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lune 28, 1991 E·2 913-1121 

(TABLE 1: Selection of Landslide Types from Varnes (1978).) 

1.4 General Indicators of Mass Movement 

Mass movement is influenced by many site factors however, most can be related 
one of the three following characteristics: 

• geometry of the failurt! mass 
• pore pressures at the failurt! surface 
• strength of the material 

The actual parameters defining these site features 
studies of mass movement. The reliability of the 
level of quality achieved in collecting site 
the more reliable the assessment. 

lubject of great effort in 
hazards hinges on the 

words, the better the data, 

Several tools are available that have 
hazards. One must be familiar with 

potential or existing slope 
M;.Qlfically focus attention on the area in 

terms of mass movement processes. In . a field oriented evaluation, one 
can use several tools to help in this ·"tt·pn't Such tools may include air 

literature or information on file. 
crews, may have experience 

photos, topographic 
One should not forget trui'1d!!P 
in the area and offer 
experience is gained 
necessary step prior 

Several general ob"ervali6f 
movement 

drainage 

in question. Though after some field 

repetitive it is still considered a 

in the field can help an assessor to key into mass 
With-in the road prism, surface erosion, ravel, 
movement can indicate mass movement On 

shape in terms of concentrating surface water, hununocky 
and vegetative cover may help to indicate areas where further 

the important features considered essential to slope hazard 
on the data sheet and are further explained in Section 3 of this 

guide. 

1.5 Collection of Dala 

The collection of information for a slope hazard assessment can be accomplished at sites of 
existing failures, along designated lines, such as roads and in larger areas, to assess failure 
potential. Information collected at existing failures can help in the design for fixing the 
problem, and can be stored for use as a history tracking system. Information from 
designated road segments or areas can help to delineate regions that require more intensive 
effort. Data from "undeveloped" areas can help the land martager make decisions for long 
range planning. 
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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 

The location of the described road segment or mass m(IVemE~nt1dEI 
bracket the feature, elevation and reference maps are needed to 

2.2.2 Site History 

It is important to track site construction and ver,tiv'e maintenance 
priorities may be improved and logging and ('OI,.tn: 
improve adverse trends. Enter the following ;nfn .... M. can often be adjusted to 

apJl,lles to the road or site: 

• Road Construction: 
(first cut and fill on 

• Past Wildfire: 
site. 

• 

• 

• 

was initially constructed 

In",mr,,,, was conducted 

~tan(:e in feet to nearest logged area up slope and 

circle one or more descriptions of the construction 
or at site, or list other. 

Unltenan(:e History: Years or average frequency that the listed 
occurred, or list other. 

2.2.3 Pe~rortl~ 

This portion of the data sheet is intended to provide info~ation on the location and 
severity of the slope condition. The number(s) co~ponding 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. 

2.2.4 Geometry 

This section is included to provide in fo~ation 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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The numbered locations shown on the sketch are listed below: 

• 
• 
• 
• 
• 
• 
• 

1.) ridge top 
2.) midslope 
3.) valley or drainage bottom 
4.) lowe.r 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 gee'melT 
on the typical section are located at the ~l.itic'n 
The actual measurement or estimate 
right hand side of the page. 

Road Prism Shape (FIGURE 4) 

913-1121 

the nwnbers indicated 
required measurement. 

in the blanks on the 

Many factors relating to 
the approximate year 
depth of the material 
corresponding IOC'ltidij;fj 
type and mechanism 
matches the best pd;im~tp 

l=5e,nt, should be estimated. These include, 
faiIureipliaIly occurred, length, width and average 

3. 

6) 

failure type should be entered for the 
~Y"heJre the failure is located. The main material 

hand side of this section. Select the nwnber that 
nateri;:u (at the failed surface) and mechanism. 

ASSESSMENT 

Ge()techni,calllExJ)1erts Input 

4. DEFINmONS 

CoUuviwn: Earth material that has moved or deposited mainly through forces of gravity. 

Debris: Ea.rth 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 
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Full Bench: Practice of constructing a road prism entirely as a cutsJope. Usually used 
where earth fill slopes will not remain at an angle corresponding to a l.5H:IV slope or rock 
fill slope will not remain at an angle corresponding to a l.25H:IV slope. 

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

Mass Movemenl: A progressive process in which the shear strength 
relative to the shear stress until resisting forces are less . the driving 

decreases 

Right-of-Way: Land, property or property inlE:res1t,J ~"Clp, acquired for or 
devoted to transportational purposes. 

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

Rock (engineering): Reserved for P;"~!~ ~ .. 'n" t be excavated with earth 
moving equipment. Note: Usually W~II~~ull dozer tongs or blasted during 
excavation. 

Self Balanced: ConsbruCitism!W!:~lce ... ,h .. , •• "-'0'.'"01 from the cutslope can be used for 
the road fill. 

~~lg excavated material by incidental or deliberate 
road construction and used as part of the road 

steeper than 55 percent 

construction except that the material is wasted down 

,. ~.~.~ to mass movement related to hwnan activities. 

Slope of a natural or constructed slope describing the resistance to 
failure , Note: 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 equa1 to 3 inches. Note: The term "soil" can also 
indude material that can be excavated with earth moving equipment and placed in regular 
lifts during construction. 

Subgnde: 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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DETAILED SLOPE 
HAZARD ASSESSMENT 
($H AWw., k!t ~!(fII8n.,;on) 

(Alternative #1) 
~soor Name ________________________________________ __ 0". 

1. LOCATION OF DESCRIBED SEGMENT OR FEATURE 
Township __ _ R ... --- 5ection ___ SegmentNo. ___ Sne No.---

2. WATER (Circle NLllTlber COrtHpOndlng 10 ConcIi!lon Closest 10 Those ObseNe<l at Site): 

, 2 3 

----F ..... dr __ s.,....,._. __ _ 
. 'OPt .. (0 • "l-l_ 

3. STRENGTH 
GeolOgic Unit ASSOCiated with 5011 ______ __ 

Engineering SOW Unll (Av8f/198 O~r Segment, Section or Sile) 

""". E$limated thickness II. 
Ma>llmum Fragment Sile In. 
Percent> 3 in.. .. 3 in. 

Descripllonol Soil > 3 in. Diamel8f(Circle One): 
Moisture DIy DarTl> 
COIlSiSlency (Collesive) V. Soft SolI 
Di Mity (Cohesionless) V. Loou l oose 

Es~maled Gladalion ===% > 14 sieve 
% < 114 sieve > . 200 $levEl 

% < 1200 sieve 

Fi9/d Test on &il .. ' 4 $i8ve (.425mm) (CIrcle One): 
TougtU"leSS None Sgght Medium High 
DllatetICY Quick Slow V. Slow None 
Of)' Slcength None Sight Medium High 

Plastldly « 1200 $Ieve) npl 

l/nilied SoIl ClausIflcallon: 

• 

Wol 
Still V. Stilt 
Dense V. Dense 

• 

H •• 
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DETAILED SLOPE 
HAZARD ASSESSMENT 
(SH """u.' for .xplan.uott) 

(Alternative #2) 
Assessor Name _________________ _ 0 • • ____ _ 

1. LOCAnON OF DESCRIBED SEGMENT OR FEATURE 
Towni;hlp ___ R"", ___ """' ___ 5egmenl NO. ___ SiteNo.---

2. WATER (Circle NurTber Corresponcil"lg to Condition Closest 10 Those Cl:lurved at S~e): 

, 3 • p;:;:--~, 

---.,.. ---'"-_.( ..... ) 
3. ENGINEERING SOIL UNIT 

4. ENGINEERING ROCK UNIT 

5. ATTACH PLAN MAP AND CROSS-SECnON5 
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DETAILED SLOPE HAZARD ASSESSMENT DATA 
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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 descn"bes site. 

ENGINEERING SOn. UNIT DESCRIPTION 

SOIL UNIT: 

Assign arbitrary letter that will represent the particular set of 

GEOLOGIC UNIT: 

Note lithologic unit that directly underlies the IVl~LIJI, Till, Tuff, Basalt etc. 

ORlGIN: 

Note geologic origin of soil unit, e.g. 

THICKNESS: 

Give the best estimate of the range of the 

MAXIMUM SIZE: 

than 3 inches. 

weight) greater than 3 inches. 

'material (by weight) greater than 3 inches. 

SOn. LESS THAN 3 INCHES IN DIAMETER 

MOISTIJRE 

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 Associates 
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I 1 co SISTENCY (ASTM D 2488) 

1 
l 

l 

Cohesive: Very Soft Thumb will penetrate solI more than 1 inch 
Soft Thumb will penetrate soil about 1 inch 
Firm Thumb will indent soil about 1/4 inch 
Hard Thumb will not indent soil but 

thumbnail 
Very Hard Thumbnail will not indent soil 

DENSITY (NA VFAC DM-7.1-17}Relative Density Guide 

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 % Isf 

GRADATION 

Note the percentage of 

> # 4 (4.76 rom) 
<#4 >#200 
<#200 

but larger than #200 sieve (.074 rom) 

larger 

DRY 

1) 

#40 SIEVE SIZE 

remove the particles larger than the No. 40 sieve (grain sizes 
of salt grains). 

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 112 inch diameter lumps and allow these specimens to dry in air 
or sun enswing that the drying temperature does not exceed 60 degrees. 

3) If the specimen contains 112 inch diameter natural dry Iwnps, 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 
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Description Criteria fOT the Reaction of Pressure to the 

NONE Cnunbles into D01A,der 

LOW Cnunbles into powder with some 

MEDIUM Breaks into 

HIGH Cannot be broken with finger pressure. Break.. 
thumb and a hard surface. 

VERY Cannot be broken between the surface. 
HIGH 

DILATENCY 

1) 

2) 

3) 

4) 

Select material to mold into a IJi1I~j~~~eter 
it is soft but not sticky. 

water if necessary until 

Smooth the ball in the palm of 

Shake horizOlltallly ?~m~~. 
several times. 

spatula. 

hand vigorously against the other 
apl~earing on the surface of the soil. 

or pinching the soil between the fingers . 
the criteria in Table 2. The reaction is the 

while shaking and disappears while squeezing. 

in the specimen. 

'ppt;'ars slowly on the surface of the specimen during shaking 
or 

RAPID 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 TOU easily, spread the sample out and allow to dry from 
evaporation. 
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3) Fold the threads and reroll. Re[eat until the thread crumbles when reaching a 1/Sth 
inch diameter. The thread will crumble at this diameter when it is near the plastic 
limit 

4) Note the strength and pressure required to ron the thread. 

S) Lump the cru.mbled thread together and knead until 

6) Describe the toughness of the thread in accordance with 3. 

Description Criteria for Describing Toughness 

LOW Only slight pressure is requirE~d 
limit The thread and the 

MEDIUM 

HIGH 

Medium pressure is 
limit The thread and 

Considerable pressure 
limit The thread and 

near the plastic 

thread to near the plastic 
stiffness. 

ESTIMATE OF PA~~~G THE #200 SIEVE 

PLASTICITY 

J) Describe the p.<1.UI,; material in accordance with the criteria shown in Table 
4. 

MEDIUM 

HIGH 

for Describing 

inch diameter thread cannot be rolled at water content. 

thread can barely be rolled and the lump cannot be formed 
when drier than the limit. 

The thread is easy to roll and not much li.me is required to reach the 
plastic limit. The thread cannot be rerolled after reaching the plastic 
limit. The crumbles when drier than the plastic limit. 

It takes considerable li.me rolling and kneading to reach the plastic 
limit. The thread can be rerolled several li.mes after reaching the 
plastic limit. The lump can be formed without cru.mbling when drier 
than the limit. 

Golder Associates 
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uses 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 of the 
descriptions applied from Dry Strength, Dilatancy and Toughness, 6 below: 

SOIL 
SYMBOL 

ML 

CL 

MH 

CH 

DRY STRENGlH 

NONE TO LOW 

MEDIUM TO HIGH 

LOW TO MEDIUM 

ENGINEERING ROCK UNIT 

ROCK UNIT: 

Assign an arbitrary letter 

SET NUMBER: 

DILATANCY 

MEDIUM 

LOW TO MEDIUM 

HIGH 

Assign a sequential ITa'mllre set in the lithologic unit 

describes the mechanism of fallure. 

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 Associates 
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INTACT MATERIAL GRADE 

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

GRADE 

RO 

Rl 

R2 

R3 

R4 

R5 

R6 

ROCK 
DESCRIPTION 

Extremely Weak 

Very Weak 

Weak 

Medium Strong 

Very Str(lnl! 

FIELD IDENTIFICATION 

Golder Associates 

eotogi:sthammer, can be 

!flO'lifewith diffirulty, shallow indentations 
of hammer. 

with a pocket knife, specimen can be 
........ n' geologist hammer. 

to fracture. 

hammer 10 fracture. 

hammer. 
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Unified Soli Classification system 
, 

Criteria for AIIlgnlng Group Symbol. and Names 

COARSE-GRAINED SOILS GRAVELS CLEAN GRAVELS GW 
More ihan 50% More than 50% of less than 5% fines 
retained on coarse fraction GP 
No. 200 sieve retained on 

No.4 Sieve GRAVELS WITH FINES GM 
More than 12% fines 

GC 

SANDS CLEAN SANDS SW 
50% or more of Less than 5% fines 
coarse fraction SP 
passes No.4 Sieve 

SANDS WITH FINES SM 
More than 12% fines 

SC 

FINE-GRAINED SOILS SILTS AND CLAYS INORGANIC 
CL 

50% or more passes Uquid limil 
ihe No. 200 sieve less Ihan 50 ML 

ORGANIC OL 

SILTS AND CLAYS CH 
Uquid limil INORGANIC 
grealer ihan 50 MH 

ORGANIC OH 

HIGHLY ORGANIC SOILS Primarily organic maller, dark in color, and PT organic odor 

PROJECT NO. 1113-1121 DRAWING NO. 25640 DATE &'27/1U DRAWN BY CB 

'----' 

I 
Soli Ciass'" ".",tlel"! I 

I 
Genersi1c.:13d , 

Group Do.crlptlon. 

Well-graded Gravels 

Poorly-graded gravels 

Gravel and Sill 
Mixtures 
Gravel and Clay 
Mixtures 

Well-graded Sands 

Poorly..graded Sands 

Sand and Silt Mixtures 

Sand and Clay Mixtures 

Low-plasticily Clays 

~?n-plasbc ana LOW-
Plastieily Sills 

Non-plastic and Low-
PlasDcily Organic Clays 
Non,plastic and Low-
PlasDcily Organic Sills 

High-plasticily Clays 

High-plaslicily Sills 

High,plaslicily 
Organic Clays 
High,plaslicily 
Oraanic Sills 

Peal 

_ J 

c.;,mponent Definitions by Gradation 

Component Size Range 

BoulG'ms Abovo 12 in. 

Cobblos 3 in. to 121n. 

Gravel 3 in. 10 No.4 (4.76mm) 
Coarse gravel 3 in. to 3/4 in. 
Fine glll'lol 314 in. to No.4 (4.76mm) 

Sand No.4 (4.76mm) 10 No. 200 (0.074mm) 
CoatM,and No.4 (4.76mm) to No. 10 (2.0mm) 
Mediumund No. 10 (2.0mm) to No. 40 (0.42mm) 
Fine land No. 40 (0.42mm) 10 No. 200 (0.074mm) 

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

SOIL CLASSIFICATION/LEGEND 
DNRlSLOPE HAZARDIWA 
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GROUP SYMBOL GROUP NAME 
<300/. plus No. 200 ~ <15% plus No. 200 ~ Lean day 

< 15-29% plus No. 200 ~ % sand;'% gravel _ Lean clay with sand 
PI>7andplolS - CL %sand<%gravel _ Lean clay with gravel 
on or above < % sand ;,% gravel -..::::::::: <15% gravel ~ Sandy lean clay 
"A" Une .30% plus No. 200 .15% gravel • Sandy lean clay with gravel 

% sand <% gravel -------=:: <15% sand ~ Gravely lean clay 
.15% sand • Gravely lean clay with sand 

15-29% plus No. 200 % sand .% gravel - Silly clay with sand 
4<PI< and • CL-ML ~ % sand <"t. gravel - Silly day with gravel < 

<30% plus No. 200 ~ <15% plus No. 200 • SUIy day 

plols on Of above < % sand ;,% gravel ----=:::::::: <15% gravel ~ Sandy silly day 
"A" line .30% plus No. 200 .15% gravel ~ Sandy silly day with gravel 

%sand<%gravel -------=::<15%sand ~ Gravely silly clay 

PI<4 or plOIs 
below "A" line 

.15% sand • Gravely silly day wIIh sand 

<30% plus No. 200 ~ <15% plus No. 200 ~ Sill 

< 15-29% plus No. 200 ~ % sand;'% gravel - Sill wilh sand 
.. ML % sand <% gravel ---. Sill with gravel 

0/0 sand C!:% gravel oc:::::::::: <15% gravel • Sandy sill 
.30% plus No. 200 < .15% gravel ~ Sandy sill wllh gravel 

% sand <"I. gravel -----::: <15% sand ~ Gravelly sill 

Organic(':~~-~~-' .75 
\j:L-not dried r - OL • See ligure lb 

.15% sand ~ Gravelly sill with sand 

PI pIols on or 
/ above "A" Une 

\ 
~ 15-29% plus No. 200 ~ % sand ;,% gravel - Fal day with sand 

.. CH % sand <% gravel _ Fal day with gravel <
<30% plus No. 200 ~ <15% plus No. 200 ~ Fal day 

% sand.% gravel ------::: <15% gravel ~ Sandy lal day 
.30% plus No. 200 < .15% gravel • Sandy lal day with gravel 

% sand <% gravel -----=::: <15% sand • Gravelly lal day 
.'S%sand ~ Gravellylaldaywllhsand 

<30% plus No. 200 ~ <15% plus No. 200 ~ Elastic sill 

< 15-29".1. plus No. 200 ~ % sand .% gravel - Elastic sill with sand 
% sand <% gravel - Elastic sill with gravel 

% sand .% gravel -oc::::::::::-=--- <15% gravel ~ Sandy elaslle sil 
.30% plus No. 200 < .,5% gravel • Sandy elastic sil wIIh gravel 

% sand <% gravel -----=::: <15% sand • Gravely elaslle sill 
.'5% sand • Gravely elastic sill with sand 1 

FIGURE a 
Q

L-ov&rdtled) 
Organic ----.0------------ <0.75 ~ OH • See ligure lb 

FLOW CHART FOR CLASSIFYING FINE·GRAINED SOIL L-nol dried 
DNA/SLOPE HAZARDIWA 

PAOJECTNO. II3-1121 OWG.NO. 25861 OATE tr.IMal DRAWN CB Golder Associates 
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GROUP SYMBOL 

OL 

OH 

PI;,,! and plots 

/onoraboVe 
/ ·A·line 

~PI<4 
or plots beloW 
·A·1ine 

PI plots on or 

/_ve.A.lln8 

~ 
PI plots beloW 
·A· ina 

~ 

GROUP NAME 

< 
<30% plus No. 200 ~ <15% plus No. 200 • Clfganic day 

15-29% plus No. 200 ~ % sand ~% gravel _ Clfganic day willi sand 
0/0 sand <% gravel ----. Organic day with gravel 

< ". sand ~,..o gravel _---=::::;:".-- <15% gravel .. Sandy organic clay 
~30% plus No. 200 ~15% gravel • Sandy organic clay willi gravel 

% sand <'leo gravel ~ <15% sand • Gravelly organic day 
~15% sand • Gravelly organic day willi sand 

<30% piUS No, 200 ~ <150/0 plus No. 200 , Organic silt 

< 15-29% plus No. 200 ~ % sand ~ gravel _ Clfganic sift wi1l1sand 
% sand <% gravel _ Clfganic sift wi1l1 gravel 

< % sand ~ gravel ----=::::;:-- <15% gravel • Sandy organic silt 
~30% plus No. 200 ~15% gravel • Sandy organic .il willi gravel 

% sand <%gravel ~<15%Sand .. Gravelly organic silt 
~15% .and • Gravelly organiC sill willi sand 

<30% pIU. No. 200 ~ <15% pIu. No. 200 • Organic day 

< 15-29% plus No. 200 ~ % sand ~% gravel _ Clfganic day willi sand 
% sand <% gravel -. Organic day Wilh gravel 

< %sand~gravel -----=::""'"--l~<15%gravel , Sandy organic clay 
~30% plus No. 200 ~15% gravel • Sandy organic clay wi1h gravel 

% sand <% gravel -=::::::::: <15% sand • Gravelly organic clay 
~15% sand • Gravelly organic day willi sand 

« 30% plus No. 200 ~ <15% plus No. 200 • Organic sill 
15-29% plus No. 200 ~ 'l'. sand ~ gravel - Organic sill willi send 

% sand <% gravel - Clfganic". willi gravel 

< % sand ~% gravel -----=::~- <15% gravel • Sandy organic ... 
~30% plus No. 200 ~15% gravel • Sandy organic sil willi gravel 

% sand <% gravel --=:::::::::: <15% sand .. Gravelly organic alit 
~15% sand • Gravelly organic sill wilh sand 

FIGURE 1 b 
FLOW CHART FOR CLASSIFYING 

ORGANIC FINE-GRAINED SOIL 
DNA/SLOPE HAZARDIWA 

PAOJECTNO. VI3-1121 OWG.HO. 25IQ DATE VJ&'91 DRAWN CB Golder Associates 
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GROUP SYMBOL GROUP NAME 
<5%""" ~~and1~ .. ow ~<15"'sand-----+-We.·gradedgraYei 

---.. 2:15% sand -----+- Wel-o-aded ~eI"" sand 
euc:4.nd1ot.>Cc>3 II QP ~ <,S%sand----+- Pooftygradedgnwet 

---.. 2:15% sand -----+- Poorty graded gravel wi., und 

"nes. ..... or MH .. OW.QM ~ <15%.and ~ Well-graded gravel with ,III 

< 
CI.Q:4 and 1SCc:s3 -=::::::::: ~15% sand ----.. Wefl-graded gravel .Utl silt and sand 

lines-a. CH. (or CL· ... ) - OW.QC ~ <'5% sand _ Wel·graded gravel wt .. day (or"ly day) 
GRAVEL t- .,5% sand - WeI>graded gravel wt .. day and sand (or"ly day 
% gravel > 50'2% .... and sand) 
% sand 

SAND 
% sand> 
% gravel 

Ones-MI.. 01 MH II Op.QM ~ <15% sand • Poorly graded gravel with .111 
Cud and/or 1 >Cc>3 -=:::::::::::----- ~15% sand .. Pocu1y graded gravel wllh sill and land 

llnes-CL. CH. (or a· ... ) - OP.QC ~ <.5%.and _ Pootly graded g ... elwkh clay (or"ly day) 
., 5% sand - Poorty graded graveI_ day and ,and (or silly day 

and sand) 

0!:15% sand -----+- SillY gravel with sand .""'=================::nnes-l.t..orMH .. OM ~ <'5%sand-----+-S
1
Itygravel >12'1.fi".1 nnes-Clor CH .. OC ~ <15% sand -----+- Clayey gravel 

_ 0!:15% sand -----+- Clayey gravel with sand 
ftnes-CL...... .. GC-GM ~ <15% sand ~ Sitty, dayey waveC 

.,5% sand - SIJIy. dayey _el .... sand 

<5%,," .. ~Q.26andl~ .. sW :::::::::::::: <15%&and-----+-WetI-oradedsand 
2:15% ,and -.. Well-graded sand wlltl gravel 

~ 12'1. nne. 

CU~andlorl>Cc:>3 • SP ~ <IS%aand-----+- Poorly graded sand 
.'5% sand - Poorty graded sand"" gravel 

-=::::::::==:~ _ ... or MH • SW.sM 

<
CU>6 and .= C nne..cL. CH. (or a .... ) - SW.sc 

:

ftnes-M... or MH .. sposy 
CU<& and/or • >Cc>3 ~---__ _ 

nne...a.CH.(ora· ... ) -spoSe 

~ <15% sand --. WeU·gradlMI sandwtlt! li lt 
.'5% sand - WelI'graded sand wt .. ". and gr_ 

~ <15% land ~ Well-graded sand wtlt! day (Of' silly clay) 
~'5'" sand ~ Well-graded sand with day W1d gravel (or sllry day __ el) 

~ <.5% sand - _ graded sand .... .." 
.'5% sand - _ graded sand .... III and gravel 

~ <.5% sand - Poorty graded sand .... day (or ally day) 
;tIS'" land ~ Poorty graded sand wlih day and grav.1 (or silly day 

_ gravel) 

."",,===============:_ ... orMH • SOl ~ <'5%sand-SlJlysand 
ie'S'% sand ----. say sand wItI gnwel 

>'2% nnea lnes-CL or CH .. SC ~ <.5% sand =::: Clayey sand 
_ -------i.. ie1S'" IBf'Id --. Clayey sand wllh gravel 

ftnes-Cl·M... SC-SM ~ <15% sand --.. Silly. davey sand 
ie' 5% sand Sitty. dayey sand with gravel 

FIGURE 2 
FLOW CHART FOR CLASSIFYING 

COARSE·GRAINED SOILS 
DNA/SLOPE HAZARDIWA 

PAOJECTNO. I.3-1121 DWG.NO. aea DATE 112&'11 ORA" C8 Golder Associates 
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DRAFT MANUAl.. FOR THE DETAILED HAZARD ASSESSMEl'.'T DATA SHEET 

• 

x lect numoo of wlkr condition displl~d on tM , .... 1m" • 

ENGTh.'EERING son. UNIT PESCBIPDON 

son. UNIT: 
Assign arbitrary kiter that 

GEOLOGIC UNIT: 
Note lithologic unil Ihal dU,,' ~~~r~ ,,,,' ~" ..•. Alluvium, Till. Tuff, Basalt etc. 

ORIGIN: 
Nolr gtologic origin 01 

THICKJ',lFSS: 
e of tM aoil unit thicknesa. 

MAXIMUM SIZE: 
NOlf the maximum stu D!;. agments SUlkr than 3lnche •. 

PERCENT > 3 INCHES: 
Nok the peranuge of mlkrial (by wdghl) pater than 3lncha. 

PERCENT < 3 INCHES: 
NOle the perC'enU~ of material (by weight) gnater than 3 inches. 

Golder Assoclal •• 
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DESCRIPTION OF SOIL LESS lHAN 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 (ASlM D 2488) 
Cohesive: Very Soft Thumb will penetrate soil more than 1 

Soft Thumb will penetrate soil about 1 inch 
Finn Thumb will indent soil about 1/4 inch 
Hard Thumb will not indent soil but 
Very Hard Thumbnail will not indent soil 

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

Pocket 

Loose 15 - 3S % 
Compact 3S - 65 % 
Dense 65 - 85 % 
Very Dense > 85 % 

GRADATION 
Note the percentage of material (by weight) in the 

< .25 
.25-.50 
50 - 1.00 ISf 

- 2.00 ISf 

> #4 Percent larger than (4.76 ITUlnmllTh. 

913-1121 

"1'rllcticai Guide 

excavated: hand shovel 
iPiffiC\l~t to excavate: hand shovel 
LOO.sen with pick to excavate: hand shovel 

<#4 >#200 Percent smaller but #200 sieve (.074 mm) 
<#200 Percent smaller 

FJELD TESTS OF SOIL P'A<;~;iN( 
Select a handful of soil and than the No. 40 sieve (grain sizes larger than about the size 
of salt grains). 

I DRY 
1) a 1 inch diameter ball and mold the material until it has the consistency of 

J 

... .,.rv 

2) Make at lea __ s;t~ ;~if~e diameter lumps and allow these specimens to dry in air or sun enswing that 
the drying tl 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 Associate. 
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Readion of Pfets~ to the 

MEOIUM 

IOGH Cannot be- brokm with finger pruaun. 

VERY Cannot be- brokm betwH'n the thumb Ind • hard 

O .... nNCY 
1) Se~ct mattrial to mold "",.1/2 in,,,, ,"m,',,"'.' n«nllary until it is $oft but nOllticky. 

2) Smooth the ball in the ~ of the- hand with • ,mall 

') 

Sh.tkr horizon~ by .trlldng the lide ... ~.,'-"" ~I:on''';ly.'''''' tht othtr sevtral timn. Nott the­
~Idion of waltr .ppearing on "" "ri' 
Squen.e the sample by dosing the 
Icrordanct with the cri teria in Tablt 2. 
Ind disappeal"J while "I"U?", .. 

NONE 

SLOW 

RAPID 

Crileria 

No visible 

betwetn the fingers. Note the reaction in 
speed wi th which water appeal"J while shaking 

~ad .bout 118 inch in cliametu on a .mooth .urlace or betwetn the palms. 

Z) U the speamen g too wet to roD easily, .pread the- sampk out and allow to dry from tvlIpontion. 

3) Fold the thre"adl and rerolL Rtleat until the- ~ad auDIbles whm Il!lchlng • l/8th inch dlametu. The 
thre"id will crumble It tru. diameter whtn It II Mar the plastic IimiL 

4) Note 1M .trength .nd PlHSun rtquire:d to roO the- thread. 

5) Lump the crumblrd thread togethu and knead until the lump crumbles. 

6) Oe$cn"bt tht tougMn.J of the thniJd in accordance- with the critnia in T.ble 3. 

Golder Assoclat" 
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Description Criteria for Ue,'CT1lb11"" 

LOW Only slight pressure Is reouirE,d to roll the thread near the plastic 
limit The thread and the are weak and soft 

MEDIUM Medium pressure Is required to ron the thread to near the plastic 
limit. The thread and the have medium stiffness. 

l-fiGH Considerable pressure Is required to roll the thread to near 
limit. The thread and the lump have very stiffness. 

ESTIMATE OF PLASTICITY ON SOIL PASSING 1HE #200 

PLASTICTIY 
1) Describe the plasticity of the material in accordance shown in Table 4. 

Description Criteria for 

NONPLASTIC A V8 inch diameter thread content. 

LOW The thread can barely be 
when drier than the plastic 

MEDIUM 

l-fiGH 

The thread Is 
plastic limit. 
limit. The 

uses CLI\SSIU( 
The soil ma:ternlt 
In addition, the 
Strength, Dilatancy 

SOIL 
SYMBOL 

ML 

CL 

MH 

DRY STRENGTH 

NONE TO LOW 

MEDIUM TO l-fiGH 

LOW TO MEDIUM 

time Is required to reach the 
after reaching the plastic 

the limit. 

and kneading to reach the plastic 
several times after reaching the 

be formed without crumbling when drier 

according to the system presented in Appendix A-
soil can be identified using the result of the descriptions applied from Dry 

see Table 6 below: 

DILATANCY TOUGHNESS 

SLOW TO RAPID LOW OR THREAD 
CANNOT BE FORMED 

NONE TO SLOW MEDIUM 

NONE TO SLOW LOW TO MEDIUM 

CH l-fiGH TO VERY l-fiGH NONE l-fiGH 

Golder Associates 
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ENGINEERING ROCK UNIT 

1i§:IE~,lfE:~:;t;;....· Ii> ... -~J",,~:~:x ' :J~ ~;;,-;. ~~ :~~b ~\{"" \ ,UTci-.0\.';':"'{;:~~· 

ROCKUN1T: 
Assign an arbitrary letter for each lithologic type. 

SET NUMBER: 
Assign a sequential number for each fracture set In the Hthnl", 

CHARACTER OF DISCONTINUllY 
FAILURE MECHANISM: 
Mark the box which best descn"bes the mechanism of failure. 

DISCONTINUITY DIP (degrees): 
Mark the box which best brackets the majority dip direction into the cut of feature. 

PERSISTENCE 
Mark the box which best brackets 

SURFACEPROPERTlES 
Mark the box which best 

GRADE 

RO 

Rl 

R2 Weak 

R3 Medium Strong 

R4 

R6 

spacing of the set. 

.sw1face texture of the discontinuities of the set. 

)TTesponds to the rock unit and set. 

FIELD IDENTIFICATION 

Indented thumbnail. 

Crumbles under firm blows with point of geologist hammer, can be 
knife. 

Can be peeled by a pocket knife with difficulty, shallow indentations 
made by firm blow with of hammer. 

Cannot be scraped or peeled with a knife, specimen can be 
fractured with blow of hammer. 

more than one blow of hammer to fracture. 

blows of hammer to fracture. 

can be with hammer. 

Golder Associates 
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