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(1) In groups, measure approximately 200 grams of soil sample, divide into two 100-gram
aliquots.

In-Class Exercise - Soil Texture Analysis

(2) Place one of the 100-g samples in a plastic bag, shake and disaggregate the peds.

(3) Select a set of sieves: use the following sizes (stacked from top to bottom)

-2 mm (-1 phi) mesh opening (> 2 mm ="gravel", < 2 mm = sand and finer)
-0.625 mm (4 phi) mesh opening (>0.625 mm = "sand", <0.625 mm = silt and finer)
0.0039 mm (8 phi) mesh opening (>0.0039 mm = "silt", < 0.0039 mm = "clay")
Pan on Bottom (Pan catches all clay)

(4) Place the sample in the stack of sieves, shake vigorously, take sieves apart and determine the
mass for each size fraction. Fill in the following table:

Sieve Size
(Phi) Mass (grams) Weight %
(Col 2/ Total x 100%)
$2€

Co&™ 4 phi ©.7 DESAWY 0;7 €. 7‘)0
4phi 75,33 S An0 75:33 75.:71%

Lo8phi diey T 4ol _ 422
ﬁh@ pan [Q,@S fad LHY [8,9§ /S_Ci’%
Total __99.54, [ B0 29

=

Vi o

(5) Plot your data in terms of %sand-silt-clay on the attached triangular diagram. <4w '76-33 = 75?“
Seeim 464

(6) Classify your soil sample in terms of texture (derive from plot on triangular diagram). 1835 -

Loy LT G5.82

(7) Disaggregate your second 100-gram sample. Record the following observations:

A. Degree of "grittiness" between your fingers. \/ (f}’)/

B. Cohesiveness when wet. }\f Vil \/ = IZ/VJ
5

C. Color (use Munsell color chart)
wet color: /\) / A
dry color:
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(a) violet
(b) indigo
(c) blue
(d) green
(e) yellow
1] orange
(9 red

(5) infrared (0.7 - 14 um; too long to see)
(6) Microwave (0.1-100 cm)
(7)  radio waves (>100 cm up to several km's)

** photographs record em radiation in the 0.3-0.9 um region of the spectrum (UV-visible-infrared)**

In Class Exercise

Given the following formulas and conversion factors, fill in the electromagnetic spectrum chart below.
A= wavelength (units: km, m, cm, um, nm)
f= frequency (units: 1 hertz = 1 hz = 1 cycle/sec = 1 sec™)
c= speed of light = 3 x 10® m/sec
c=Af where A = wavelength, f = frequency

Length Conversion: 1 m =100 cm = 106 um =109 nm

Show all your work in the space provided.

Wavelength Frequency (Hz) Class of EM ) §
Radiation C= )\—f = S Omg
N C‘
: 2 Vg
2km =200¢ [§©, 0O H} 12!%7)[ o /M;;c?:mx 150 oo Sz
) ¥ e -
05um=S+o ™ __b A 10 Vicetvg ~ e _Z,»}JQ?:’M Lro
- (8 10" T m
0.035 nm:3.5 MO ','n g.b)u 0 M X ﬂ@ 2 oimine 'E&.é)tIOB'J;L

. 4 <
20cm= O qom _ [ FID H} Micro vihe 3. K07 m q
1o . ' Bl ~ .
10 pme 105w 2% [0 HE TN jzﬁzféa,L&uo&}

0.J0 m

L’ELFL”J’“ =3.000 1
/ Xtv " m

What is the range of wavelength in centimeters, that is detected by your eye or standard
camera film?
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In-Class Activity: Force Analysis of Particle-on-Slope Model

Choose our class favorite block-of-rock sample and set up the inclined plans.
Determine the mass of our block-of-rock sample by using the balance in the room.

Using the appropriate equations listed above, calculate the force vectors and fill in the table below.
Show your calculations in the space provided!

G
Mass of Rock Block 0 ] L (1 kg i 7 (

9 17 v
Weight of Rock Block __ |+ 7 N b= M@ N (O e FX)(Q‘ & élc t} —

(Degrees) 6 (N) , I ) 7 S_ f\}

] 72> Ov- 30 6 = LQ{—(C&S (9>

[ bY 0.59 O - fLoe¥

!l’)d\ [, ]2 //-1" N‘U('J\/n9>

Slope Angle Normal Force (N) Shear Force -7
0 [.75 ()

10

20

30 [.SF 0.8%
40

50 i ¢ ' a/ /l 3\%

60 £ [ SF

Given that shear force is oriented downslope and normal force is oriented perpendicular to slope, answer the
following questions:

(4)

R
A.  Which of the two forces will drive the rock-block downslope when it fails? / ~ J (,M)’\

B. Which of the two forces will tend to resist downslope movement of the rock block? N ol W v

C. Intuitively, when do you think the block will begin sliding down the slope (choose 1: shear = normal,
? hY .
shear < normal, shear > normal)” 5 ﬁYYM/ > NOSL L

Place the rock-block on the inclined plane and determine the critical angle at which it slides down the
slope. Calculate the following:

6
Critical Angle of Rock-Block Sliding (degrees): l (7
Critical Normal Force at Critical Angle / i fng (N)
Critical Shear Force at Critical Angle 0 .S 7 (N)

D. How do your inclined-plane results compare to your prediction in question C above?

Do NoT AVAT  fom ﬁucm& /
E. List some ideas as to why your results turned out like they did. What other physical factors have
not been accounted for in our set of equations / slope analysis? f B

DMEnAE-
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In-Class Exercise

A 3.6 m thick mass of regolith rests on top of a sloping bedrock surface. The hillslope angle is 8
degrees. A geotechnical engineering firm conducted an in-situ slope stability analysis with the following

results: {
\ heav N7y evioH

regolith cohesion = 2155 N/m? S henv 3572

effective normal stress = 71855 N/m? / é

angle of internal friction = 10° (57 >C r é ta)

specific weight of regolith = 25921 N/m®

§ = ASSw -+(‘718&TA/>(MN 10")-
VY\;
J s [L‘f VER /‘/

% NNNNN ¥ hicwsein e~>
+ =( A% 7}‘) >(§ b M)(C 0% %Xf iNE)

= (Qmw,m 366 ( (0.99) (014)
Questions .= ) 2120 SN/m

(1) Is the slope stable or unstable with respect to shear strength vs. shear stress? Why?

(MBLE hv’"”é Xh (6092’

PAYAIN (7 bie) G)V(B)__
Y>1, Yhom JWMN?J%Z:;& ( M> 9/5@82/

(2) What slope stability factors could easily be changed (say during the course of a week), that would
result in driving the slope to a critical threshold? (Do some thinking and hypothesizing here). Directly
relate your ideas to the pertinent equations used to calculate slope stability.

[Z'*)%Nﬁ/’)u/ = ADDS o NT OF mpes

- Avoi foue fressont,
LEces Normiz Gy

Calculate the safety factor for the slope (show your work):

Ce 6 T e 7

T /076?37 Mim>
_ SPRw®
For =700
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