






























































































































































June 28, 1991 E-3 913-1121

2. DATA COLLECTION

This section is intended as a supplement to help further explain the items included in the
hazard assessment data sheet.

2.2.1 Location of Site

posts that
Lsite location.

The location of the described road segment or mass movemen featurs
bracket the feature, elevation and reference maps are needed to help tratk

2.2.2 Site History

séventive maintenance
ities can often be adjusted to
applies to the road or site:

It is important to track site construction and repai¢ }
priorities may be improved and logging and construet

improve adverse trends. Enter the following information.

uad Constru 2?S;.'],:«: circle one or more descriptions of the construction
g road segmént or at site, or list other.

This portion of the data sheet is intended to provide information on the location and
severity of the slope condition. The number(s) corresponding to stability feature from the
list on the right should be placed next to the road prism locations listed on the left in order
to match the appropriate feature with the correct location.

2.24 Geometry
This section is included to provide in formation on the relative slope position of the site,

road prism shape, geometry and type of failure. In order to indicate the correct location of
the site, circle the numbered location on the profile sketch that best shows the location.
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[une 28, 1991 E4 913-1121

The numbered locations shown on the sketch are listed below:

1.) ridge top

2.) midslope

3.) valley or drainage bottom
4.) lower slope break

5.) upper slope break

6.) plateau

7.) side slope adjacent to stream

* ® ® & = » @

General Landforms (FIGURE 2)

Slope Shape (FIGURE 3)

The road prism shape will help determine the geometry
on the typical section are located at the position on the s £ :
The actual measurement or estimate of the walue should be tdicated in the blanks on the

right hand side of the page.

Road Prism Shape (FIGURE 4)

wvement. The failure type should be entered for the
ristn where the failure is located. The main material

‘on the Jeft hand side of this section. Select the number that
' _,gatenal (at the failed surface) and mechanism.

Collect Site Spedific Information
Assess Need for Geotechnical/Experts Input

4. DEFINITIONS
Colluvium: Earth material that has moved or deposited mainly through forces of gravity.

Debris: Earth material composed various mixtures of soil, rock fragments and organic
material. In construction, all non-usable natural material produced by clearing, grubbing or
roadside cleanup.

Golder Associates



June 28, 1991 E-5 913-1121

Full Bench: Practice of constructing a road prism entirely as a cutslope. Usually used
where earth fill slopes will not remain at an angle corresponding to a 1.5H:1V slope or rock
fill slope will not remain at an angle corresponding to a 1.25H:1V slope.

Wolve down slope
eral types of mass
or ground failure.

Landslide: A general term for a variety of mass movement types
transport of "naturally occurring” earth materials. The term descrik
movement which may or may not include actual sliding as a

Right-of-Way: Land, property or property interest, 4
devoted to transportational purposes.

Road Prism: Portion of the road right-of-way that conte e area used to construct the
cutslope, roadbed and fill slope. b

Rock (engineering): Reserved for ea
moving equipment. Note: Usually mus
excavation.

Self Balanced: Constructionpiractice where tf mtmal from the cutslope can be used for
the road fill. g

Sidecast Constructioh:
spillage, bladeing or end ¢ d
fill. Usually not allowed ¢

lacing excavated material by incidental or deliberate
g road construction and used as part of the road

Slope Stabilit ‘;—ﬁﬁﬁinon of a natural or constructed slope describing the resistance to
failure. Note: This is often evaluated by applying mathematics to model the mass
movement or to model site conditions and arrive at a relative "Factor of Safety."

Soil (engineering): The Unified Soil Classification System defines soil group names by
material grain sizes that are less than or equal to 3 inches. Note: The term "soil" can also
include material that can be excavated with earth moving equipment and placed in regular
lifts during construction.

Subgrade: The top surface of the roadbed on which sub-base, base, surfacing, pavement of
layers of similar layers of materials are placed.

Golder Associates
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Zero order basin: A slope unit that joins a slope and a stream, a seasonally shifting

conjunctive area of hill-slope and fluvial process, an area where subsurface storm runoff
appears on the ground as saturated overland flow and the area becomes part of a stream
during a storm.
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APPENDIX F
DETAILED SLOPE HAZARD ASSESSMENT DATA

Golder Assoclates



DETAILED SLOPE
HAZARD ASSESSMENT (Alternative #1)

(See Manual for explanation)
Assessor Name Date
1. LOCATION OF DESCRIBED SEGMENT OR FEATURE
Township — . Range ——— Section —_ SegmentNo.— Site No.

2. WATER (Circle Number Corresponding to Condition Closest to Those Observed at Site):

Fuly drained siope

ianp- di . ra
al amn
back from toe (B x

3. STRENGTH
Geologic Unk Assoclated with Soll

Engineering Soll Unit (Average Over Segment, Section or Site)
Origin
Estimated thickness ft.
Maximum Fragment Size in.
Percent > 3 in. <3in.

Description of Soil > 3 in. Diameter (Circle One):

Moisture Dry Damp  Moist Wet
Consistency (Cohesive) V. Soft Soft Firm Stiff V. Siiff Hard
Density (Cohesionless) V.Loose Loose Compact Dense V. Dense
Estimated Gradation % > #4 sieve
% < #4 sieve > #200 sieve
% < #200 sieve
Field Test on Soil < #4 sieve (.425mm) (Circle One):
Toughness None Slight Medium High
Dilatency Quick Slow V. Slow None
Dry Strength MNone Slight Medium High
Plasticity (< #200 sieve} npl bpl apl

Unified Soil Classsification:
Engineering Rock Unit (Average Over Segment, Section or Site)

>>>>>>> s | m,,mlchulmﬁmulnuh Surface Proparties : Intact
Rock { Fallure Mechanism Discontinuity Dip (degrees) Persistance (feer) i _ |Material
iELlﬁEELiM Wedge |Topple 025 |2650 |50.75 [»75 <10 [10-30 [>30 |SmoothvSheared [Rough |V. Roughimegular |Grade |

m Raldar Acenrnisiac



DETAILED SLOPE
HAZARD ASSESSMENT (Alternative #2)

{(See Manual for explanation)
Assessor Name Date

1. LOCATION OF DESCRIBED SEGMENT OR FEATURE
Township — Range ——————— Section — .. SegmentNo.—__ Site No.

2. WATER (Circle Number Corresponding to Condition Closest to Those Observed at Site):

Fully draned slopa

o PRSI LTI L LA { Q !- e

aaaaaaaaaaaaaaaaaaaaaaaaaa

Srabmn e ,_Ww% nmmum‘mmm Field Tents of Soll « 440 Siave|<#200 Slave,_____
Soil |GeclagicOrigin | Thickness Max, | Parcant wa Moisture | Consistency bmlnr lﬂuou Toughness | Dilazancy Il.'.lqr Plasiicy  Clansiy
Lini2s | Linil Size |»3" |3 Streng {uscs

4. ENGINEERING ROCK UNIT

i Character of Discontinuily Surface Propertles Intact
Failure Meachanism &mm.inrnip(diﬂr-u: Persisience (feat] ; Matarial
Planar |Wedge | Topple |0- 25-50 |50-756 =75 |«10 [10-30 |=30 |SmoothvSheared |Rough |V. Boughimegular |Grade |

5. ATTACH PLAN MAP AND CROSS-SECTIONS

t@} Golder Assnciates
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DRAFT MANUAL FOR THE DETAILED HAZARD ASSESSMENT DATA SHEET

WATER
Select number of water condition displayed on the data sheet that best describes site.

ENGINEERING SOIL UNIT DESCRIPTION

SOIL UNIT:

Assign arbitrary letter that will represent the particular set of soil para
GEOLOGIC UNIT:

Note lithologic unit that directly underlies the soil%
ORIGIN:

Note geologic origin of soil unit, e.g. R
THICKNESS:

MAXIMUM SIZE:

Note the maximum

PERCENT > 3 INCHES: "
i g-?%
£ e
ial{by weight) greater than 3 inches.

MOISTURE

Dry: No moisture

Damp: Feels wet but leaves no moisture on hands.
Moist: Leaves moisture on hands.

Wet: Can squeeze water out of specimen.

Golder f&ssoclates



June 28, 1991 G-2 913-1121

CONSISTENCY (ASTM D 2488)

Cohesive:  Very Soft Thumb will penetrate soil more than 1 inch
Soft Thumb will penetrate soil about 1inch o
Firm Thumb will indent soil about 1/4 inch & 7
Hard Thumb will not indent soil but readilyindented with
thumbnail
Very Hard  Thumbnail will not indent soil

Cohesionless: Very Loose < 15%

Loose 15-35% Easily excavated:
hand shovel

Compact 35-65% Difficult to
excavate: hand shovel

Dense 65 - 85 % Loosen with pick
to excavate: hand shovel

Very Dense > 85 %
GRADATION
Note the percentage of weight) i fﬂie three categories:
> #4 Percerit jarger 4 sieve (4.76 mm)
<#4 >#200 Percent smaller | 4 sfeve but larger than #200 sieve (.074 mm)
<#200 Percent smalls n #200 sieve

1)  Select enough material to form a 1 inch diameter ball and mold the material until it
has the consistency of putty, adding water if necessary.

2) Make at least three 1/2 inch diameter lumps and allow these specimens to dry in air
or sun ensuring that the drying temperature does not exceed 60 degrees.

3) If the specimen contains 1/2 inch diameter natural dry lumps, these can be used in
place of remolded balls.

4) Test the dry strength of the lumps by attempting to crush them, using a rolling
action, between the thumb and forefinger. Note the strength using the criteria in
Table 1 below:

Golder Associates



lune 28, 1991 G-3 913-1121
I Description | Criteria for Describing the Reaction of Pressure to the Dry Sample

NONE Crumbles into powder with mere hand pressure.

LOwW Crumbles into powder with some finger pressure.

MEDIUM | Breaks into pieces or crumbles with considerab}é

| HIGH

thumb and a hard surface.

VERY
HIGH

DILATENCY

1)

2)

3)

Cannot be broken between the thun

f the hand vigorously against the other
er appearing on the surface of the soil.

ppears slowly on the surface of the specimen during shaking
oes not disappear or disappears slowly upon squeezing.

RAPID

m— =

Water appears quickly on the surface of the specimen during shaking
and disappears quickly upon squeezing.

TOUGHNESS

1) Roll the test specimen into a thread about 1/8 inch in diameter on a smooth surface
or between the palms.

2) If the specimen is too wet to roll easily, spread the sample out and allow to dry from
evaporation.

Golder Assoclates



June 28, 1991 G4 913-1121

3)

4)

5)
6)

-
Description

| LOW

Fold the threads and reroll. Re[eat until the thread crumbles when reaching a 1/8th
inch diameter. The thread will crumble at this diameter when it is near the plastic
limit.

Note the strength and pressure required to roll the thread.
Lump the crumbled thread together and knead until the

limit. The thread and the lump are weéak ar

MEDIUM | Medium pressure is required to roll the

limit, The thread and the kim have medium st tlffness

=

HIGH

inch diameter thread cannot be rolled at any water content.

LOW e thread can barely be rolled and the lump cannot be formed
when drier than the plastic limit.
EDIUM The thread is easy to roll and not much time is required to reach the
plastic limit. The thread cannot be rerolled after reaching the plastic
limit. The lump crumbles when drier than the plastic limit.

HIGH It takes considerable time rolling and kneading to reach the plastic

limit. The thread can be rerolled several times after reaching the
plastic limit. The lump can be formed without crumbling when drier
than the plastic limit.

Golder Assoclates
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USCS CLASSIFICATION

The soil material should be classified according to the system presented in Appendix A.
In addition, the inorganic fine grained soil can be identified using the rgsult of the
descriptions applied from Dry Strength, Dilatancy and Toughness,

DRY STRENGTH

LOW ORy EAD
CANNOT BE FORMED

MEDIUM
LOW TO MEDIUM
HIGH

NONE TO LOW

MEDIUM TO HIGH N
LOW TO MEDIUM
HIGH TO VERY HIGH

ENGINEERING ROCK UNIT
ROCK UNIT:

Assign an arbitrary letter 0

Mark the box which best brackets the majority of the discontinuity dip direction into the
cut of feature.

PERSISTENCE
Mark the box which best brackets the range for most of the spacing of the set.
SURFACE PROPERTIES

Mark the box which best describes the dominant surface texture of the discontinuities of
the set.

Golder Assoclates
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INTACT MATERIAL GRADE

Indicate the grade, as listed below, which corresponds to the rock unit and set.

GRADE ROCK FIELD IDENTIFICATION

DESCRIPTION
RO Extremely Weak
R1 Very Weak Crumbles under fizf ith point'f geologist hammer, can be

peeled by a pocket knife.
Weak Can be peeled ket knife with difficulty, shallow indentations
It made by firm h point of geologist hammer.
Medium Strong Cannot be scrape %led with a pocket knife, specimen can be
‘blow of geologist hammer.

R4 Strong es more than one blow of geologist hammer to fracture.
R5 Very Strong ;;?:%many blows of geologist hammer to fracture.
R6 Extremely Strong

Golder Assoclates



Unifled Soil Classiflcation System

Criteria for Assigning Group Symbols and Nemes

Soll Ciesz'" ~atlon

Generailzed
Group Descriptions

“mponent Definitions by Gradation

Component Size Renge

Boulgars Abovo 12 in.

Cobblos 3in. to 12in.

Gravel 3in, to No. 4 (4.76mm)

Coarse gravel Jin. to 3/4 in,
Fine gravel 3/4in, to No, 4 (4.76mm)

Sand No. 4 (4.76mm) to No. 200 (0.074mm)
Coarss sand No. 4 (4.76mm) to No. 10 (2.0mm)
Medium sand No. 10 (2.0mm}) to No. 40 (0.42mm)
Fine sand No. 40 {0.42mm) to No. 200 (0.074mm)

Silt and Clay Smaller than No. 200 (0.074mm)

COARSE-GRAINED SOILS GRAVELS CLEAN GRAVELS GW | Well-graded Gravels
M?rp ﬂ:jan 50% More Ihfan 50% of Less than 5% fines
retained on coarse fraction
No. 200 sieve hetainesc,l - GP Poorly-gradefl gravels
0. 4 Sieve GRAVELS WITH FINES | GM |  Sravel and Silt
More than 12% fines Eraveland G
rav a
GG i?tuereg J
SANDS CLEAN SANDS SW | Well-graded Sands
50% orfmo;ue of Less than 5% fines
coarse fraction
paszes No.d Siave sP Poorly-graded Sands
SANDS WITH FINES SM Sand and Silt Mixtures
More than 12% lines
SC Sand and Clay Mixtures
FINE-GRAINED SOILS SILTS AND CLAYS CcL Low-plasticity Clays
50% of moro passes Liquid limit INGRGANIC Non-plastic and Low-
the No. 200 sieve less than 50 ML | Plasteity Silts
Non-plashc and Low-
ORGANIC oL Plasticity Organ:c Clays
Non-plastic and Low-
Plasucny Orgamc Silts
SILTS AND CLAYS CH High-plasticity Clays
Liquid limit INORGANIC
greater than 50 MH High-plasticity Silts
High-plasticity
ORGANIC OH | Organic Clays
High-plasticity
Organic Silts
HIGHLY ORGANIC SOILS Primarily organic matter, dark in color, and PT Peat

organic odor

SOIL CLASSIFICATION/LEGEND

DNR/SLOPE HAZARD/WA

PROJECT NO. 913-1121

DRAWING NO. 26640

DATE &27411 DRAWNBY CB

Golder Associates




<30% plus No. 200 ? <15% plus No. 200

GROUP SYMBOL
<30% plus No. 200 ‘c:
PI>7 and plots — CL
on or above
*A" line 230% plus No. 200 <
4<Plsand ————»CL-ML
Inorganic plots on or above
“A" line 230% plus No. 200 <
LL<50 <30% plus No. 200 ?
Pl<d4 or plots ———& ML
below "A" line
230% plus No. 200 <
LL-overdried
Organic| «—----—eeeeeeee 1<0.76 — OL — See figure 1b
L-not dried
<30% plus No. 200 ?
Pl plots onor —# CH
above "A" line
230% plus No. 200 <
Inorganic
<30% plus No. 200 .(\_:
LL>50 -
Pl plots below MH
“A® line
230% plus No. 200
LL-overdried
Organic| --seemmmmmeenrems 1<0.75 ———= OH —» See figure 1b
L-not dried

ey

<15% plus No. 200
15-20% plus No. 200~

ot

% sand 2% gravel ——»-
% sand <% gravel ——

% sand 2% gravel —<: <15% gravel ———————=

215% gravel —————=

% sand <% gravel —<: <15% sand —————

215% sand ———»

.

15-29% plus No. 200 -Q:

% sand 2% grave| ——»-
% sand <% gravel| ———

% sand 2% gravel ~<: <15% gravel ——————

215% gravel ————

% sand <% gravel -<: <15% sand ——————»

215%sand ———»

.

<15% plus No. 200
15-29% plus No. 200 <:

% sand 2% grave| ——»
% sand <% gravel ——»

% sand 2% gravel ~<: <15% gravgl —————

215% gravel ————=

% sand <% gravel —-<:<15% sand ———

215%sand ——— =

R

<15% plus No. 200
15-29% plus No. 200 <:

% sand 2% gravel -«-—\‘:

% sand 2% gravel ———»=
% sand <% gravel ——
<15% gravel —————»-
215% gravel ——————

% sand <% gravel '<:¢:15% sand ——

z18%sand ———»

P

<15% plus No. 200
15-29% plus No. 200 q

% sand 2% gravel —>
% sand <% grave| ~———&

% sand 2% gravel -<: <15% grave| ~———8

215% gravel ————»

% sand <% gravel ~—~=—_% <15%sand ——— >

2i5%sand —*

GROUP NAME

Lean day

Lean clay with sand

Lean clay with gravel
Sandy lean clay

Sandy lean clay with gravel
Gravelly lean clay

Gravelly lean day with sand

Silty clay

Silty clay with sand

Silty clay with gravel

Sandy silty clay

Sandy silty clay with gravel
Gravelly silty clay

Gravelly silty clay with sand

Sit

Silt with sand

Silt with gravel

Sandy silt

Sandy silt with gravel
Gravelly silt

Gravelly silt with sand

Fat clay

Fat clay with sand

Fat clay with gravel
Sandy fat clay

Sandy fat clay with gravel
Gravelly fat clay

Gravelly fat clay with sand

Elastic silt

Elastic silt with sand

Elastic silt with gravel

Sandy elastic silt

Sandy elastic silt with gravel
Gravelly elastic silt

Gravelly elastic slit with sand

FIGURE

FLOW CHART FOR CLASSIFYING FINE-GRAINED SOIL

DNR/SLOPE HAZARD/WA

PROJECT NO. 913-1121 DWG. NO. 25661 DATE &/28/01 DRAWN C8
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GROUP SYMBOL GROUP NAME

<30% plus No. 200 ? <15% plus No. 200 » Otganic clay

Plz4 and plots 15-29% plus No. 200 <: % sand 2% gravel ——s- Organic clay with sand

on or above % sand <% gravel — Organic clay with gravel

A" line % sand 2% gravel ————» <15% gravel ———— Sandy organic clay
230% plus No. 200 215% gravel ——————»~ Sandy organic clay with gravel

% sand <% gravel ~<:<1 5% sand ————»= Gravelly organic clay
oL 215% sand ———— Gravelly organic dlay with sand

<30% plus No, 200 ? <15% plus No. 200 » Organic silt

Pl<4 15-29% plus No. 200 q % sand >% gravel —— Organic silt with sand

or plots below % sand <% gravel —— Organic silt with gravel

*A" line % sand 2% gravel -<: <15% gravel ———— Sandy organic silt
230% plus No. 200 < 215% gravel ——— Sandy organic silt with gravel

% sand <% gravel —<:<15% sand ——————»~ Gravelly organic sill
215% sand —————= Gravelly organic slit with sand

/NN

<30% plus No. 200 ? <15% plus No. 200 » Organic clay
15-29% pius No. 200 <: % sand 2% gravel ———= Organic clay with sand
P! plots on or % sand <% gravel — Organic clay with gravel
above "A" line % sand 2% gravel -<: <15% gravel —» Sandy organic clay
230% plus No. 200 < 215% gravel — Sandy organic clay with gravel
% sand <% gravel —==—_% <15% sand ———* Gravelly organic clay
OH 215% sand ——» Gravelly organic clay with sand
<30% plus No. 200 ? <15% plus No. 200 » Organic slit
15-29% plus No. 200 I~ % sand 2% gravel ——» Organic slit with sand
Pl plots below % sand <% gravel — Organic slit with gravel
*A" line % sand 2% gravel ~==—_} <15% gravel —— Sandy organic siit
230% plus No. 200 < 215% gravel — Sandy organic silt with gravel

% sand <% gravel ~<: <15% sand —> Gravelly organic siit
2159% sand —* Gravelly organic silt with sand

FIGURE 1 b

FLOW CHART FOR CLASSIFYING

ORGANIC FINE-GRAINED SOIL
DNR/SLOPE HAZARD/WA

PROJECT NO. 9131121 DWG.NO. 25662 DATE 6281 DRAWN C2 Golder Associates



GROUP SYMBOL GROUP NAME

<5% fines Cu24 and 1sCe3 > QW ? <15% sand ——a~ Well-graded gravel
:: 215% sand ———= Well-graded gravel with sand
Cuc4 and/or 1>Ce>3 > Qp <: <15% sand ———= Poorly graded gravel

215% sand ——&~ Poorly graded gravel with sand

fines=ML or MH ————————= QW-GM <: <15% sand ———= Well-graded gravel with siit
Cuz4 and 15Ces3 -<: 215% sand —————= Weil-graded gravel with silt and sand
fines=CL, CH, (or CL-ML) —> GW-GC ? <15% sand — Well-graded gravei with clay (or shty clay)

GRAVEL >15% sand —»~ Well-graded gravel with clay and sand (or silty clay
% gravel > 5-12% fnes and sand)
% sand

fines=ML or MH ———————— GP-GM ? <15% sand ——= Poorly graded gravel with siit
Cucd and/or 1>Ce>3 <: 215% sand — Poorly graded gravel with sl and sand
fines=CL, CH, (or CL-ML) ——* GP-GC ? <15% sand ———= Poorly graded gravel with clay (or silty clay)
215% sand —® Poorly graded gravel with clay and sand (or siity clay
and sand)

fines=ML of MH ——————® GM ? <15% sand — Silty gravel
215% sand ~————= Siity gravel with sand

>12% fines ™ ines=CLorCH ——————————*G¢C ﬁ: <15% sand —» Clayey gravel
215% sand ——® Clayey gravel with sand
fines=CL-ML ™ Gac-GM <& <15% sand — " Silty, dayey gravel
215% sand — - Silty, dayey gravel with sand
<5% fnes Cuz6 and 1=Cc<3 = Sw <15% sand " Well-graded sand
215% sand — ™ Well-graded sand with gravet
Cuz6 and/or 15Cc>3 > gp <15% sand — > Poorly graded sand

215% sand — ™ Poorly graded sand with gravel

215%sand > Well-graded sand with siit and gravel

fines=MLOrMH — ™ SW-SM T: <15% sand —— > Well-graded sand with silt
Cuz6 and 15Ccs?
fines=CL,CH, (or CL-ML) —  SW-SC = <15% sand ™ Well-graded sand with clay (or silty clay)

SAND 215% sand - Well-graded sand with clay and graval {or silty clay
% sand2 5-12% fines and gravel)
% gravel

finos=ML or MH — — ™ sp.SM ﬁ' <15%sand > Poorly graded sand with sit
Cu<6 and/or 1>Ce>3 a|s%gw__*moﬂygmmmmmmwm

fines=CL., CH, {or CL-ML) ™ spSC g <15%sand " Poorly graded sand with clay (or sfiy clay)
215% sand ™ Poorly graded sand with clay and gravel (or silty clay
and gravel)

_ —_—
fines=ML or MH SM q <15% sand Slity sand
215% sand . Sity sand with gravel

>12% fines P nes=CLorCH — T8¢ <15%ma—_""glamm o
. 215%sand ____, Clayey with grav
T R i i SO
FIGURE £,
FLOW CHART FOR CLASSIFYING
COARSE-GRAINED SOILS
DNR/SLOPE HAZARD/WA

PROJECT NO. 9131121 DWG,NO. 25863 DATE 62891 DRAWN CB éolder Assoclates
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DRAFT MANUAL FOR THE DETAILED HAZARD ASSESSMENT DATA SHEET

Fully drained siops

Sol umlcomr. Thickness

<.%.,:. -" e i
g
SOIL UNIT: T, %é‘ Efw,.
Assign arbitrary letter that will ;¢ SEN %y: parunﬂamt of soil parameters described.

GEOLOGIC UNIT:

Note lithologic unit that :ﬁmﬂy” ies the sodl unit, e.g, Alluvium, Til, Tuff, Basalt etc.

ORIGIN: <y .
Note geologic ungn 0? ﬂ'ﬁf gmt e.g F.cs uum, Colluvium, etc.

H'IICIGNIE.SS-HZ-.~

PERCENT > 3 INCHES:
Note the percentage of material (by weight) greater than 3 inches.

PERCENT < 3 INCHES:
Note the percentage of material (by weight) greater than 3 inches.

Golder Assoclales
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DESCRIPTION OF SOIL LESS THAN 3 INCHES IN DIAMETER

MOISTURE

Dry: No moisture

Damp: Feels wet but leaves no moisture on hands.
Moist: Leaves moisture on hands.

Wet: Can squeeze water out of specimen.

CONSISTENCY (ASTM D 2488)

Cohesive: Very Soft Thumb will penetrate soil more than 1inchs =
Soft Thumb will penetrate soil about 1 inch %
Firm Thumb will indent soil about 1/4 inch

Hard Thumb will not indent soil but readjlf-indented with thegnbnail
Very Hard  Thumbnail will not indent soil &

DENSITY (NAVFAC DM-7.1-17)Relative Density  Pocket P&
Cohesionless: Very Loose <15% i

Loose 15-35%
Compact 35-65%
Dense 65 -85 %

Very Dense > 85%

GRADATION
Note the percentage of material (by weight) in the
> #4 Percent larger than #4si :
<#4 >#200 Percent smaller thax{@

<#200 Percent smaller :

2) Make at least /2inch diameter lJumps and allow these specimens to dry in air or sun ensuring that
the drying tempéﬂmrt does not exceed 60 degrees.

3) If the specimen contains 1/2 inch diameter natural dry lumps, these can be used in place of remolded balls.

4) Test the dry strength of the lumps by attempting to crush them, using a rolling action, between the thumb
and forefinger. Note the strength using the criteria in Table 1 below:

Golder Assoclates
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Description | Criteria for Describing the Reaction of Pressure to the Dry Sample
NONE Crumbles into powder with mere hand pressure.
Crumbles into powder with some finger pressure.

Cannot be broken with finger pressure. Breaks into pieces Lot
thumb and a hard surface. ;

DILATENCY
1) Select material to mold into a 1/2 inch diameter ball,

2)  Smooth the ball in the palm of the hand with a small spa

3) Shake horizontally by su-lldngﬂ'nesrde of the hand vigoro
reaction of water appearing on the surfag e o{ﬁuml

bis o iﬁ%«m‘l between the fingers. Note the reaction in

n is the speed with which water appears while shaking

4) Squeeze the sample by closing the hand { J1
accordance with the criteria in Table 2. The reac

and disappears while muﬂ%ﬁ%

phii iy

No visible chang! hpe&ﬂf‘.

Water appears slnwl? | the surface of the specimen during shaking
an-‘.}M t disappear or disappears slowly upon squeezing,

:Z.Hmcld}r on the surface of the specimen during shaking
ars quickly upon squeezing.

o ok,
.N-:acu

1) Rnl]tl‘mtzstspemmwa thread about 1/8 inch in diameter on a smooth surface or between the palms.
2) If the specimen is too wet to roll easily, spread the sample out and allow to dry from evaporation.

3) Fold the threads and reroll. Re[eat until the thread crumbles when reaching a 1/8th inch diameter. The
thread will crumble at this diameter when it is near the plastic imit.

4) Note the strength and pressure required to roll the thread.
5) Lump the crumbled thread together and knead until the lump crumbles.

6) Describe the toughness of the thread in accordance with the criteria in Table 3.
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Criteria for Describing Toughness

|

Only slight pressure is required to roll the thread near the plastc
limit. The thread and the lump are weak and soft.

Medium pressure is required to roll the thread to near the plastic
limit. The thread and the lump have medium stiffness.

HIGH Considerable pressure is required to roll the thread to near
limit. The thread and the lump have very high stiffness.

ESTIMATE OF PLASTICITY ON SOIL PASSING THE #200 SIEVE

PLASTICITY ‘
1) Describe the plasticity of the material in accordance &

Description
NONPLASTIC

LOW The thread can barely be rolle;
when drier than the plastic li

¢d several times after reaching the

plast:ic limit. Thedgmp.can be formed without crumbling when drier
plastic li
USCS CLASSIEICATIO _
The soil material should be classified according to the system presented in Appendix A.

In addition, the ifm:garac fine g;mned soil can be identified using the result of the descriptions applied from Dry
Strength, Dilatancy amd Toughrness, see Table 6 below:

TOUGHNESS

DRY STRENGTH DILATANCY

LOW OR THREAD
CANNOT BE FORMED

MEDIUM TO HIGH NONE TO SLOW | MEDIUM
LOW TO MEDIUM NONE TO SLOW | LOW TO MEDIUM
HIGH TO VERY HIGH NONE HIGH

SLOW TO RAPID

NONE TO LOW

Golder Assoclates
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ENGINEERING ROCK UNIT
Fallure Machanism Dmnnumlybbtdnrm: . | Persintence i sl FE e R e S
Limit _|Number| Planar | Wedge | Topple |0- 25-50 |50-75 [>75  |<10* |10-30° |»30* |Smooth/Sheared |Rounds!V. Rouglvimeqular |

ROCK UNIT:

Assign an arbitrary letter for each lithologic type.

SET NUMBER:

Assign a sequential number for each fracture set in the litholog
CHARACTER OF DISCONTINUITY

FAILURE MECHANISM:

Mark the box which best describes the mechanism of failure.

DISCONTINUITY DIP (degrees):

Mark the box which best brackets the majority 0

PERSISTENCE

SURFACE PROPERTIES
Mark the box which best des

INTACT MATERIAL GRADE

FIELD IDENTIFICATION

Indented by thumbnail.

Crumbles under firm blows with point of geologist hammer, can be
peeled by a pocket knife.

R2 Weak Can be peeled by a pocket knife with difficulty, shallow indentations
made by firm blow with point of geologist hammer.
R3 Medium Strong Cannot be scraped or peeled with a pocket knife, specimen can be
fractured with single blow of geologist hammer.
R4 Strong Specimen requires more than one blow of geologist hammer to fracture.
|| R5 Very Strong Specimen requires many blows of geologist hammer to fracture. 'I
Ré Extremely Strong | Specimen can only be chipped with geologist hammer.
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