


&)

Jes=) L Sow wigo (G b

il g o i S g S ol 09,5 93 41 (o) o 0AID SIS (oro ol 0lge
ar gl 5l Lol o yai i)l g I3 1) 063 &y yuatmie Cinyla ilisee (claolSys l slge I atwd
swbadope) 30 Cand iy Sl cwdigs g (ol o) sas dbadi | calisen glacusbyy L
it (95555 5 (apm) o oK ol 09) dw dp S8t 0god slis pr nSi
slSiw sla Shy b (o390 38 cuipe wolie lp ganadd ol Bl Sed
Slae p LS (guudile 4 g (ol lei oo gt cilize (glmosy ST 50 (15515
olidone > o gla Sy j) (S tleliod citun diajls bl waize sla S
Al o)l glag s Jilke 1o Wl Cuaglio udige

191



&)

dcfiw’) &c\r’ &:m_gﬁa

t.lg).:_.j )f.ﬂ.i} WSow L':-Lngtaa ct_slf”]od.;-
Dgd a4l gl S Jomd Wlgh o S a5 Cowl paws sy 43 gy 1 oS

Canlgd! (g )lis Cooglie Iy jluw S piuiS ceaglio o S ygbods il 0

192



- o ¥ & w3 . : . . . a T
MGl B kil L.iw&ﬁés;g J&&wayﬁjdgh&.uucumwumww;)bﬂ

5 S

J.aL.'S S L?.;i') LSLth?j'*B e.itf LJT us.yls.n L..Jl.:.@sa.a.}- 9 0Jg BlsLS [ b}).) q u_{u»%b sale
Sl o ol sy LSas oy o Sl ¢ (Shis

S 8343
ol 3 Sl ol (Sl b Shg 9 wbbe (50,8 Ju8 g BB 5 05,0 da Stusyli bl
Dg dalsd 3)lse

sly Aoy slasislojl 4o )3 g 039 e S 0398 (SlSo (sl Shg Jlpes sloofy
OSas 3ylsa By 33 9335 Oygo Kiw 0355 (595 32 9 e 50 Camli oo ol o Sy e
Db phe Sy S Sl u;l.ibuf;;i; ol



d(:-"éwb )
Slad Cygods §) LacSw Cuglie (s slaisle

\
llllllllll

<N N~

/,52,’/.%{%{{6{{7/.’

A \\\\\\\\

AN

s

970 S5 5155 s le

e =

5 e Sl o Lhed Lol

S 95 05155 Llales!

194



d(:-"éw;)
Wigd o mamadl 83y 2 dy ()90 U (6)Lid Cunglie Bl I (L Kin
g7 S (613 Caoglie (bl i ol (g3,
(Deere and Miller, 1966)
S50 Sy (5L Caglis
05} G\SW ws&cy:” . e - ) .
(Psi) g0 gitlsigy | Kglem2ppopio flwp 0 55k5

A Yy s SV >YYe.
B Yi Vseea=PYoen Yoo =YVee
C Lwgie Aeor=\Foe Bd» =YYee
D L ¥eeohers YVO-00-
E ol s <f-.. <yva

195



&)

dfw‘?w’)

siile nSow 1 o8 dlaw syl (sl alde () 3 1) Coglio YL 45 A 03y

5 polie (3955 sl slaSiw 1STB o3y )b 8 oShpe lacdlil 5 bl o 5)lsS
Dol 1y Cungled o Sl clacKin iy g Couws b fud 5 0id (Sl wgs slacSin duwle
1o sl Si glgil 5 oSl Kiw 5 Sl slacKin dule dbJud 1 (&)l Cunl
sSis [, Dy B ooy S )8 C ooy 0 Cunndlie 5 Conpd SV Congd co)lS

sJDdDb.n U;LM_BBJ‘ AW .3)5- Lgl.m.ﬁ‘.“, dwle L.J_:_‘.B )| u*j‘é > L-Uﬁ L;l‘;,‘.) L»_ I*l.“
b3 o S5 02jlgn (slacSins plo 5 Sad S gy Sl Jed

196



.L:MLQ‘JTugJ.a M;;ﬁf‘_,a 8 o 390 (g 03yl 40 a5 L Kiw whe (S g (e9d

Jode by 3b ol (5ya7e S (g)LES Canglite 4y STb Jote a3l Syl Jodo S

e bl e o 3 el ool IS i 4 g S ealy 55 s ojle S
E=0/¢

(Deere and Miller, 1966)  Joso i (wlwl st i cwiifon (a0

83, ailuis ‘_.;Jgn.kn Coanind m (.5’!3"“ Cound
H Yh | > 1)
M Lousgie | Yoo Nfhee )
L ol | <Yee )

197



@ St 8993 tdhifes (Lllsdlubo
dfféwf}
03¢5 S Lt lw 5,804 o odlitl Kiw 0095 4lp &5 olaclpends 31 S
| 5 canl ke oS cwl RQ.D' Sk

o sl Vol iy Jgb b olbojie Job £same
So gl N+l iy (s R0 joo

R.Q.D= ‘ X \eo

Sl S S5

Rock quality designation

0395 3 (S3jlgn g ( SinSd dyb g CanWh oSliie § Cow cbiKiw 2 cudS asli

Al o Ll ] e il i K

198



-

RS&H

Project Freeway — FR 247 Overpass
Rogersville, Missour

Boring # 241-2 Date: 2-26-15

Box | Of Z Boxes

R\:n ‘Depth 38 9" 10_37°¢" REC: 100 % ROD 8! %

0,

Run Depth 37°6" 10 424" REC: 100 % RQD $% %

Rgn ‘Depth 42 6" 10 Y1'4" REC:NoQ % ROD 5%



+
|

2\

L=17cm

Total length of core run = 200 ¢cms

D 4 L=0 _ 2 Length of core picces > 10 ¢m length
y no preces = 10 cm RQD = .
7/ s Total length of core run
Y 3801720435 x100 = 55%
RQD =
: 200

L=20cm

«f__

L=3]

N

cm

; Drilling break

L=0

Nno recovery

a

x 100
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Surfuce waves
Surface waves  These make the surface move
h from side to side like a snake, or

Seismic waves

There are different kinds of
earthquake waves. The most
dangerous are surface waves.

S-waves lik
up and down like an ocean wave.

P-waves
The first waves to arrive
are calles P-waves. Theylpush
and pull rocks in the ground.

S-waves then move
rocks up and down
and from side to side.

" S-waves
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Usually not felt, but can
be recorded by topography

Vibrations detected

Windows rattle or

break, light damage

Crack in buildings,
falling branches

buildings collapse.
landslides

Devastation
many deaths

EARTHOUAKE MACNTTUDE SCALE

1.0-1.9

Minor

Light

Moderate

9.0 and
greater

Richtar Earthguake
Magnitude effects
0-2 Nat felt by peaple
-3 Felt little by peaple
3.4 Ceiling lights swing
4.5 Walls crack
a-6 Furnitune migues
B=7 Some buildings collapse
7-8 Many buildings destroyed
8-Up mmmﬂ Baildings,
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Tsunami is hit the coasts

Tsunami starts during
earthquake
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— condensation

precipitation
to land /
evaporation / A

'\7, 0 ~ from precipitation evaporation

;. transpiration from land
. y/ evaporat ion from from Vegetat ion

/ water surface / evaporation

\»/
surface runoff \ % \\\ : “from soil
R o /
7’ .

wd
N
water table

) evaporation
evaporation from ocean
from reservoir

. surface outflow
mf iltration *--.. /
subsurface . e
flow < 3,5

precipitation
to ocean

: (,‘ )T\

Sanios
percolation T
(deep) groundwater outflow _» Z22r

O _’-'_,r"‘

ocean

-—

saltwater intrusion

soil moisture groundwater ocean covers 71 percent of Earth's surface
196,950,000 sq mi (510,000,000 sq km)

© 2008 Encyclopadia Britannica, Inc.
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C/mw Iy Meandering, graded

stream
Meander scar

Oxbow lake

Yazoo
tributary

Natural levees
Copyright © 2005 Pearson Prentice Hall, Inc.
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Groundwater in nature
works in a similar way.
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et What is Permeability?

= Permeability is the measure of the soil’s ability to permit water to
flow through its pores or voids

N )

water

Loose soil Dense soil

- easy to flow - difficult to flow

- high permeability - low permeability
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