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fer CLML) =15% sand ———- Py

> finer=ML o MH ~GM —= <15% sand ———- S

\ " T 215% sand ——- §i

>12% ramQ fines=CL or CH——— =G C <15% sand — 3n (|

“‘-_F-—hglsas sand — - C|

fines=CL-ML GC-GM——+<15% sand ———»-5i

T >15% sand ——= §j

<5% fines Cuz6 and 1<Ce<a ~SW - <15% gravel—- W,

"-_-... __‘-_‘-‘“-LZI“ graval — = W,

* Cu<6 and/or 1>Ce>3 »SP » <15% gravel —m= Pg

_—_-‘-_“"‘5215% gravel ——= Po

. . P P T -I T

/ = fines=MiL or MH—————= DWW "D WM = <15% gravel ——e W

Cu=6 and 15Ce<3 >15% gravel ——= W,

N fines=CL, CH,——-SW-SC-T:GS% gravel ——— W,

SAND (or CL-ML} 215% gravel ——= W,
% sand > 5.17% fines

% gravel fines=ML or MH————» SP«SMT:: <15% gravel —— Po

Cu<6 andfor 1>c=>3< >16% gravel—»- Po

fines=CL, CH, =SP-SC <16% gravel —» Po

{or CL-ML} T 215% gravel——— Po

\ tines=ML or MH—-SM—__—::(M% gravel— = $il

215% gravel —— Sil

>12% fines »fines=CL or CH =SC = <15% gravel ——- Cl

T 16% gravel—— G

T fines=CL ML

SC-S5M S 15% gavel——Sil

=15% grevel— = Sil

&l awlo g o s S (51530935 pU g Cuods (ot J10 903 F—Y US4
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GROUP
SYMBOL GROUP NAME
¥ <30% plus No. 2 <15% phus No. 200 ———— —————= Lean clay

PI>7 and plots——=CL<___
on or above <\\
A lse

-

15-29% plus No. 200———» % sand >% gravel —» Lean clay with sand
T % sand <% gravel—= Lean clay with gravel
% sand 2% gravel ~———a <15% gravel — = Sandy lean clay
T 215% gravel———= Sandy lean clay with gravel
— < 15% sand Gravelly lean clay
T 316% sand ————== Gravelly lean clay with sand

TR 530% plus No. 2uu<:

_‘,<:n'l nluxuo.:lﬂll\::

% sand <% gravel

<15% pluz No. 200 ——— ———— ¢ Silty clay
15-29% plus No, 200~ » % sand =% gravel - Silty clay with sand

,f"f 4<Pi<7 and ——»CL-ML &% sand <% gravel == Silty clay with gravel
Inorganic % sand % gravel— — < 15% gravel —= Sandy silty clay
=30% plus No, 20!]&L T 15% gravel—— = Sandy silty clay with gravel
/ \ % sand <% gravel —————#= <15% sand————=Gravelly silty clay
/ \.\ e 15% sand — = Gravelly silty clay with sand
<30% plus No. 200~ <15% plus No. 200 —————Silt
LL<50\ /_',_.:’ - 15_2“”””‘0.200_\:‘_:*“,“ =% gravel—=Silt with sand
% sand <% gravel - Silt with gravel
'\_‘ _ypr % 1and 2% gravel m=————= <15% gravel ———= Sandy silt
>30% plus No. 200 T 215% gravel -———#= Sandy silt with gravel
A\ % sand <% gravel =————# < 15% sand —— -3 Gravelly silt
\ T 5 5% sand ———= Gravelly silt with sand
1 LL—ovendried
Organic (— <.'o_:~'s) QL —————=See figure 1b
LL =not dried
< 30% plus No. 200 ——#=<15% plus No, 200 ——————————=Fat clay
- 15-29% plus No. 200=——= % sand >% gravel—=Fat clay with sand
lelﬂﬁdl———ﬁ-cur‘_\/_‘\h &% sand <% gravel - Fat clay with gravel
above “A”<line g Y 1and 2% gravel —————» <15% gravel—— Sandy far1 clay
. 230% plus No. 200< T > 15% gravel———=Sandy fat clay with gravel
% sand <% gravel =———— <15% sand ———= Gravelly fa clay
Inorganic T 15% sand = Gravelly fat clay with sand
/‘ = 30% plus No, 200 < < 15% plus No. 200 —————— —— = Elastic silt
/ — TR 15.29% plus No, 200 ——— % sand 2% gravel —#=Elastic silt with sand
/ P1 plots betow—— MM < % sand <% gravel = Elagtic silt with gravel
A" ~line ~a /* sand =% gravel —— = 15% gravel——= Sandy elastic silt
230% plus No. 200~ "™ >15% gravel ——— % Sandy elastic silt with gravel
e sand <% gravel = < 15% sand Gravelly elastic st
T = 15% sand -= Gravelly elastic silt with sand
LL—ovendried
Organic ( < n.rs) —=0QH —— = Seetigure b
LL —naot dried

ST 2 Y g oy S S (5132 09,5 pU g oMl s 19909 P JSS

GROUP SYMBOL

<.30% plus No,

P12>4 and plots on

or above “A’" - line =30% plus No

oL <30% plus No.
P1<4 or plots :

below “A*'~ line >30% plus No

< 30% plus No,
Plots on or i

above “A' - line =>30% plus No.

OH <30% plus No.

Plots below
“A"=line

\

>30% plus No

GROUP NAME

200 ——————»<15% plus No. 200 - Organic clay
15-29% plus No. 200~==—————% % sand >% gravel ——® Organic clay with sand
% sand <% gravel —® Organic clay with gravel
% sand >% gravel —-;—:;_—_‘—‘:(15% gravel —————= Sandy organic clay
. 200 < >15% gravel ——————=Sandy organic clay with gravel
% sand <% gravel ~=——————% <15% sand ———— Gravelly organic clay

B * Gravelly organic clay with sand

T >15% sand

200 —— <{15% plus No. 200 Organic silt
T 15-29% plus No. 200 ————" % sand 2% gravel——® Organic silt with sand

TT®9% sand <% gravel—— Organic silt with gravel

% sand >% gravel =< 15% gravel —= Sandy organic silt

T >15% gravel —— = Sandy organic silt with gravel
% sand <% grwel'—?_____:<15% sand ———————Gravelly organic silt
>15% sand ~—#= Gravelly organic silt with sand
200 ——— <{15% plus No. 200

T 15.29% plus No. 200?
% sand >% gr:vsl—-?:
% sand <% gravel T:

<215% plus No. 200

200?
15-29% plus No. 200-\—:‘

% sand >% gravel
200 </’ —
T % sand <<% gravel -:_Hi:-

# Organic clay

% sand >% gravel-———— Organic clay with sand

% sand <% gravel— Organic clay with gravel

<15% gravel ————— Sandy organic clay

215% gravel —————® Sandy organic clay with gravel
<16% sand——————# Gravelly organic clay

215% sand——————= Gravelly organic clay with sand

* Organic silt
% sand >% gravel———— Organic silt with sand
% sand <% gravel—— Organic silt with gravel
<15% gravel ———— Sandy organic silt
215% gravel ———— Sandy organic silt with gravel
<15% sand ——————— Gravelly organic silt
2>15% sand ————— = Gravelly organic silt with sand
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Pl=LL-PL=73-41=32%

A:0.73(LL - 20) = 0.73(73-20) =38.7 - P1 < 38.7 > M
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PP #200 = 60% —> 5% < PP #200 <12% — G590 (5,138 6l

Pl =55-35=20%

A:0.73(55-20) = 25.5

Pl <2555—>M Cel s S

1<C. <3

{ Sest, Sl 00l (o &ild Ly S —SW-SM
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tJbe

3L Dyg =0.2mm 4 Dag =1.2mm 4 Dgg =3mm 51.0,35 o Voo S5l glas,o Vg f Sl SB swyo Ve
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70-3

x100=69% > 50% — S Sl gl amle S
100-3
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Co=— D - 12 =24-51<C, <3
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Gravel =100-70-3 = 27% >15% — well —graded sand with gravel
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-y 94 63 21 10 7 5 3 - NP
fy-v 98 86 50 28 18 14 10 - NP
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-y 100 100 100 99 95 90 86 55 28
Fo-v 100 100 100 94 82 66 45 36 22
Sagio 1y 09,5 ob g caodle aled (gui adb v (gui A piew b |y 55 sl S
e ol ) o5 Dass Doy abos G pras il C, C.
fr-v 30 40 30 33 12 - -
Y-y 52 28 20 41 19 - -
FA-Y 5 25 70 52 24 - -
fa-v 0 18 82 30 11 - -
Be-Y 0 26 74 35 14 - -
OV-Y 0 36 64 28 10 - -
oY-Y 12 62 26 38 20 - -
OY-y 9 50 41 42 21 - -
OF-v 12 10 78 69 31 - -
0o-Y 29 67 4 - - 34 2.6
OF-Y 1 42 57 54 28 - -
BY-Y 4 44 52 29 11 - -
OA-Y 12 40 48 32 13 - -
Oa-Y 28 38 34 29 14 - -
Fo-y 29 60 11 32 16 4.8 2.9
£1-Y 0 98 2 - - 7.2 2.2
£Y-v 31 65 4 - - 5.4 3.6
£Y-Y 11 24 65 44 23 - -
#f-v 10 83 8 39 8 3.9 2.1
2O-Y 0 24 76 55 26 - -
£E-Y 0 10 90 61 34 - -
&\»
99 Olalpg VYA ide Ola  omlb j91ld de 5 oS5 SlKa 1 gl sl (SpiSighy uiigo Jgo! )
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3. http://en.wikipedia.org/wiki/Loam
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1.6 0.0306 | 0.0599 | 0.0871 | 0.1114 | 0.1324 | 0.1503 | 0.1652 | 0.1774 | 0.1874 | 0.1955
1.8 0.0309 | 0.0606 | 0.0880 | 0.1126 | 0.1340 | 0.1521 | 0.1672 | 0.1797 | 0.1899 | 0.1981
2.0 0.0311 | 0.0610 | 0.0887 | 0.1134 | 0.1350 | 0.1533 | 0.1686 | 0.1812 | 0.1915 | 0.1999
2.5 0.0314 | 0.0616 | 0.0895 | 0.1145 | 0.1363 | 0.1548 | 0.1704 | 0.1832 | 0.1938 | 0.2024
3.0 0.0315 | 0.0618 | 0.0898 | 0.1150 | 0.1368 | 0.1555 | 0.1711 | 0.1841 | 0.1947 | 0.2034
4.0 0.0316 | 0.0619 | 0.0901 | 0.1153 | 0.1372 | 0.1560 | 0.1717 | 0.1847 | 0.1954 | 0.2042
5.0 0.0316 | 0.0620 | 0.0901 | 0.1154 | 0.1374 | 0.1561 | 0.1719 | 0.1849 | 0.1956 | 0.2044
6.0 0.0316 | 0.0620 | 0.0902 | 0.1154 | 0.1374 | 0.1562 | 0.1719 | 0.1850 | 0.1957 | 0.2045
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0.1 0.0293 | 0.0301 | 0.0306 | 0.0309 | 0.0311 | 0.0314 | 0.0315 | 0.0316 | 0.0316 | 0.0316
0.2 0.0573 | 0.0589 | 0.0599 | 0.0606 | 0.0610 | 0.0616 | 0.0618 | 0.0619 | 0.0620 | 0.0620
0.3 0.0832 | 0.0856 | 0.0871 | 0.0880 | 0.0887 | 0.0895 | 0.0898 | 0.0901 | 0.0901 | 0.0902
0.4 0.1063 | 0.1094 | 0.1114 | 0.1126 | 0.1136 | 0.1145 | 0.1150 | 0.1153 | 0.1154 | 0.1154
0.5 0.1263 | 0.1300 | 0.1324 | 0.1340 | 0.1350 | 0.1363 | 0.1368 | 0.1372 | 0.1374 | 0.1374
0.6 0.1431 | 0.1475 | 0.1503 | 0.1521 | 0.1533 | 0.1548 | 0.1555 | 0.1560 | 0.1561 | 0.1562
0.7 0.1570 | 0.1620 | 0.1652 | 0.1672 | 0.1686 | 0.1704 | 0.1711 | 0.1717 | 0.1719 | 0.1719
0.8 0.1684 | 0.1739 | 0.1774 | 0.1797 | 0.1812 | 0.1832 | 0.1841 | 0.1847 | 0.1849 | 0.1850
0.9 0.1777 | 0.1836 | 0.1874 | 0.1899 | 0.1915 | 0.1938 | 0.1947 | 0.1954 | 0.1956 | 0.1957
1.0 0.1851 | 0.1914 | 0.1955 | 0.1981 | 0.1999 | 0.2024 | 0.2034 | 0.2042 | 0.2044 | 0.2045
1.2 0.1958 | 0.2028 | 0.2073 | 0.2103 | 0.2124 | 0.2151 | 0.2163 | 0.2172 | 0.2175 | 0.2176
1.4 0.2028 | 0.2102 | 0.2151 | 0.2184 | 0.2206 | 0.2236 | 0.2250 | 0.2260 | 0.2263 | 0.2264
1.6 0.2073 | 0.2151 | 0.2203 | 0.2237 | 0.2261 | 0.2294 | 0.2309 | 0.2320 | 0.2323 | 0.2325
1.8 0.2103 | 0.2183 | 0.2237 | 0.2274 | 0.2299 | 0.2333 | 0.2350 | 0.2362 | 0.2366 | 0.2367
2.0 0.2124 | 0.2206 | 0.2261 | 0.2299 | 0.2325 | 0.2361 | 0.2378 | 0.2391 | 0.2395 | 0.2397
25 0.2151 | 0.2236 | 0.2294 | 0.2333 | 0.2361 | 0.2401 | 0.2420 | 0.2434 | 0.2439 | 0.2441
3.0 0.2163 | 0.2250 | 0.2309 | 0.2350 | 0.2378 | 0.2420 | 0.2439 | 0.2455 | 0.2461 | 0.2463
4.0 0.2172 | 0.2260 | 0.2320 | 0.2362 | 0.2391 | 0.2434 | 0.2455 | 0.2472 | 0.2479 | 0.2481
5.0 0.2175 | 0.2263 | 0.2324 | 0.2366 | 0.2395 | 0.2439 | 0.2460 | 0.2479 | 0.2486 | 0.2489
6.0 0.2176 | 0.2264 | 0.2325 | 0.2367 | 0.2397 | 0.2441 | 0.2463 | 0.2482 | 0.2489 | 0.2492
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an = HoCe
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127.4
=0.1964
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P, =(18—10)x%=40kPa
‘H P, + AP .
a2 Ce ° Log S+ :O35><10><1000L0g|:40+48}:570.7mm
l+e, P, 1+1.1 40
(W)

833 m
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1+ P,

o 01

0.35x%3.33x1000 Lo 13.33+48
1+1.1 13.33

0.35x3.33x1000  ~ [40+48| o0,
1411

0.35%x3.33x1000 Lo 66.64 + 48
1+1.1 66.64

10
Poa) = (18-10) = 13.33kPa - S, = } — 367.877mm

P,y =5x(18-10) = 40kPa — S ) =

Pycy =8.33x (18 —10) = 66.64kPa — S () = } =130.88

=S, =367.877 +190.21 +130.88 = 688.98mm
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C, =0.38,C, = 0.0475,P, =140kPa,C, =0.022 . JLs \Y¥ 3| Ly JS

Ap = 60kN/m?

RN R RN TR Ry

Yary = 16kN/m’

Im = Y =18KkN/m’

4m o4y Ve =18.6kN/m’,e, =0.78,

.
oK g

P, = 2x16+1x(18—10)+%(18.6—10) =57.2kPa

P
P, <P, > wlmb~miyagﬁdu—>OCR=P—°=%=2.447

[

P, +Ap=57.2+60=117.2kPa < P, =140kPa

C,-H P, +AP | 0. .
5, = CoHoy o Po +AP | 0.0475 x 4000 Log[m 2} —33.953mm
I+e, P 1+0.78 57.2

[}

AH _ Ae 33253 Ae
H, 1+e, ~ 4000 1+0.78

Ae=e,—e, >e, =¢, —Ae=0.78-0.0148 = 0.7652

S, = CoHey oo | wmg{ﬁ} - 23.785
l+e, t, 1+0.7652 4

=0.0148

AH =S =23.785+33.253 = 57mm
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