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&.0., soil grain with specific gravity of 2.7

1 mm cube

10 mm cube

spec. surface = 222.2 mmélg spec. surface = 2222.2 mmég

Cuigly yge ige
Montmorillonite [Illte k




hosd el 1S solewl ol S Sl G ol 9ly allol o3 oKl

Kaolinite

Si

Typically 70-100

072 nm
Si

slodd bata (Sig s (58 slanil L
S bl sl sjltas Si
ST g S 2
o PRV
Si

SN [N RICTRURNT QYN S RPN L

10

S o 0duel pin oS ol #

Montmorillonite

Al
si
si
Al 0.98 nm
iz ol b Tl si
cailands
& s g, : H;
EHPRSPEE | Al
& Loleay Ll ooyl el ans gibsle Cuigh o Cage ®
Sipp S pdmen sbapg 5l uly s slag
Adleacd ansls
¥ o aboas ) 4wl e o wudgh jgecige o @
o SWell o5 el 5 00,8 a1y Ll 5 oads o)
saighlacie b piste )l gl jgecige
(Expansive sasige) i 2251y Loy )i 2l s sieli EXPAnsive
(OH),Al,Siz050.nH,0 = 39 ga pysie ol b ulad alie
. (Sveliing)
A E R R C
Bentonite
sk jpaise sl 517
Betes sslial g i I8 lee 07 11




shogs el 555 wsliwl ol S SlKe Gy ool aly ol ol5T oKl

Illite

Si
Al

Qloous bL.a.‘.’.n K*

C;Lh'."b
et B N BN O )
S
Al 0.96 nm

Si
- e e & -
Si

Al
Si

12

L) Slesl Olwogas 4wlin

Cigro gt e > Sl > Col 9IS U6 s L0l

s S < bl < g5 S0 )5 sl

Syl > bl > Cd G801 Gl G foe

g < S < I P plt S S ol

S gy g0 S gr > b > S 91T LG, 5 fadly

13




shogs el 555 wsliwl ol S SlKe Gy ool aly ol ol5T oKl

B Gleisl § W Sl

.@iﬁuo,)a,i—&mc_.,.&g!ushw,;)l)su},fb_abs_gl_f)ljjj,b:(Fabric)-Jls;l:.&l..a-\

(Fabric + O1)3 oy (SBg o) B Slazslo Y

o Y Y ol $SG 0y 1 o 618 Sl il

4 Wl odr LS5 i D13 5SS gt o
Bl

as ol 65855 Y D) geo 4 Dl i LS U5 gla s slas yare 155 055 Y LY

Sors A
14
o Sle Sl
‘ S g S Sl D) s b 4 e D13 T 51 S s Dlaz )
K
5
UI;L,:,./;,C'(Q,;.;

tgtaY L easT, ol by

Lghu_y L_ L;‘n.i;f“_; olazsla

.uu_amfsu,;.n,.su.);;,?,Jﬁ_,:istéu,,;xiugwdgm5\.4,;‘,1.5ou.;uv&_!:@;qw)u&u

A a2l aails Sl ST 53 g ge SO Sl glag 5 T oS s toiS Ty b Lo

15




hog el 1S saliwl ol S Sl G ol 9ly allol o3 oKl

) p lacsls e ble
358 aF ey apd Al b Lapypals clale e
® clay particle
/ .d(}. mﬂ
L o 0 87 -"9° o Y —
B ® © @ @ @
@ 00g 9000 ®
® o.."o ‘e 00® o e
e ® oo :'-'..r?'..'.'z eg ® n 0N
@ ... ... j ®
® & ®
o S— e
@ double layer | @ iree water
16

s cotlow 32 ) § et cslagus

o5 ,50.01m2 13,5 (Losae ala) py> 32ly 45 mlaw daasle o
faJ 5 IOO'Clm2 oG 4 ey 0 48 L_JL-, s ctal
e Slgys oS p mias ol Lo @ ol e (Sdgh jpeciise)
Geow dlscdye gl b oalie o |, wloy, oSl 8, cas
asn B b
iz el gane b onl (Geslew! e ailon,) oSS e L
pb ol Y SO b Iib Ay &0 amcs 0 0ed 0 ol 0 anadlS
L So,b &Y ol e bS5 SIS =ha g, |adsorbed water
g o 03mali Cdiffuse double layer T oy
Sy ed m.L-:-p.'i' jleslaal b iz \SL"'—""’I o dasls del e sses 0
el Sha Sl 8, 0 O ol syla |y sad e L O

17




hog el 1S saliwl ol S Sl G ol 9ly allol o3 oKl

et axb 32 )
o) o) a3 Adsorbed Water

Sl 0z oS e 08 s gy G s o O 5 S0 L Y S
adsorbed water (Canlins el V) H-" _fjﬂ-a ok

:E ol —)J ST T sl
= rT A
: -
- :: /—\\ adsorbad water
:: LI »‘/
" | (double layer -
water e &
: 1
L 2 0
::_—;J/

18




hog el 1S saliwl ol S Sl G ol 9ly allol o3 oKl

A5 suee i g0

s o) el p cs b COARSE wbiws 5
FINE ails;

Boulders =
12in, 350 mm

Cobbles
3.0in, 75 mm

Gravel 32
No.4; 4.76 mm

Sand 4t

No.200; .075mm
Silts & Clays &) 5 4

sl ok i
Gravel i * Boulders S.uss =
Sand asle ¢ Cobbles £is5ls =
Silt gy -
clay o, -
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c:“.‘ ‘n‘l.‘_:_ ) o II-T
SQleve ArNdlysis OJ) o)
s._a.,ul.a.a d.n*..‘z \_-\.MJ)Q LQIAJ-L’ LQ‘)" M) L)J‘ Lo
7 il e
— |«—— stack of sieves — G Sieve
py o slasll =
— Sieve shaker

No. 40 =

Intermediae
Sieve Analysis No. 200 = Sieven
S Ve Sl e 0 s & lasSle

o) sl a5 ol slawls Clean sand ;oo

Wi
% Retained on ith sieve = — x JUU| W T
B SJ) b )

The percent finer is

i
% Finer than ith sieve = 100 — Z{'}i Retained on ith sieve]

i=1

You can use mass instead of weight. The unit of mass is grams or kilograms. 4
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)

TABLE 4.7 ASTM STANDARD SIEVES (per ASTM D422 and E100)

Sieve Opening Size Sieve Opening Size
Tdentification (in) G Identification (in) (mm)
3inch 3.00 76.2 #16 0.0465 1.18
2 inch 2.00 50.8 #20 0.0335 0.850
1% inch 1.50 38.1 #30 0.0236 0.600
1 inch 1.00 254 #40 0.0167 0.425
3/4 inch 0.75 19.0 #50 0.0118 0.300
3/8 inch 0.375 9.52 #60 0.00984 0.250
#4 0.187 475 #100 0.00591 0.150
#8 0.0929 2.36 #140 0.00417 0.106
#10 0.0787 2.00 #200 0.00295 0.075

6

e oS g ,1i8 ol

WS 1 g b Shosliad b o855 e )

1 "

""‘:‘?:'C}J}""J'h‘;*‘f‘;“‘!gﬁ‘(ﬁ 2

L A el e B STt SO = 4

| 1w

4
0| w

1S s s 5l eabizat b 5 gl by

.3)1)3}?_-};7")}.&4 J)b@‘l}hj_g(—— 4

3t e S

it Jﬁ‘}'n 200 § 4 8 poi S 33 C;L‘.'_a_,..a:— ;.:.....Jb J)LU‘C_-‘ Sla el e e

\Y




hog al 1S colil ol S Sl G ol 9oly eellal ol oKzl

T Jﬁjl):;,_u Q!J.'){_;Lh, O

15 S G5 oS oyt s sols sjlal ws g, by, O CSH0gme L)
DS gy Jplone alip) cslasslt cslp

DS n gy S g, ol B
Jls S5 5 glopls elaails ol S gnnl (ails 5l ool B

Sl Jlom Sles B (S leslin) W

v_Dzyw(Gs_GL) :o
- 187 i

ﬂﬁ 0




i el 28 alisl ol

S Slse

Ll o)l) ®J§ cain

FINES

SAND GRAVEL

Fine I Coarse

Ilf.'naﬂ-t

P4

I Medium

100

g 8 8

2

&

LIL] F‘:I!IIiIlIT'I’IIlI’TiIIII|lLrI|||I|I1T]|||1|‘fT

Percent finer by weight

g &

IOCILO

Well Graded Soils

Wide range of grain sizes present

i3

&L,
c,>6

Gravels: C, = 1-23 >4

Sands: C, = 1-3 &

u

Poorly Graded Soils

Others, including two special cases:
(a) Uniform soils — grains of same size

(b) Gap graded soils — no grains in a
specific size range

Dl’
C 3

- 0
e —
#
DIO DGO

sige(aey) o1l AU s cal (03 5,) 5554,% ) + @ bgs o Saw wls susio s aS S k8

;_‘."-"I}‘;i ‘-."‘?,;"';'

Coefficient of Uniformity,

Do 0elDy, b

C.= Dgo/Dyg

Ll > Coefficient of Curvature, |C.= (D32/(Dio)(Deo)

11
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100
90 + ; .
E uniformly graded -approximately__,,
80 C onesize, UC <4
70 £ v‘rj | _.Hv
E 60 gap graded - absence of
f = 50 - / certain particle sizes, CC >3
o 4 p
=40 £ 7 -
30 - ’A 211 well graded - an assortment of particle
/ f sizes, UC >4, CC between 1to 3
20 + AL
E el
10 ¢ J=7
E TS A J
) 1]
0.001 0.01 0.1 1 10 100
particle size (mm)
12
| i /
f I /
L ) 11748 /
. hydrometer sieve /
g - -
3 v Ry
& : fine -t-—-l‘ sands l // gravels
S g 1]
40 ‘7/
i"
L ﬂ_/" : D =0.013mm |
-__,..--"'H#- i "/DS'O D3 f 0.47 mm
E 1T 1A Deo =7.4mm
0 L 4
0.001 001 21 . 1 10 100
Grain size (mm)
0l o g Alls pows )
oo 9 &Y sl (ol doyo oS aduice )
Deo s D3 « D1g 0595 e =Y
13
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U
g ails 0,8 B o i wils 0 S dige S °
Gamaily o el gy Oype a SU ke b b
g bals lawgs ojlail dadils S5 ojladl oS o, |
(o polas S Ol 1) Ll g o3 1e S ol o
WS gl 50y &l ey g dale

Sieve no. Opening (mm) Mass retained (grams)
4 475 0
10 200 148
20 0.85 98
40 0425 901
100 015 1819
200 0.075 108.3
Pan 61
14
Mass retained % Retainad
Sieve no. (grams) M, (M, /M) = 100 2 (% Retained) % Finer
4 0 0 [add ] 0 100 — 0 =100
10 14.8 30 30 100 — 3.0 = 97.0
20 980 1964~ > 226 100 - 226 =774
40 Q0! 180 406 100 — 406 - 594
100 1819 364 770 100 - 77 =23.0
200 108.8 218 98.8 100 — 98.8 = 1f2
%an 61 12« check
otal mass M - 499.7 100 —
Clays Silts Sands Gravels
F M £
U.S. Standard 200100 40 20 1o 4
100 L 1 —
90
80
70
) R RII e e b e -
£ s0
2 40
30
20
10 fmmfmmmm e e Do Deg
0 3 r
0001 0.0l 0.1 1 10
Particle size (mm} - logarithmic scale
15
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Step 4 Extract percentages of gravel, sand, silt, and clay.

Gravel =0%
Sand =98.8%
Silt and clay=1.2%

Step 5:  Calculate Cu and Ce.

D[,{; 0.435

Gl =i =4
Do 01 7
(D) 0.18

Ce= 0.72

DiwDw 0.1 x0.45

16
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Volume of Voids =V, =V, +V,
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Void ratio (e) is a measure of the void volume.

V va air Ma=
— ¥ Vel .
e S v = = e e = 4
|4 Vw — water | M
5 w
V, - M,
LSS x
Porosity (n) is also a measure of the void
volume, expressed as a percentage.
_—I/'_. va air Ma=
n =—|x 100% V, 1 :
“ B == (] v :
| o Vi  water M,
V, 1 M,

Theoretical range: 0 — 100%

Y




hog al 1S colil ol S Sl G ol 9oly eellal ol oKzl

Air content (A) is a measure of the air
present in the soil.

VA va air Ma_

A=—x100% Ve
V Vw  water M,

Expressed as percentage.

® Measure of how densely the grains are packed in a
coarse grain soil in %.

0 100
- |
Loosest Densest
D = ConeC _ Va — Vi) Y dtiax)
)
Cinax — Cniin Y dmax) — ¥ d(min) Vi

Yy
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Water content (w) is a measure of the water
present in the soil.

3 M - V. air M=
w= X 100% V, 1 ]
M Vi — water M,
S w
V, M,
Expressed as percentage.
Range = 0— 100+%.
10
sl—dl a> o
Degree of saturation (S) is the percentage of the
void volume filled by water.
va air Ma=
vl |, :
V., Vul — water M,
V, + M,
Range: 0 — 1060%
= O c:>
2 N i \
9 (L/\Saturated .
__\"H/ _“A r L
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PH—aZ= O)9
w unit weight, yosly o35 ¢
a
S b Ol Sl ) o0 pminns sladisad aaly o3 0
25l s @ ollislesl o il 35 5 (So i Sl
3L KN/M3 Wilgs e asly oy59 anly ©

% _W. dry unit weight, vy <is sl 55 0
d "
v Tw =l ols s ®
_m,
}/“I - Vw L]

Yyuns
7, =9.81 kN/m’=62.4 Ib/ft” for fresh water
7, =10.1 kN/m* =64 Ib/ft’ for sea water
32l 039 3l @l pam sy 2l Sl slase sl 0
D9 o ooliil g aboge
Buoyan tunit weight = y—7,,
12

PG )2

: M
Density p=—
V

: M,
Dry Denssty p; = —
’ v

Y

Denstity of water p = for fresh water - p, =1000 kg/m® =322 fi/s’

w

y= pg where g=acceleration of gravity = 9.81 m/s” = 32 2ft/s”

as !_,.a_.rL“h 3 ..L__.{E:} ookl h_&JL';.‘J- 4ol _-;l Oyt At _}. hﬁj_‘;lu-m-l :
Aomm : - 5 3 . E . P |
5 995 285 g9 ool ly 58 b plals il asly e LT sl

By B w60 gl el 4 (S

)
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Units: /m3, g/ml, kg/m3

V.

UEgmEEE e

Bulk density (p,,,) is the density of the soil
in the current state.

air

water

i4

state.
A S8
d VT

Linits: t/m3, g/ml, kg/m?3

S_is pgase p,>

air

water

Dry density (py) is the density of the soil in dry

15
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gl pog—ase p,>

Saturated density (p..t) is the density of the soil
when the voids are filled with water.

)9 4—bgé pgase p 2

Submerged density (p) is the effective density of the soil
when it is submerged.

p' = Psat = Pw

16

JPI—ae (359

Bulk, saturated, dry and submerged unit weights
(v) are defined in a similar manner.

Here, use weight (kN) instead of mass (kg).

Y= P9
x e

=

s

\ <
N/m?3 kg/m?3 m/s?

Specific gravity of the soil grains (G,) typically
varies between 2.6 and 2.8.

17
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Olyd (pegada) 0539 ASa
G, s wla

5 G e

wla &3 (059 L) poa S
Mol aaaan ol (Gig)pa
Sl da o ¥

M

Ws

= ¥s

GS

Eevw Fs¥we Tw

d._.cL> C)bé OH3 Gll.i.>

» Iron

» Aluminum
» Lead

» Mercury

» Granite
» Marble
» Quartz

7.86
2.55-2.80
11.34
13.55

2.69
2.69
2.60

. i £
» Feldspar 2.54-2.62
18
HY s s
Specific Gravity woyas ijy
* Iron 7.86
+ Aluminum 2.55-2.80
s Lead 11.34
+ Mercury 13.55
» Granite 2.69
= Marble 2.69
+ Quartz 2.60
+ Feldspar 2.54-2.62
m
TABLE 4.2 SPECIFIC GRAVITY OF TABLE 4.3 SPECIFIC GRAVITY OF
SELECTED NON-CLAY MINERALS SELECTED CLAY MINERALS
Mineral G, Mineral G,
Quartz 265 Kaolinite 2.62-2.66
Feldspar 2.54-276 Montmorillonite 2.75-2.78
Homblende 3.00- 3.50 Mlite 2.60 - 2.86
Mica 2.76-3.20 Chlorite 2.60-2.96
Calcite 271
Hematte 520
Limonite 3.6-40
Gypsum 232
Tale 2.70- 2.80
i 19
Olivene 3.27 - 4.50
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Phase Relations
Consider a fraction of the soil where V¢ = 1

The other volumes can be air
obtained from the previous o :
definitions. Sel  water Sep,,

The masses can be
obtained from:

ﬁ N
YsPw

Mass = Density x Volume

v A L
volumes masses

20

From the previous definitions,

M, Se
- - air
M, G o B
Se  water Sep
V, e S
Ve 1+e

21
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M, Ggy+Se
By = = P
V; l+e
j air
M, G.+e e
ety Mg ke
Pt o dap Pw | e water Sep,,
T “ h
M G
S S A
5= T e . Bspu
T +ie
22
Vo g ova oy duly 3 ke JK2I
) dafybles phel ot S 0 b Uy
’ (G, +e),
w)G = . Pl
y:“—.};c’?"{ (\O—Y) b 1+ E": :i L 14w (\"-")
l= 1~ Gs w -
(Gs-}- Sg))vw Vaa [( ") +n]y h= G;}'w (\?, Y)
b =il (Y¢.Y) l+w e
I+¢ Y= |——=|Gn,  (YY.Y)
1+w0‘ 4 =0 {} -n ("Y-Y)
(1+w)G,y - Te=Gandl =n)
yettZ0h yy ) e\(1+0 G,
e o or AL N AN
+—...
p=Grll-ni+w) (AY) Tl 1) o
) S, )
Yaul ?l+(l+¢)7’w (Y'?-Y) 7] (1+')w (ro v)
23
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o~ x> (F9 Wlg)

e.S, =w.Gs
(1+w)G,

‘Y:———-———-—.__
l1+¢

A=n(-8,)

Y w

e
n=-——
l+e

24

cg’.',‘_w.‘a) o yo s‘a_b A O ‘u’—f% sJéLLﬁL? c\..\.wL?u w5ﬂa.a JL’LA

(Pt (yjg e gmatue oy (gLl 4z
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Let the mass of the dry soil be x kg.

S— vy
W=003=2—"
}

~.x=4854 kg

Atw = 12%, M, = (4.854)(0.12) = 0.582 kg

At w= 3%, M, = (4.854)(0.03) = 0.146 kg

. amount of water to add =0.582-0.146 kg
=436 g=436 ml
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40
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11=352
34

Moisture content, w (%)

N=25
30 L

10 20 30 40
N

m Usually acceptable range of N varies between 15-35
= In practice we need 4 test for LL determination

gk wiS flow line ol das o 551 b oy 7

\Ri



hog al 1S colil ol S Sl G ol 9oly eellal ol oKzl

Plastic Limit (PL, wp) LGS S

S5 f9pd erlee ¥ sl 4 S aled O T 0 a5 ushy e &
"“ﬂs"b%?

Ll [

S aaa il Sughy wepu ol Lo S sk v su U

$L=(-”l\n;—m')x\-.-f!£"—Mw—P—'fx\--

o .
-—{\\ Vi= S onm
m, = Skp»~
Gas Sl Li(a)
wrer b HE
N e Vf=~‘1-"r-'!‘"
My = Sepp -

St yeots el
0Lt K5 jhaa () =

Yo



shogs el 555 wsliwl ol S SlKe Gy ool aly ol ol5T oKl

Plasticity Index ( PI, I, )cspnd il

Liauiditv index T. ki _wils

===y v =l OO R

PI=LL—-PL~=

or Ip=w,—w,

L =(w-w, /1,

el (PL) s,m03 9> 5 (LL) pols 9o oy 3| (P1) (5,005 wilits

Ll SLs gl o Cuslsy ol W o 50 a5 0505 (3l

aMJQLﬁtﬁnSJ_}:\L;'i‘JJJab‘)m‘SJ‘}:\Lg‘!‘Pua&LI |
s e la 38

1V
csj cslasSl el
s 4 LT ool cpole las (6ly 5 St SS90 40 232 0l
D50 A sk do s s s o>
A PI(% Pl
Activity =4 = - ( _ ) =
clay fraction(%) % (0.002mm
60
50
/\'\A=l.40
~ 49 J
é Active soil / Normal soil
g 30
:g ™S A4=075
= 20
Inactive soil
10
¢ 10 20 30 40 50 60
Percent finer than 2 micron
Figure 3.18(a) Classification of soil according to activity 11
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What is permeability?
A measure of how easily a fluid {e.g., water) can /.
pass through a porcus medium (e.g., soils)
S e
‘\ \‘%—’ water
N\ 7 N
b el
14
Loose soil
- easy to flow - difficult to flo;v '.‘
- high permeability - low permeability ,g['
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. Elevation head
Total head = Pressure head + Elevation head mmp /1=—+Z
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Hydraulic gradient {i) between A and B is the to
head loss per vaii iength.

N e water
/ IAB
tength AB, along |resees sn=r,-r,
the Strea_m line The hydraulic gradient is:
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Quantity of Flow, Q
Flow Rate, g = Q/t
Flux, v = o/A

Cu.m
Cu.m/min

SoSesd iy cibe @s aigSa

i

Cu.m/min/sq.m = m/min

Sdlsoue b £ Hydraulic Gradient, |

(no units)
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k = coefficient of permeability
i = hydraulic gradient (i < 5, laminar flow)
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Flowin:
vdvdz, vdxdz, v.dxdy &, +%¢,)dz¢,
Flow out: e
ov ; ov, ov. ;
(v, +—=dx)dvdz, (v, +—=dy)dadz, (v. +—=dz)dxdy 2
T ox * ox T ox | =
1, dz dy | ———3 ¢ — (v, + = d) dz dy
by Flow in = Flow out: . :
ov, y ov ov,
[(v, + —Sdn)dydz + (v, + —=dv)dxdz + (v, + —=dz)dxdy]
ax ox ox
-, dvdz +-v dadz +v.dxdy] =0
(b)
we gel the euqation of continuity:
(’}v\ @1’,. ov
T dxdydz +——dydxdz +—=dzdxdy =0 By Darcy's Law:
e ox Ox 5 n y
on
v, v, oy vo=ko=— v, =k, =, v.=k =
e | TG TG TR
éx oy @z Putinto the continuity relation we get:
-2 2 2
k‘_ﬂaf k, Ll S s
ox? T oyt S oz
% dw > )o W hen the soil 1s 1sotropic, we have
: ko o=k, =k =k
then we get
Car 9 % o R 1)
ox* oy* oz°
Thisis the Laplace cquation. 4
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h;=13.0m
h,= 2.5m
ky= 10%m/s

ky=4 x10%m/s

k, =\4x10°)x(10°) = 2x10° m/sec (@)

A B A (60)
14
AQ = (2x107%)x(0.75) = 15x10°m®/s/m
thus
g = 6><1.5m3/s/m = 9><10*6m3/s/m

13

A flow net for flow around a single row of sheel piles in a permeable soil layer is
shown in Figure 7.9. Given that k, = k. ~ k = 5 x 10" ° em/scc, determine

a. How high (above the ground surface) the water will rise if piezometers
are placed at points a, b, ¢, and d

b. The rate of seepage through flow channel 11 per unit length (perpendicu-
lar to the section shown)

¢ The total rate of scepage through the permeable layer per unit length

14
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s A strip load is transmitted by a Strip Load, q
structure of finite width but [+~ B —» (kN/m?)
infinite length. ;
s An example of a strip load is : ‘.‘
the foundation for a long, z iAGz
cantilever retaining wall. _L P
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horizontal and shear stresses
due to a strip load q are:
Ao, =%[d-'+si’naoes(a +2p))| |ao, =%[aes’lndcos(a +2ﬁ)]|
At =--2-[sin¢.sin(a+2ﬁ)]
10

AY



hosd el 1S solewl ol S Sl G ol 9ly allol o3 oKl

Cial gas b (gl 4o (Alaadie) sl o yala C_lam Sa S50 g yapild (s

J___I:,Jauta:ﬂd*uhai_qifhﬁd:l:\dhel‘)/
il oo Blashis (glo pala 3 3850

b | bt

Ao =gl g T
T

T TRV RTINS W) T30 T PP, A S P

el S e o Kyl 0k 5 5 ) L Jlasl ) S0 i dp (36 S
R JORSP A1) 4.'.1._!131&!_,;0;.4ch&...‘5“

A
Yigr dr da) 2
¥= ™ ' +2') EI,

11
B e ase LY 50 Ay et 58
P\ J-‘;.)g_r'J-"“J.\.J B PR g-AY
m NIn easing Strip Load
e A linearly increasing strip load Strip Load, q
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Equating the two expressions for average vertical
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consolidation | change in void ratio
settlement | SAH Al

H l+e

initial thickness of initial void ratio
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