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A B dTechnical terms

AUV RTUV—RR(TyE—~JLIRR) :consistency limits (Atterberg limits);
FEPERS liquid limit; B[R 5 :plastic limit; IRHEFR R : shrinkage limit;

%1580 plasticity index; Bt : plasticity chart;

RIS liquidity index; AV AT —HE#: consistency index; (E1EE:activity;
48 : dispersion; #%E:flocculation;

A% F E :relative density; L :intermediate soils
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B EMNa bentonite®¥11%E

B E Dkaolinite D )14 (montmorillonite)

Specific gravity (Gs) 2.61 Specific gravity (Gs) 2.60
Liquid limit (w,) (%) 81.0 Liquid limit (w;) (%) 398
Plastic limit (wp) (%) 327 Plastic limit (wp) (5) 68

Plasticity Index (1) 48 Plasticity Index (/) 325

permeability at e=1.6 1.6x10°m/sec  permeability at e=6.5 2.4x10-"'m/sec
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Standard Practice for Classification of Soils for Engineering Purposes
(Unified Soil Classification System) ASTM

Flow Chart for Classifying Fine-Grained Soil (50 % or More P. No. 200 Sieve)
< 30% plus No. 2D0<=< 15% plus No. 200 Lean day m
< 15%z<+No. zwcm%g%und:% gravel > Lean day with sand
muphu—)cl % sand < % gravel > Lean day with gravel
on-or above

%mdz%mq<15%mnl — Sandy lean clay

2 15% gravel —» Sandy lean clay with gravel
%md<%w“q<15%s-d ——» Gravelly lean clay

2 15% sand ——» Gravelly lean clay with sand

“Aline 2 30% plus No. 200,

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

Silty day

15%<+No. ZWGJ%Q:%MG;% gravel-» Sity day with sand
Inorganic -4=Pl=7 d — CL-ML % sand < % gravel > Sity day with gravel
piots on or above %md;%n“q:<15%pnl—-5-dy-lydw

“Aine 2 30% plus No. 2DD<: 2 15% gravel ——» Sandy silty clay with gravel
% sand < % gravel q« 15% sand — Gravelly sity cla:

y
2 15% sand ———» Gravelly sity clay with sand

LL <50 < 30% plus No. 200} < 15% plus No. 200 ————— > Siit
15%z<+No. zww%g%mu:% gravel» Siit with sand
pbu—vl‘. % sand < % gravel > Sit with gravel
below “A™line &unu;%ch 15% gravel —— Sandy silt
230% umm.mo( 2 15% gravel ——» Sandy silt with gravel

!ﬁmd(%mﬁ‘ 15% sand —— Gravelly sit
> 15% sand — Gravelly sit with sand
< 0.75—» OL (See Figure 2)

< e e I
<+#No. sand > > ay with sai
P plots on or —»CH ?%mdt%m-»Fld-ywillwwi
above "A”dine %mu:%wﬂ?ﬂli%wml ——> Sandy fat clay
;muuuo.zno<: 2 15% gravel ——» Sandy fat clay with gravel
% sand < % gravel (:4 15% sand — Gravelly fat clay
Inorganic > 15% sand ——— Gravelly fat clay with sand

< 30% plus No. Z)D<:< 15% plus No. 200 Elastic sit
15%z+No. 2w<33'l.-;: % sand 2 % gravel » Elastic sit with sand
LL>50 P1 plots below — MH % sand < % gravel » Elastic sit with gravel
“Adine % sand > % gravel <: < 15% gravel ——» Sandy elastic sit
> 30% plus No. mu<: 2.15% gravel —— Sandy elastic sit with gravel
% sand < % gravel q< 15% sand — Gravelly elastic silt
2.15% sand —— Gravelly elastic silt with sand

Organic LL-ovendded < 0.75—» OH (See Figure 2)
LL~ not dried 12




Standard Practice for Classification of Soils for Engineering Purposes

(Unified Soil Classification System) ASTM Standard Practice for Classification of Soils for Engineering Purposes .
Flow Chart for Classifying Organic Fine-Grained Soil (50 % or More P No. 200 Sieve) (Unified Soil Classification System) ASTM | 325 O Bentonite
75um - Plasticity Chart - ; 393 ‘
. it 60 —~
< m\ . .
<30% plus No. 200 ¢ 159%?,?.?&'7%& 30%‘:*”,“3%“.»0@.;.:3“".”” For classification of .fine—gr‘umed sm_ls v
Pi24 and plots on % sand < % gravel» Organic clay with gravel and Tine-grained fracTion of coarse-grained 4
or above "A™dine % sand > % g’wﬂ—?<15%gmvd — Sandy organic clay — s0ils. 7 /!
2.30% plus No. 200 < 2 15% gravel —— Sandy organic clay with gravel H sof —— . 7
% sand < % gravel ~=—— < 15% sand ——» Gravelly organic clay a Equation of A" - line & /
2.15% sand ——— Gravelly organic clay with sand < Horizontal at PI=4 to LL=25.5, oo \?\ . \8’
< 30% plus No. 200 < < 15% pius No. 200 Organic silt ‘a-' a0l then PI=0.73 (LL-20) \‘9/ Q “$~y
15%z plus No. 200 < 30%<> % sand > % gravel» Organic silt with sand H TN e N
Pi<4 or plots ‘:% sand < % graveH» Organic silt with gravel Z 5""?T'°r O?f LUL _h'gi PI=7 \e"‘>’ f \e\c /
below "A™line % sand 2 % gravel ~———>< 15% gravel —» Sandy organic il ertical o =lo ToPl= g O
> 30% plus No. 200< > 15% gravel ——3 Sandy organic silt with gravel > then PI=0.9(LL-8) be“/
%wd<%g’wd?<15%md—b0favdlyomaicsil ': 30K \‘ -
@ 2 15% sand — Gravelly organic sit with sand o *\i\ "/ Illite
-— L
< 30% plus No. 200 <3 < 15% plus No. 200 ——————————» Organic clay = < & 2
15%z plus No. 200 < 30%< % sand > % graveh Organic clay with sand (2] P4 / O N
Plotsonor % sand < % gravel» Organic clay with gravel < 20p Y I MH o H
above “A™line % sand 2% gravel ~—— < 15% gravel —» Sandy organic clay & 4 C H or O
2.30% plus No. 200 <: > 15% gravel ——» Sandy organic clay with gravel 2 leNs 1
% sand < % gravel ~——>< 15% sand ——» Gravelly organic clay / i
> 15% sand — Gravelly organic clay with sand 10k
<30% plus No. 200 <3 < 15% plus No. 200 > Organic silt 7“/ (T /Mfc'* oL
15%5;11:3No.2£)0<30%g% sand > % gravel» Organic silt with sand 4 |-~
ez — \rave
sand > % gravel < gravel —» ly organic sil
2.30% plus No. 200 <7 > 15% gravel —» Sandy organic silt with grvel 0 QO/ﬂ? 20 30 a0 50 60 70 80 90 100 1o
%smd‘%wd?<15%smd—bGraudlyulguicsil LIQUID LIMIT (LL)
2 15% sand — Gravelly organic sit with sand I:FFﬂ:t int diat il
intermeadi s
PT (primarily organic matter) peat—a soil composed of vegetable tissue in various stages of decomposition usually with ;Fﬂﬁi ; &¥'(5 :t e I:':le H?]ﬁ‘isﬁoﬁ ) @PB 14
an organic odor, a dark-brown to black color, a spongy consistency, and a texture ranging from fibrous to amorphous. 13 E' 0) Fﬁﬁ N

(non-plastic)

Fo 1 8L maows mmons IEMEDE L. BB S K
R FAk hAUF4Ak

(Na montmorillonite) ps=2.61g/cm3

ps=2.6g/cm3
7k60g 7k30g
Btk
.- | og) v,- ao
V,=M_lp.=11.5cm? V,=M_/p.=15.3cm?
w=200%. e=G,w/S>5.2 w=75%. €>1.96
k609 7k30g
AR R
hhSRNEZD
M= w,= (200 ] . B
V.=M_/p,=5.8cm? V.=M_Jp =7 Tom? TOEBEERTH-HODERIE 7 16

w=400%. e>10.4 w=150%. €>3.92 15
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