | for st CU“*’) ORGANIC fat CLAY with SAND @ Shrinkage Limit {ASTM D 427) "Csffy 80% - 100%
ERAVLL Tor s, pith GLAY ond CRGANIC fot CLAY with GRAVEL
GRAVE ?or Sii_TY N8I DG GRAVEL) ! a
OH SANDY ORGANIC fot CLAY
SILTY SAND SANDY ORGANIC fat CLAY with GRAVEL SW) Swell Potenticl [ASTM D 4546)
SM GRAVELLY CRGANIC fat OLAY i e oo
o DT DA i T bt LT URGANIC TAT GLAT ailn Shdw U finag en-Soil PARTICLE St
CLAYEY SAND " CRGANIC elostic SILT -~ e gy CRRIETEE Descristio I Cize {in.)
sC e ‘ CRGANIC efgstic SILT witn SAND S , T T hrearer
CLAYEY SAND with GRAVEL ORGANIC elastic SILT with GRAVEL N7 Unconfired Compression-Rock | i Beutder Greares fien 17
- OM SANDY ORGANIC elastic SILT {ASTY D 2938} Cebble 3 - 12
SILTY, CLAYEY SAND SANDY ORGANIC elastic SILT with GRAVEL ) Coarse 34 - 3
C-sM ] GRAVELLY CRGANIC elastic SILT s P Grovel e
SILTY, CLAYEY SAND with GRAVEL GRAVELLY ORGANIC elastic SILT with SAND @ unconselidated Undeaines 1/5 - 3/4 ] :
c Sl Trioxial (ASTM D 2850) 1/16 - 1/5
ORGANIC SOIL o -
PT PEAT ORGANIC SOIL with SAND @ e s . Sand 1764 = 1716
ORGANIC SOIL with GRAVEL Unit Weight (ASTM D 4757) 17300 = 1764
OL/OH | SANDY ORGANIC SOIL
COBBLES SANDY ORGANIC SOIL with GRAVEL Silt ond Clay Less than 1/300
COBBLES ond BOULDERS GRAVELLY ORGANIC SOIL
BOULDERS GRAVELLY ORGANIC SOIL with SAND
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ot coumny | woe | (Eont BT PR,
; X Q4 SCi 152 19.84,R22.62
% | o~
w% © @ L g St g3-13-42
H o
= % ™~ REGISTERED CIVIL ENGINEER
oY | o a
- [%]
wn ==
Ei% o ¢ ROUTE 152
—_— 1 PLANS APPROVAL DATE \
e Y
’ ¢ ROUTE 152 | Bt of GGl e st o i
ETW ES ETW conpleleness of electranic copies of his plon sheed.
< i .
};_l - il —ES— This LOTB sheet was prepared in accordance with
o -11- v - the Caltrons Soil & Rock Logaging, Classificotion
W E 3.1 RC-11-001 .y RC-11-003 & Presentation Manual (2010 Edition). '
BENCH MARK L=
PLAN 5 PLAN NOTE: 1. PP=unconfined compressive strength {tsf)
G101 T - — e as mecsured by pocket penetrometer.
Batum: H=NAD 83-92 §"*=50" 1"'=50
Y=Assumed _ .
Iron Pipe with Plastic Plug 2. % - PM, approximote.
21.433" Rt ES Line
N 2245179.6062
E 5855750.845
Elev. 150.028°
MO301
Datum: H=MAD 27
V=MNAVD 88
1"x2" Sigke
30.328 Rt ES Line
N 175040,860
E 1742993,793 rx.?_ eq_o
Elev, 258.100 ~ o &o:.._:
IR HE 3
Elm ol T & 280
170 Em s D
« o0 ' —
Crisr ) 3]
< N8 zu
160 zuw - 270
RC-11-003
RC-11-00t1 Z’/ 264,1° @ Asphalt Conc.refe. )
150 150.6° SANDY lean CLAY with GRAVEL (CL); very stiff; otive; slightly moist; I : SANDY SIl:T with GRAVE.L {ML}; medium dense o600 1
= 7 E] mostly fines; fine to medium SAND; GRAVEL up to 1%2", angular to —_. @ to dense; olive brown; stightly moist,
— subangular; low plasticity; PP=2.25 tsf. 44711.3 SANDY leans CLAY (CL}; very stiff; ollve brown; moistj fine SAND;
[_&ll.i/@ “SANDY lean CLAY (CL}; soft to medium stiff; olive brown; moist; ATH Lﬂﬂie SILT; tow to medium plasticity; PP=3.0 tsf.
140 %'"'-‘—'—-—"M'"—szﬁe SAND; trace of fine GRAVEL} medium pilasticity; PP=0.5 fsf. L NNIC] 0 N -hard; PP=4.5 tsf. 250
7 WEAPD- -very stiff; olive grey; PP=4.0 tsf. RETIN very stiff; PP=2.0 tsf. -
WAL /é@ “stIff; PP=1.75 tst. P -hard; PP=4.5 tsf.
GWS EL. 131.8° 4 CLAYEY SAND (SCj; medium dense; olive; , . = (1811.4] ‘-OM SILT (ML)}; very stiff} otive brown} slightly moist; 240
130 08-2\1'-11 177 @@ moist to wet; fine SAND; some lean CLAY; weak cementation. B L , few fine SAND; few CLAY; low to nonplastic; PP=2,5 tsf,
_ . P . . ke GWS EL. 237.4 . . .
7 ——SANDY lean CLAY {CL); very stiff; yellowish brown; moist; T Lean CLAY (CL); very stiff; olive brown; moist;
(3l @kwm fine SAND; low to medium plasticity; pp=4.0 tsf. 09-0§-11 [i+tle SILT: medium plasticity; PP=3.0 1sf.
120 % L -very stiff; PP= 2,25 tsf. ] _PP=3.5 tsf 230 =
(3614 @ “““““ TN ———CLAYEY SAND {SC); dense to very dense; dark yellowish brown; - 1E : : 7
/; moist; medium SAND; few fine GRAVEL, up to Yo", 50471 - -PP=4.0 st-FE . ¢
H M i . . : . fete o SILTY SAND (SM}; medium dense; olive brown; :
T4l L jean CLAY with SAND (CL}; hard; dark yellowish brown; moist; sk f¥) T 73 ) H o
110 fine to medium SAND; trdce fine GRAVEL; low plasticity; PP=4.5 tsf. '2‘7’“'4_=O wet; fine SAND; some SILT. ( \ 290 =
. top. : . [P — Iy graded SAND with SILT (SP-SM); —— - <
Lean CLAY {CL); very stiff; very dark greenish grey; moist; REFLAF= aor . BRSNS 3
little SILT; trace fine GRAVEL; medium plasticity; PP=2.75 tsf. medium dense; dark brown; moist; fine SAND. 4
—hard: PP=4.25 tsf / SH.TY SAND (SM); medium dense; olive brown; wet; fine =
100 SILT v:.fh SAND (ML)' very stiff; dark greensih grey; moist to medium SAND; [it+le SILT] frace of fine GRAVEL. 210
- i 3 very stiff; da eensi H H S . . . .
fine SAND; trace lean CLAY; low plasticity; PP=3.75 tsf. *'"“"—"E?ic’vf’elybgg\‘jg??noﬁgﬁﬂ;gﬁlﬁ‘Lffinésﬁ;ﬂ;'n)éd?jg*US"lNgeﬂse,
08-30-11 SEDIMENTARY ROCK (MUDSTONE); very dark greenish grey; Well groded,SAND with SIL;' (SW-SM): medium dens‘:e' olive brown: 2
' ) ’ ; . : tured — - : : H
90 ferminated at El 112.9 moderately weathered; very softi very intensively fractured, wet; 1ittle GRAVEL up to 15", anguiar to subrounded. o 200 )
ERj=557 SEDIMENTARY ROCK (MUDSTONE); dark vellowish brown with mottle R
08-31-11 black; mederately weathered; soft; Intensely to moderately -
Terminated at El 218.7" fractured; ROD=49%. "
Eft ;=554 o
‘ PROFILE o
VER. 1"=10 :
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DiST| COUNTY ROUTE 160 PRdeer | e | ShEETS
REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL {2010) 04] S€i 152 |19.84,R22.62
T, o ey 02=13-12

CEMENTATION

Description

Criteria

Crumbies or bredks with handling or

pressure,

Weak little finger pressure.

Moderate Crumbies or breaks with considerable
finger pressure.

Strong Witt not crumble or breok with finger

REGISTERED CIVEL ENGINEER

PLLANS APPROVAL DATE

Tre Stote of Colifornla o 115 oftizers or opnls
shatd not be responsible for the accurocy of

BOREHOLE IDENTIFICATION CONSISTENCY OF COHESIVE SOILS
Hole
Symbol 3} ioti Pocket
Type escriprion P Shear Strength Torvane Yone Shear
Description {¥sf) Meost‘:ﬁg;z;?'r,n?’;?r(+sf] Measurement, TV, {t+sf} | Measurement, VS, {tsf)
Auger Baring {hollow or sotid stem
A bucket}
Very Soft tess than 0,12 Less than 0.25 Less than 0,12 Less than 0.12
R Rotary dritled boring (conventional) .
RW Rotary drilled with self-cosing wire-tine —
RC Rotary core with continuousiy-sampled, self-casing wire-line Soff 0.12 - 0.25 0.25 - 0.5 0.12 - 0.25 0,12 - 0,25
p Rotary percussion boring {air)
R Rotary drilled diamond core Medium StHff 0.25 - 0.5 8.5 -~ 1 0.25 - 0.5 0.25 - 0.5
8 HD Hand driven (t-inch soll tube) SHIFF 0.5 - 1 1 -2 0.5 - 1 0.5 - 1
& HA Hand Auger =
] 3} Dynamic Cone Penetration Boring Very SHff 1 -2 ? - 4 1 -2 { -2
r-y CPT Cone Penetration Test {ASTM B 5778}
£ Hard Greater than 2 Greater than 4 Greater than 2 Gregter than 2
Pl 0 Other {note on LOTB)
ftoter Siz29 I Inchas,
5 5 8 S 3
‘= = +- +- o
g 5 g gl Hote 1.D. s
Si Hole 1.D. S| Hote 1.D, s Hole 1.D. Top Hole El. S D N
Top Hole El. Top Hole EI. 1 Top Hole EI. o _ ) 3
C?smg driven —-—E : Description of material Blows per 12 in 30 Sea® Ground waoter No count recorded P GHS i:fr iU:reacTiq:L::\-"inr 2
Size of Sampler RS s p : : surfoce dt wong slagve Fridion . g s
{inches} R e f} {Using 28_|b hond . B P Pushed 2 Date moosured slanigni (24,57 inZ ressure measure =
(5[4 [+ [ Ul ~—Fiel¢ & Lab Tests nommer with o 12 in. t/ GHS o, ElEV, .. ] . aredl dividged by - cn tin etement =
SPT N-Vafue el GRS Efev, drep er as noted) pEY Date feosured E)rwsnﬁg raote in ie rasaUra Mesterad = — [2,33 in? crec!
(per ASTM 1566-93), T Dote measured 1 Description of fec?ﬂvs P 1|2 ne oy 16 alemand =
P = push sample, :“thoferiol change Pulled Pipe f45| matertals ,}lgs’%% Gpercqunsseiyon 3 .
or as noted ;_‘LEsﬁmoied material change 50 1 (s) nammer ond a 2.2 in. g = =
—| “—Soil/Rock boundery o sample cene, or os noted) € . L ) ; ; 4
== refa xh (5) taken 13 1e0r 6 4 2z 0 16 20 30 =
Boring Date Borina Date = "o 0 Friction Ratio {#}  Tip Bearing {tsf) =
Terminated at Elev . 9 Boring date Boring Date
Hammer Energy Rafio {ER;} = % Terminated at Elev Jerminated at Elev Terminated ot £lev 3
ROTARY BORING HAND BORING DYNAMIC CONE PENETRATION BORING CONE PENETRATION TEST (CPT) BORING e
E GEOTEC STATE OF BIVISION OF ENGINEERING SERVICES | BRIDCE KO E
ENGINEERING SERVICES HNICAL SERVICES CAL'FORN;A IO on o TE RN EAL CMS FOUNDATION Z
PREPARED BYt M. Reynoids 10711 05T UILE !‘
DEPARTMENT OF TRANsporTATIoN|  DESIGN BRANCH 5,84, R22.6] LOG OF TEST BORINGS 20f4 |,
J ! : ! hiEH - . EEEE SRR Ex3 z
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DIST] COUMTY ROUTE POST MILES SHIEET TOTAL
REFERENCE: CALTRANS SOIL & ROCK LOGGING, CLASSIEICATION, AND PRESENTATION MANUAL {2010) oAl eroleer "t et
—— 04| sci 152 [19.84,R22.62
GROUP SYMBOLS ANP NAMES FIELD AND LABORATORY G, Fr g ey 0221312
Graphic/Symbol Group Nemes Gmphic/Symbol Group Nomes TESTING REGISTERED CIVIL ENGINCER DATE £ %
o Well-graded GRAVEL Lean CLAY
IR I 9 // Lean CLAY with SAND @ Consclidotion (ASTM D 2435)
‘te, Well-graded GRAVEL with SAND Lean CLAY wlth GRAVEL PLANS APPROVAL DATE
AN o - CcL SANDY ftean CLAY . Ite State of Caliternia or its officers or opats\,
o0 004 Poorly-graded GRAVEL SANDY tean CLAY with GRAVEL @ Collapse Potential {ASTM D 5333) sholt mof be responsible for the Goourecy of )
Lo, GP . / / GRAVELLY fean CLAY corpleteress of elecivonic capfes of Ils pien steet,
Oaz‘%c Poorly-graded GRAVEL with SAND / GRAVELLY lean CLAY with SAND
L B H P
°|‘-T Well-graded GRAVEL with SILT SILTY CLAY Compaction Curve (CTM 2i6)
"‘5 GW-GM S SILTY CLAY with SAND
Lo W | Well-graded GRAVEL with SILT and SAND SILTY CLAY with GRAVEL Corrosivity Testin
[l V2111 T I WAL AL y Testing APPARENT DENSITY OF COHESIONLESS SOILS
ell-graded GRAVEL with CLAY e - {CTM 643, CTM 422, CT¥ 417)
NP {ethqr99ed. 88 : g SANDY SILTY CLAY with GRAVEL Description SPT Ngo (Blows 7 12 in.}
(e g, OfCC el rodeg ERAVES with CLAY and SAND GRAVELLY SILTY CLAY Consolidated Undrained 0 i
)°.:/' or SH.TY CLAY ond SAND) GRAVELLY SILTY CLAY with SAND Triaxiol (ASTH O 4767) Very Loose o- 5
ogocc P-ci Poorly-graded GRAVEL with SILT §EH with SAND - P S
g - H 0se -
o dif. Poorty-graded GRAVEL with SILT and SAND SILT with GRAVEL Direct Shear (4STM D 3080)
%Dg‘g,’ojc POOfEfL?gﬂgng)GRAVEL with CLAY M- gﬁEg gig with GRAVEL . Hedium Dense -3
cddg OP-6C pooriy-graded GRAVEL with CLAY and CRAVELLY SILT @ Expansion tndax (ASTM D 4825) Dense 36 - 50
%954 EqRG'Yo8 SIETY CLAY ond SAND GRAVELLY SILT with SAND ; Croater fhon 50
: OF - reater than 2
2337 SILTY GRAVEL / ORGANIC lean CLAY Moisture Content (ASTM D 2216) Very Dense
dod  GM . ORGANIC lean CLAY with SAND
CREE SILTY GRAVEL with SAND / ORGANIC teon CLAY with GRAVEL
: - OL | SANDY ORGANIC fean CLAY (0c) organic tontent-% {ASTH D 2674)
Yo co | CLAYEY GRAVEL % SANDY ORGANIC lean CLAY with GRAVEL @ ¢ MOISTURE
, , GRAVELLY ORGAMIC fean CLAY Py T
9/5;)1 CLAYEY GRAVEL with SAND / GRAVELLY ORGANIC lean CLAY with SAND @ f—’ermeobi]ii‘y (CTH 220) Descr’ip’rlon Criteria
) <) ORGANIC SILT
;?i“—.. oGl SILTY, CLAYEY GRAVEL ORGANIE SILT with SAND Dry No discernable meisture
9{?({; SILTY, CLAYEY GRAVEL with SAND ORGANIC SILT with GRAVEL @ Particle Size Analysis (ASTM D 422)
Lo il oL SANDY ORGANIC SILT Volst - +
se e Well-graded SAND SANDY ORGANIC SILT with GRAVEL Plasticity Index (AASHTO T 90) ols Moisture present, but no free water
aols| sW ) GRAVELLY ORGANIC SILT (pr) Prasticity Index {pdsHroro0b ¢ L+
o Well-graded SAND with GRAVEL GRAVELLY ORGANIC SILT with SAND Liquid Limit {AASHTO T 89) .
FEE For CLAY Yiet Visible free water
Poorty-graded SAND a : —
sp ¥y-g Fat CLAY with SAND Point Load Index (ASTM D 5731)
S Pooriy-graded SAND with CRAVEL Fat CLAY with GRAVEL
; CH SANDY fot CLAY
2 o< Weli-graded SAND with SILT géﬁegtigzcinaﬂm GRAVEL @ Pressure Meter PERCENT OR PROPORTION OF SOQOILS
a - . qQ
e Well-graded SAND with SILT and GRAVEL GRAVELLY fat CLAY with SAND ® Rvalue (CTH 301) Description Criteria
£ — " " =-vaiue
s LA eri-ls [(T;gegljwn with CLAY Elastic SILT T Particles are present but estimoted to
s bl SWESCH weliCgroded SAND with CLAY and GRAVEL Elastic SILT with SAND . race be less than 54
e or SILTY CLAY RAVEL astic wi @ i ! - 5 .
P e L39"8ng MH | SANDY elostic SILT Sand Equivolent (CTH 217) Few 54 - 10%
i Pooriy-graded SAND with SILT SANDY elastic SILT with GRAVEL R N N
5P-5M . GRAVELLY elastic SILT Specific Gravity (AASHTO T 100) Littte 15% - 254
Poorly-graded SAND with SILT and GRAVEL GRAVELLY olastic SILT with SAND pecific Gravity . - o~ a T - =
—4 - ome v A s
= ? I(:‘gl(_)rgi/ ?;agfg SAND with CLAY ORGANIC fat CLAY &
1 sP-sC CRGANIC fat CLAY with SAND @ shrinkage Limit (ASTM D 427) Mostly 50% - 100%
B P°°"E‘{ ?g,‘ﬂ%ﬂ%@“&X;*QngLégAVES) CRGANIC fat CLAY with GRAVEL o
T CH SANGY ORGANIC fat CLAY . =
| SILTY SAND SANDY CRGANIC fat CLAY with GRAVEL (st} swell Potentict (ASTY B £545) 2
oy o LY ORGANIC fot CLAY pg r )
CILTYOSAND i ks P SEOAY wivry SAND : P \R {‘C' E J“:E
R o - Urcontines Comnr wogis | ! - - .
D CLAYLY SAND e s elosd : P e n e
sc ' ' | GHOANIC elcatic SILT with SAND e st b it . T Genider
CLAYEY SANC with GRAVCL COORGANIC elastic SIET with GRAVEL Uncenfined Compressicn-Reck )
o OH SANDY ORGANIC elastic SILT (ASTM D 2938) Cotble :
. SILTY, CLAYEY SAND e SANGY CRGANIC elosfic SILT with GRAVEL Coarse =
(S . : GRAVELLY CRGANIC etastic SILT ; . Gravel " - 2
SILTY, CLAYEY SAND with GRAVEL Wl | GRAVELLY ORGANIC clostic SILT with SAND ) e e 0 oy e Fine :
j’?ﬂfz "ORGANIC SOIL __ Coarse e -1/ -
o PT PEAT Ly ORGANIC SOIL with SAND @ . s Sand Medium 1/64 - 1716 D
PRV A ORGANIC SOIL with GRAVEL Uait feight (ASTH D 4767} Fi 17300 - 1/64 2
ttnt 7,~-=] OL/OH | SANDY CRGANIC SOIL e &
[ COBBLES L SANDY ORGANIC SOIL with GRAVEL Sitt and Clay {ess than 1/300 5
!C_J,C,, COBBLES and BOULDERS L GRAVELLY ORGANIC SOIL ' -
B BOULDERS Ly | GRAVELLY ORGANIC SOIL with SAND 3
.
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FCR REDUCED PLANS
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3 PROJECT NUVBER & PHASE: 10000205361

CONTRACT NO.: 100468001

EARLIER REVISION DATES  ooeeg [ i

DisTl countr ROUTE FOST MILES  |SHEET] TOTAL
i ¥OTAL PROJECT | No |SHEETS
REFERENCE! CALTRANS SOIL & ROCK LOGGING, CLASSIFICATION, AND PRESENTATION MANUAL {2010) 041 SCi 152 12.84,R22.62
s . T, o Fr g Loty 0221312 o
PERCENT CORE RECOVERY (REC) & ROCK QUALITY DESIGNATION (RQD) BEDDING SPACING LEGEND OF ROCK MATERIALS AToTeenEs CIVIL ENGITES DATE
S Description Thickness / Spacing [GNEGUS ROCK
ole
% E Vst Greater than 10 4 PLANS APPROVAL DATE
8|8 assive eater than ] seomentary rock Ite Stote of Californio or its officers or opents
Hole [.D. shar: n:of!;erfrspc!r.s;:bfe_fcr Hfaoc;u;ﬁya: oot
Top Hole El. ] Very Thickly Bedded 3 ft - 10 ft METAMORPHIC ROCK corpleteness of elecironic copies of 1h1s plen sheet,
REC < 2. length of the recovered core pieces (in.} X 1004 .
- Total {ength of core run {in.) ' Thickly B_eddefir _ UL R
_REC=100% | ¥oderately Bedded 4 in. - 1 ft
Begin/End drilled RGB=50%
interval {1yp} = Thinly Bedded i in, - 4 in,
ROD = 2 Length of intact core pleces = 4 in. < 1007 w
D= Total length of core run {in.) ' Yery Thinty Bedded b4 in. - 1 in,
REC=88% |
ROD=0% % Lamingted tess than 1/4 In,
ROD*  Inciccies souncdness criteric noi moi,
ROCK HARDNESS WEATHERING DESCRIPTORS FOR INTACT ROCK
Description Criteria Diognostic Teotures
- | Cannot be scratched with a pecketkaife or shorp pick. Con enly be chipped Chemical Weathering-Discoleraticn Wechenicel Wecthering- ‘ ) .
Extremely Hord | 00 s S M R L _ e Texivre ¢no Loooning
with repecied hedvy nommer blows. D . and/cr Oxidation Grain Boundory Condi- ur auoLetonming
ascripiion H i H Melalslare] f i ics
Very Hard Cannot be scrofched with o pocketknife or shorp pick. Breoks with repected P ;';?;zr(i[;f(z]‘go?'r%?’g;ﬁ?és General Chorecteristics
heavy hammer blows, Body of Rack g; ??2222 and Some Coarse-Grained Texture Leaching
Hard Can be scratched with a pocketknife or sharp pick with difficulty {heavy pressure). Sediments
Bregks with heavy hammer blows.,
. ; ; : . No discoloration, mot No discoforation No separgtion, intect . , : Hammer rings when crystaliine
Can be scratched with pocketknife or sharp pick with light or moderate fresh e ' M g ’ No change No teaching
Hoderately Hard pressure, Breaks with moderate hommer bEows, oxidized. or oxidation. {Tight]. rocks are struck.
vederalely Soft Can be grooved 1/1% in. deep with a pocketknife or sharp pick with moderote Cemnlaratisn or adidee
s v or heavy pressure, Brecks witn 1ighi hammer blow or heavy manual pressure. tion is limited to sur-  : Minor o compleie . . Hommer i ) tollice
: . . . . Stightiy o [P ' giscolorotien or No visible separaficn . Minor tecching ammer rings wnen erystoiline
Soft Can be grooved or gouged easily by o pocketknife or sharp pick with light Seothored fcece of, or short dis Iseolar . inteos (tiamty ’ Freserved of s IO rocks are siruck. Dody of
° pressure, can be scratched with firgernail. Breaks with light to mederofe menucl pressure. neginere tance rfflgms frCCfUF}CEIr; ! g:j;‘fa::‘:; of mes! pieet Ligan. ble minerols. reok not weokened,
Pr— - : : ; : sCm spar crystals ‘ .
Very Soft Can be readily indenfed, grooved or gouged wiih fingernail, or corved with a ereeduiel. g yeie ;
y pocketknife, Breaks with light menual pressure, f i
Discoloration or oxidao- ' :
tion extends frem frac- R - : e feen Al mlma e
Yoderately tures usually through- | jc\i]efgicfcﬁi?ezurc?w?s - by S i'f?;"plr (r"':““‘.E“ilfg;‘-'ﬂ;r'__'Q"'d/
tieathercd Eui; '.C.T“"'g IRCrElS of | oxidized. crice vigible. mestly feoched. is slightly weakened. w
FRACTURE DENSITY rusty,”" feldspor ; »
fnil - crystals cre Mcloudy.” i s
Gescripticn Cozerved Frociure Bensity .- B et e e e
Discoloration or oxi- } Bull seund when struck with =
Unfroctured No fractures. dotien througheut; ali Texture hammer, usucily cen he breken =
— feldepnos ond TasYg TR S altered oy with rodorgia io Raovy -
, minergis cie cltercs | ey o o : _ i 2
Very Slichtly Frochured Core lengths grecier dhan X M4 ‘,,“*?5‘36'? il'c'c ‘ o e 3lel in semicric a- !
- feather ol o o cripretion > piens crendiics R ) . noes
s . ‘ produces in-situ dis- | fricble. Glsgyreseiea, drotion, incipient or reirline frec-
Stigntly Fractured Core lengiths mestly from 1 io 3 fi. aggregeticn, see grain | argillatic:, tures, or veiniciz, Hock is 2
- beundery cenditions. i significently weckened. a8
Mzderately Froctured Core lengths mesily from 4 i fo 1 Tf. biéé;}.l..bfed or oxidized B T - B - A
- throughout, but resis- i Resembles a soll, partial z
f ! . . Con be gronuioted by hand.
. tont minerals such as : Complete seporation or complete remnant rock . . "
Intensely froctured Core lengths mostly from 1 to 4 in, Decomposed | quartz may be unaltered; | of groin boundaries structure moy be preserved; Rﬁi'ﬁ;‘mmg‘:mﬂ;é‘ﬁ;%? a
i e all feldspars and Fe-Mg {disaggregated]. leaching of soluble ﬂsfringers\{ or ‘?dikes i =
, minerals are completely ! minerals usually complete. : 5
Very Intensely Fractured Mostly chips and fragmentis. altered fo cloy. [ z
i w
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