JaJ

www.AMS.ir
ol (il lous

(01908 (g (b )U5) S SWlso (w39 0932

-

\

Website: www.AMS.ir

Emaill: a_matin_s@yahoo.com
Email2: Setayesh@outlook.com
Edition: 02, 01/1391

Copyright: Abdul Matin Setayesh
Filename: Soilmech_Ch3

IS o 30 W go b Sig piSI1 S b g (s ol @ gD 31 1) 995 OISLAG! g Ofolgiiuy cOf a0
(Pgd S1229) A (28559 1051 09 (2 BT



ua.io| -y |

f@l&bjjf)jbo$;44MLM&‘PbMdLDJIDQQ;W)A)‘W‘u)LL\JIDLS..\..JMW
.J.S”T‘Sa dg2g dy Al Hob 4 S Glasin Hlo ¢lp S e ol S gow aib gl (oiomnias O 5 s
als s S5l gl ool oles by o sl @Bl (g5 cwdige dolie gl a5 S gun adb le i L2
S plem j0 ge8 e a4y (S ol g2y aliSe soi dab slb s 4> ST .05 18 50 plet g o
£9 90 p S o dab s ASen o p) 5 plad gl S o oy 55Klex IS j5b 4 ba Q] 5 plasne

Caw!

WSG cél i b )
SO S Dygo 4y (£,8 09,5 pbamy g Lol 05,5 ol lail g a0 S SIS ojlail sgas SMe gaw aab pl o

el gg5 ol 3 USDA (guss dids 0,08 g 510 dle )y o (6Y ) Jin 005 oo

200kl > 9 b SB e b .Y
Ju)odw)@ls)lm.mb.6@Juéwaloﬁ&%lsoig‘w\oauwjuupdwwq,fl
Ll SB S ol s Gl o o)l S (S8 elen p sl odes jlaws ;30 0d o el allsy; sl
lpls i)l SB s oy 4 g SB B sle o il o5 Sbxl el axg o] g aed ol
S Glodige om0tz g b i 90 3l oolaiwl pols > o aniid SIS cwaige lao I8 el ol
3ai,le piagw 90 (pl A o jekaie gun At o 1) S5l sgas g (o Al peees 50 2 a5 Zewl Jgero
SENCIPCINVORIPE SR INREVONI IS RO VS BEX CHPY N ZJPCOMUNERE SORPREAPY N APC SNUNIPIPUE Y BERCTREN SPCIOw

3,5 oo 8 eolaiul 090 ST 955 Gl Jawsd el e sa

(USDA) 153 56T 53,55 (o jlw o dibo | v-v |

40 39250 39250 D3 o3ll LIU o S il .oybsaoalowQTu’zJaw]me‘@JL} S8l ¢ gogas Hlai akags
b sla o il o oil oo cialitie sl o3l b s 09,5 5l (S 5l slo S OV el o s ls 5 T
.o)¢é9)|o C;Y o) s)‘é awls w)dméyusa;duwg_:)}odaé)& 05; Pl""\""ﬁu;l'a‘ 05; lbl) L.L\.)‘ S

o (pl ol 00l ools Lid il gad susie L) (65,5LiS o lol awgs 45T S cdb gow adds VY S o

2,0 JLEUSDA w13 olail sga aily 5 gow b

oo [ OLY o b ails b ranle @
JrOSIRYERE ) YA SRCA SN S P
;».A.J-»-A‘/“YJ)SS};u‘).))JaSw) °

! S0il Classification



Y SB s dib : pgw Juad

b ds s

(USDA) siie &1 5 35Las 0 181 g diuds b S s swiv 4 \— V¥ Ui

Y o, ¥ ) anke jlaie A S gaw alls s ST 00 lis Jlie S @l L les o |y 398 Jloges 5l oolazu]
s o ead ools lias bghas o, b lss oo 1) 8L soi aibs s lis as o Yo Iy w03l b lyd g oo o Fe

3,5 2 )8 ey ped Al o Sl o ygl Caws 4 )Y

Yo g odow dopo Feocaile doys £4) Y--F--F- L...).a.. S Cod 4 ) g Cdiws cale 5l S sl S5 o4l
S8 5 Saddek g odg sl awle o Sl g (egese 5 3 lge LIS (gumb jsb 4 pgl () o ye
Slga gt 4 1) el (65,0 5 (6 MEL (alS CtlS gl S s T ol pyl 3o Cias &) e (6

B oy S 3 o coly g ol e ojlal Ol a aS I o wled oo bai> |, S5 0 sdiae

s (D)

e do,d a5 Wbl (5 9k S gam ails STl uls ols S Ve 00 SIS 6 0ue Cand 0l V=T S loges
Jlo ol jer 4y ZMal g, 090 dlsm> oY USDA g, 4 (goiy atnb ;o Sbdol il e V3l 2550 S ol)d

Ll 0als o0ls o9

tJbe

e gy 4kl (55,01 (55,5La8 6,11 USDA (suisy aels wiecens 5 ooliial L 1, 55 sl S

USDA @b Ol4d wo o

S o aske <Y o
A 18 51 22 9
B 10 20 4 29
C 21 12 35 32
D 0 18 34 58
E 12 22 26 40




JUNS st cottas s 516 itsa 0532 y
(o Jo>

S b Cond B ) oad 2l )3 ws po asle -V 8

o ot dwbo o 4o o ot Y wo 40 o ol vy o 40
awle % Y % %
S <—°> x 100 (6—0) x 100 (“’—()) X 100
100 — 2% 100 — 2% 100 — 2%

A [Ej x100 = 62.2 [2) x100 = 26.83 [gj x100 =10.96
82 82 82

B [QJ x100=22.2 (ﬂ) x100 = 45.6 [g) x100=32.2
90 9 90

C [ 12 ]x100:15.2 ( 35 jx100:44 ( 32 ]x100:40.5
100-2 100 100

D ( j x100=18 ( ] x100 =24 ( J %100 = 58

E (ij x100 =25 ( 26 j x100 = 29.5 ( 40 leOO =455
100-12 100-12 100-12

g oo (g dib 13 Do 4 le S A-T S oged SaS a4 coud 2l gl wsyo aloe L =Y 68

S dib el
S P8 5 )l anle ool A
S gl el B
s gl Y L, C
o) D
M oS E

Sl ool ddlol S CuS 5 0 b jeeds cde o ol Cis
SAASHTO gt T (g 4indo s | Y-y

sl o )0 a8 shz g S5 1B A wuuos 0,90 byl adsl e ol 63y b gD VAT Lo 5o i o]
S8 LB NAFD Lo 4o 4k apams 5,5 T sl oads o ik ASTM D3282 (lgie v

S s (2l Gub ol 0o 00ls (lis 0,5 o 1,8 ooliiwl 8,90 LBl I 0 a5 guil gon adds V=Y Jgax jo
o3 S0 aS s gl dils Wlas A-3 5 A-2 A-1 655 o S Wgd o pendd AT B A-L Lol slo 09,5 4
Gl 20,0 YO 51 s Vov 005 S5l ol joue o y0 a5 oo Sl 0o 0 YO 51 S Vee 0,05 SISl ]
fémwwdmbsawjﬁdy CJL»A.A V.LC‘LQ03)§ Q"‘ m,fsa)l)sA-75A-6 A-5 A-4 LSLQ 05;)Q

D)1 ,18 5 sl ybee sbie

413 031451 (<)
isle < ‘;b(#lo) ).uo...l...a Y S S99 03 S (G..s‘\“) J...o....L..n Yo S )‘ as @Lﬁ asls Q’“ o
aiile o B (#200) yiegleo +1-Y0 Sl (g5, g 0dds s, (H10) jakeo ¥ U5l aS Slo ails iale @

S oo y9ee (H200) yiandeo </-VO S las” S, 9 Y @



f SE s bt pgw Juad

S 0 Cuwols (@)
o) o el Vo5l S sS b g sglane b )] (sla wilo ) (6 e ilis a5 598 o Dbl ols SB a4 ls oY Caio

el 555 L o VY glas b )T (g e 4l a5 555 o D] Lle S 4y

gl oo BA> digel 3 ok aib ple (0wl Cdl S (e be VO I 555 sl ails) Ko 08 ST (@)
.~>9,i‘,‘5ac,‘_,jlmQTM)aOi:J
odgl «Bi> anT B L wsh o Jlesl coly 4 cx l aBislej] s N-Y Jgux b S SS g aib gl

A-6 A5 A4 A2 sl og,F 151, b S g pmoi alis 5 (Ss) aule doyd cen 2 45 (50505 Y-F IS5 o

el 00l oaly lis wes o sl AT

2 LS 0 0,5 alis Glgie 4 goae (Silw ) yww pdlas Glge 4 SIS cilS 5l sueds ibls gl
o e p Al oS Ailis 09d (oo aLBgl 09,8 el Gl am sl JBlo 0 sae Gl o)ls 3529 095 5 5 09,5

1094

Gl = (F-35)[0.2+ 0.005)(LL — 40)] + 0.01(F — 15)(PI —10) O-Y)

1398 alal) 0 o5
(H200) yiorkeo /YO S 5l 5,58 doys =F
LS;‘?) a> =LL

(8 yoo> ales =Pl

0 Sawd 4 Slgy a1 aS all o Sz 09,5 wilis ((F-35)[0.2+0.005)(LL —40)] o N-Y akal, o ala> o]l
2 Slgd 0wl e Gy (G amed ailis 5l aS wil o Sy 09,5 wilis (0.0UF-15)(Pl —10) ales yogs ]
g8 g0 dl)l 09,8 ailis s b bl |
omles o ysbite yao |y T Jlade was Cewdy Gl (gl it Hlade SO V-Y akal, ST ()
Gl=35 3Y 4 Gl =34 Jls jsb 4) 553 09,5 Jol5 sae p iSG03 4 V- alayl) 5l ool alons 05,5 ailis ()
(093 20,5 T
2l 0529 05,5 ailis 6l (Vb v meo ()
At H00 (Golus 04500 A-3 g A-2-5 g A-2-4 § A-1-D A-1-8 slo 0,5 @ laie sl S5 04,5 ailis (&)
@ bgye (552 09,5 ailis 5l b A-27 9 A-26 o 05,5 4 Gt slo S5 (6l 05,5 wlas il pln ) (&)
500 Oole 4 005 oolaiwl Pl (6 e ailis

Gl = 0.01(F-15)(PI —10) -



nmj Wl edlons vigo S Sl 04 >

Sl Gy dib @b b oy s Wl iy i Y Jgu>

(SOGOE (S A (o5 b g0 0 1D gl Yoo S 31 55908 W0 39) 6! 4318 Tl
- A-1 N A2
M‘.Ib -
589 S 44 A-la | A-lb A24 | A-25 | A26 | A-27

(5 98 X2 p0) (s aild iules]
N0o.10 (v o, S | 50 max
No40  (f+ o5 ) | 30max | 50max | 51 min

N0o.200 (v++ opes I | 15max | 25max | 10max | 35max | 35max | 35max | 35max

o S5 e Cond Dlasein

ol o> 40max | 41min | 40max | 41min
S e ailid 6 max NP 40max | 40max | 11 min 11 min
oaidd JoSid pdlae £95 | SiwoglB b 0 g als | 5, dule So YL gl oy i g awle
S gllas plgie 4 o9 canlie o> b Je
(5090 5k i (505 5803 18 oo Yoo S 31 (55955 0 33) (51 419 dlaso
A-7
P95 (oW b A-4 A-5 A-6 A-7-5
A-7-6"

(598 X2 p0) (s aild yiules]
N0O10 (v o, Sl
N0.40  (f: o, SN

N0.200 (Y- o,es SN 36 min 36 min 36 min 36 min

o S5 e Cond Dlaseine

oboo> 40 max 42 min 40 max 41 min
e alis 10 max 10 max 11 min 11 min
oais JoSis pdlas g4 S Y sl S Sl ey sl S
S gllas plgie 4 o9 cmlie % b hwgie

" For A-7-5, Pl < LL -30, * For A-7-6, Pl > LL —30

70
60
50
3 40
'3
4 A-7-6
1. 30 —
v A-2-6
A-6
20 ¥ — |
A-2-7
A-7-5
10
A-2-4 A-2-5
, A-4 A-5
0 10 20 30 40 50 60 70 80 90 100
c_L‘J’

A7 (A-6 A5 A-4 A2 s og fF b SK gl 9 (5 0d ALl g lo v aeld YT S



5 S s i 2 pg S

tJbe

Aoles gan il il (gon dib i s 4 1) 55 sl S

Feo 005 I 31 53908 Cuomd (51 30 5 05 V95

S S S

% 010 No.40  No,200 &l S W
A 83 48 20 20 5
B 100 92 86 70 32
C 48 28 6 - Non Plastic
D 90 76 34 37 12

A S
A3 AL sy sl il slo S 03, 45 S S o y3ue Yo o oya8 SIS 5l aoys Yo oy Y Jsiz e
0,5 Wl 3,5 oo )8 A-LD 03, 1o S a5 55,5 o alimdlo sl & o 51 oy plowl 08 o JEA2 L
Sg dlg> A-1-b(0) & y50 4 S o dib gl pls .l jao ol A-L-D S 4l
B S
Al ) 0l o &Y 5 oy SB llas oY Jsaz ek s el 0o ys AP (g5bace Yo v 005 Ul 51 (6908 oy
o ol Gy ool AT SB aib a5 55d o dlisde wisl, 4w oy bl L (AT L 5 A6 A5
oo V¥ bl 5l atly e A5 S LlS dibs ey wil PI—=32<LL—30
Gl = (F—35)[0.2+ 0.005)(LL — 40)] + 0.04(F— 15)(PI — 10)
F=86,LL = 70; Pl =32
Gl = (80— 35)[0.2 + 0.005)(70— 40)] + 0.01(86 — 15)(32 — 10) = 33.47 ~ 33
il o A-T-5(35) Sy
CSL
Y sz 5o Cely @ g ) o el b sl (oo (sl Al Sl YO 1 S Ve 008 ST (65500 S0y (152
il o A-1-8(0) S LS 6l s ansl s 09,5 il g1 o s 4 Aclra S 3l o)
DS
Y sz 5o Cely g 5l o el b sl (oo sl Al Sl YO 1 S Ve 0p08 ST (65500 S0 y0 (52
il o A-2-6 S dib )
Gl = 0.04(F - 15)(PI - 10)
F=34,Pl =12
Gl = 0.01(34-15)(12-10) = 0.38 ~ 0
sl A-2-6(0) S LelS ol o

:USCS (Unified Soil Classification System) aace v i s | F—y
50 O, ledige 09,8 alewg 4 solla sle 0804 ,8 Clu (gl o SIS lawgs VAFY Jlo jo pitcw ol adsl IS
S8 S aas 5590 odstie Il Gl es ool (6, L VADY Lo o s aib cpl ol &l pes Sl S LS
-V Jadz 00,00 J18 awaige gaws oolaiwl 0,90 ASTM —D—2487 o lasliv] ot g (pl yol> Jl 0 .28 5

JJLNGAM&S))JMBQQ‘)LQJBW“‘W‘OMAS‘)‘Wdewf—VSV—V



JUNS st cottas s 516 itsa 0532 v

09,5 Zuadle Voo 0,08 S5l oo ,0 00 5l S90S (6900 vy g gl anle b g b canb L asls il o gl S )
Loasle sl S cadle 5 10 b slo S L s gl G awdle 058 0 £5,8 S L G B> Lzl ol slo
gy 0,8 4 Jol B plgie 4 b ke slo S

Slp M B> Laib pl gl og,d cudle Vov 0,00 Sl 5l as,0 00 5 58,5 6yeee doyo Ldloy, slb S Y
Slo s Coy slp P cdle 090 (0 5,5 ST sl oy 5 o Y sl O 5 I 2é oy sl © Ls JT e Y
05y 8 4V Jlazplble S plol (S, SB)

s e gy (o0 )5 4 gan a0 pgd B> loie 4 AT LaBdle
0uds (g ails Lgz =W
ol (g dils w =P
@ 5l 5555 mlo 92) o5 e Cools =L
@ 5 25,5 mleax) ol s pes cools =H

Al (oo Jgl By Do g 43S 15 090 B> (lyie 4 ddean B9 By >

el p3Y 5 SleMbl plad by g S cpivms ol JolS (gaiy dils (gl

ile oo (Bl (F 0,00 andis FIVO Sl (59, 5 00,5 joue yiandoo VO ST 5l aS Siand oy o0yl doyo i
(Yoo 0508) yogdeo /2 YO Sl (g9, 0xile 5 (F 0 00) yiando TIVO SUI 51 (6 5me doyo S cdnslo Qo )y i
(Vv 0,00) Frockea +10V0 SISl (50 2uoyd (Sm o) 5 S o) i

Co g all cuyb 5 Gy (S21650 oo

¥ o0 SISl 6 908 Connd (6l malo wilis g myle > i

Hlasle b ails el slo S (glpeg S cadle @

GP-GC (GP-GM GW-GC .GW-GM GC-GM GC .GM .GP .GW
5o, be oMe (ol dnle gl ails sl S5 (51, @

SW .SP .SM SM (SC (SC-SM SW-SM SW-SC (SP-SM SP-SC
Hlas,le aloy, sl S (gl 09,8 cudle wlis jobay @

CL <ML OL (CH (MH OH (CL-ML 4 Pt

Pl ) Tl &1 0o gy 4 S b sl P15 4 P15

b o) als codye S il PP#200<50% 5T anles fpns |, PP#200 « Voo 0,05 S 51 (6 ygue duoy0 ) pE
g ¥ 8 4 go0g ey, S il PP#200>50% S1.055,0 ¥ o5 4 g9 009 () ansls

a1y 0y G« Voo S g § ST 51 g p0me duoyo idlo b iagles pns [PPHA (¥ 6,05 SUI 51 (6 00e s ,0 Y o
i led dwlore 1) Gl ST dils Gl )0 Connd j0 09250 dlo (0 s lid

. e oo #4 5l 5590 = #200 51 55 L0 = PP#4 —PP#200
=— X = X = "
EPVNCESNRR 100 — #200 jl s 5 100 — PP200




A S s i 2 pg S

Y-V S 5 Y-V Jgaz 4 09,5 Cudle cputs 6l .l G Jgl B> S0 & jle a4y cenl s S ail Fg<50% 51
O gl sl Gl anle S il Fg250% 310008 delyo V-V S a5 09,8 80 (el (6l (oo 0ol anljo

pled dnlye YV IS 4y 09,5 pU (s (sl 9 V-1 S0 9 YT Jgar 43 05,5 cdle
Wil JI e S 31l anslye Y-F JSo 9 F-Y oo 4 09,5 coadle oot gl ailon, sl S sl oW ol
Liugi 5 )5 b (6 pas loges Y-V S e anxlpe O-F JSs & ail JT 51 F-Y S & 09,5 ol st 5

ol od.g.a; C)‘Lo‘ UM 9 0l Ay o;»l;Lwa

o S S (51 52 09,5 e — o (G Al i YT Jgu

05,5 Cudle I
GW Vo) om Co g F sl b 25,5 Cy o001 28595 Ve v 0p08 Sl 59
GP 35 o3 051y GW Ly 90 5l pluSamem 00,3 0 5l yiSzrsS Ve v 0,05 SUI 5l 55500
GM Sl ¥ ) a8 gees wlaS b3 pS (oo 18 A a3 Sl sgam (Sl VY 5l 2555 Ve e o0 S| 690 w0y
GC Sl V51 55 )5 syees alid 5 A s (VL 5l g0 el VY Sl 285 Ve o ped STl (g5 w0 )
GC-GM (CL=ML a=U) 0,5 0 )18 00,55 aslew aml 10 5y 5l vgam el VY 5l 28 15 Vo v 0000 S5l (6508 dum o
GW — GM 05 e 03,90 GM 5 GW  (sla)lixe g el VY 5O oy Voo 0,05 SU 51 (6500 oo
GW - GC 05 e 03,905 GC 5 GW  (glojlire 5 el VY B0 (s Voo 005 UL 51 (55508 S0
GP-GM 355 50 03,510 GM 5 GP slalins 5 cond WY B0 (5 Vo v 0505 U5l (55508 0y
GP-GC 95 50 0090 GC 5 GP (glalimo 5 sl VY L0 (3 Vo v 008 SUI 3l (5508 0oy

St awlo b S (5152 095 pidhs — W0 (G b i T Jgu>

09,5 Ludle e
SW Vo) o Co 97 sl b 25,5 Cy o005 28598 Ve e 0,08 SISl (65500
SP 355 a3 0051y GW by 50 5 plaSimem 000,00 5l 2SzrsS Ve v 0,05 SUI 5l (55508
M G ¥ 51 2aS e L5 Ly 3,05 oo 8 A Lt 3 Syl sgam sl VY 5l 55 Ve v 0p00 S5 (6 ga6 oy
sC Sl V51 355 5 gpmer ailis g A Las YU Sy 3l sga sl VY 51 28,5 Ve v 0,05 ST 5l (6 gue oy
SC—-SM (CL=ML a4>U) 2,5 o )8 00,65 asles aml 10 5y 5l vgam el VY 5l 158 5 Ve v 008 SISl (65508 0o
SW-SMm 55 50 00)50 SM 5 SW (glajlimo 5 sl VY 10 (g Yo v 008 SUI 5l (5508 0oy
SW-SC 04b 003,515 SC g SW (slo,lme 9 el VY BB s Yo v 0,05 SISl (65008 o po
SP—SM 05 oo 03,905 SM 5 SP slajlixe 5 el VY D 5 Voo 0,05 SU 51 (000 oo
SP-SC 355 50 03,512 SC 5 SP (slaylne 5 cnl VYLD (g Yo v 0,08 STl (5508 w0

SY 3w S ST 315095 i — Ao Sy Al s Y g0

09,5 Ludle oS
cL (355 4595 ¥-¥ JS 0 CL asba) A b VUL ey PI>7 (LL<50 ( JI ¢
ML (95 azgi Y-V IS5 ;0 ML amba) A L3 54 PI>4 (LL<50 (T ,.¢
oL (09 azg3 Y-V JS& 40 OL s>l w) LL <50 4 (oas e LL) [ (oois Sias LL) <0.75 ]
CH (3% 4z Y- JS& 3 CH asbia) A L Vb g e Pl 4 LL250 . JT
MH (99 azg3 Y-V IS ;0 MH asbia) A L3 5 Pl g LL2>50 ( JT ,.¢
OH (09b a5 Y-V IS5 ;0 OH a>b a) LL250 4 (oo s LL) / (oo Sz LL) <0.75 ( JT
CL-ML oY USs 50 00,55 el 4l yo (It
Pt Flule S plo b Sbwoys




JUNS st cottas s 516 itsa 0532 4

60 v
For classification of fine-grained soils )4
and fine-grained fraction of coarse-grained //
- soils. P J/
& I Equationof W~ 1 <« /’
quation of A -line / & ¢
= i PI=4 to LL=25. oo
x Horizontal af PI=4 toLL=25.5, S AR oA
a a0l ri U;f JALL ™ LV} '/’ \J \v/
2 Equation of "U"-line X * v
= Vertical ot LL =16 to PI=7, e OY\
> then PI=0.9 (LL-8) s/
E 3o <
p pit
g // N/
2 201 7 0 Vs
d & / OR
3 s MH o= OH
/ v /
”': I S ML or
T Tt ML o= OL
(
00 10 16 20 30 40 50 60 70 80 90 100 1O
LIQUID LIMIT (LL)
Sy 310503 YV IS
0
WS o g lald o as cal SB (W) euds guw dils g Sl jslate
1<C. <3
C,>6 dwle gl y
Cy>4 o 6‘)‘3

Lol (P) ool gaus ails 0y S wiSS gowe 558 Lol 0 51 Gy 0 a8 S aS cal o

Al oo (amle g () ailo o gl S w558 sl Cao

e (D)

P S Jogei 10 Y g ) Al saiSlaz a5 cl s A s sl oo e0ls Lis YEY S jo a5 jshiles
Db oo PI=0.73(LL-20) &yg0 s ol dolae ey o) 5l g 0090 88l LL=255 b Pl=4 5l L3 -l ol
el 0als bl J> 4 b as cal S gg o abe ao blas j0 (6 ez ailis bla YL o> o0, jsb 4y U Lo

Aol o PI=0.9(LL-8) &jg0 as ] dolae ey 3] 5l g 0040 oS8 PI=7 b LL=16 3| L3

5] o0l w).e‘ﬁ );) 5o OH-Y 9 -y Y-Yv LSLQ Jiw 5o A.J) )lS 4 u.)l.‘>>ua-»4‘

gravel o sand 4wl Well graded <55 o ails
poorly graded o o «lo st oY Clay )
organic J! inorganic  J1 & Leanclay Y v,
fatclay sl o siltysand s Y aube Clayey sand =I5 (v, awls
silty gravel  Jls Y oo clayey gravel s oy o8



R SG o dab : pgw Juad

GROUP SYMBOL GROUP NAME
% ti Cuzz4 and 1<Ce<3 —_— ra ra
":-5 "t : ) —‘___‘__“‘-h;::: ::-—l- ::l'::n::: :um with sand

= Cu<d andfor 1>Ce>3

GPF— <15% sand ———= Poorly graded gravel
T T 15%und— = Poorly graded gravel with sand

Y
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ded graval with clay v
GRAVEL for CLML) T 215% sand ~——- Well-graded gravel with clay and sand
% gravel > 5-12% fimes {or silty cley and sand)
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Cu>6 and 1<Ce<3 I =15% gravel ——» Well-graded sand with silt and gravel
fines=CL, CH,——PSW-SC-?FE% gravel ——= Well-graded sand with clay (or silty clay)
SAND {or CL-ML) 215% gravel —— Well-graded sand with clay and gravel
% sand > R.17% finex tar silty clay and gravel}
% gravel
fines=ML or MH—————» SP*SMT: < 15% gravel ———»= Poorly graded sand with silt
Cu<§ and/or 'I>Cr.>3< Z16% gravel ——m= Poorly graded sand with silt and gravel
fines=CL, CH, = SP-SC <15% gravel ——»- Poorly graded sand with clay for silty clay)
{or CL-ML) _-H“'““‘h-zl“. gravel ———= Poorly graded sand with clay and gravel
tor silty clay and gravel)
Tines=ML or MH—DSM—__—T_‘CM% gravel ——m= Silty sand

215% gravel———m= SHty sand with gravel
>12% fines »fines=CL or CH =SC <15% gravel ——a= Clayey sand
T >15% gravel—— Clayey sand with gravel
SC-5M -r-__—:; <15% gravel————m Silty, clayey sand

215% grevel—— Silty, clayey sand with gravel

T fines=C LML

S dulo g ol Gl S 5130 09,5 £ g Sl Gt yf0 908 ¥ U
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GROUP
SYMBOL GROUP NAME
<30% plus No. 2 <15% phus No. 200 ———— —————— Lean clay
7 = 15.20% plus No, 200~ % sand >% gravel —» Lean clay with sand
PL>7 and plots— _-CL<\\ & % sand <% gravel - Lean clay with gravel
on or above -~ % sand =% gravel ~————#= <C15% gravel — & Sandy lean clay
“A"_line TR 530% phus No. 2m<: T 215% gravel—— = Sandy lean clay with gravel
/l % sand <% gravel ——— < 15% sand Gravelly lean clay
TR > 16% sand ————= Gravelly lean clay with sand
/  <30% plus No. 200 = <15% plus No. 200 —— —— —— - Silty clay
/ 15-29% plus No, 200~ » % sand =% gravel - Silty clay with sand
/ a<pi<7 and—»CL-ML &% sand <% gravel = Silty clay with gravel
Inorganic Thpllm on of above ,'s sand >% gravel=——— -» <15% gravel — Sandy silty clay
£ A =—line 230% plus No. 200 TR 2 15% graval——— = Sandly silty clay with gravel
/ \ % sand <% gravel —————#= <15% sand————=Gravelly silty clay
/ \_\ T 15% sand ———#= Gravelly silty clay with sand
/ \ <30% phus Na, zoo-q: <15% plus No. 200 ————————= Silt
LL‘:SO\ /_,,/' 15.29% plus No. 200~ % sand >% gravel—»Silt with sand
=ML<__ % sand <% gravel ~3=Silt with gravel
A\ _y % sand 2% gravel =——— < 15% gravel ——= Sandy silt
\ >30% plus No. 200 it. T > 15% gravel -————= Sandy silt with gravel
% sand <% gravel == < 15% sand ———# Gravelly silt
\ T S 15% sand ———= Gravelly silt with sand

1 LL—ovendried
Organic (

e = <:o.?§) ——O L ———=See figure 1b
LL =not dried

- 30% plus No. 200 ——#= < 15% plus No, 200 ——————————Fat clay
- 15-29% plus No. 200==— % 1and >% gravel-—=Fat clay with sand
FIﬂolnonur-——a—CH-\/_‘_\h TR % sand <% gravel - Fat clay with gravel
above “A"~line — g %o 1and 2% gravel ———— <15% gravel—— Sandy fa1 clay
= 30% plus No. ZNQ‘ TR 15% gravel——#=Sandy fat clay with gravel
% sand <% gravel =——— < 15% sand —— Gravelly fa1 clay
Inorganic TR 15% sand ———= Gravelly fat clay with sand

/ < 30% plus No, 200 <% <15% phus No. 200 — ———— == Elastic silt
o TR15:29% plus No, 200—— % sand 2% gravel —=Elastic silt with sand
/ P plots betow———=MH \{H =% sand <% gravel —=Elagtic silt with gravel
= ( AT line % sand 2% gravel ——— < 15% gravel— = Sandy slastic silt
LL=50 H‘H":_’m plus No_ ?011-»:‘_/ "™ = 15% gravel ———# Sandy elastic silt with gravel
"M% sand <% gravel e————# <15% sand Gravelly elastic silt

\ T = 15% sand - Gravelly elastic silt with sand
LL—ovendried

Ommc( < n.?s) ~—»=0OH ——— #»Seetigure 1b

LL —naot dried
t.s"}ﬁGYS@»)‘slbJ&@‘ﬁo,ﬁpl&,“x‘%g)‘o’df_rJ‘:’

GROUP SYMBOL GROUP NAME

<30% plus No. 200 —————<15% plus No. 200 - Organic clay
15-29% plus No. 200~==———— % sand >% gravel —— Qrganic clay with sand
% sand <% gravel —® Organic clay with gravel
P14 and plots on % sand >% gravel —-ﬁ-—\—'\—_“:‘(‘lfm gravel ———— = Sandy organic clay
or above “A" - line 230% plus No. 200 <: >15% gravel ————— Sandy organic clay with gravel
% sand <% gravel ~=———————# <15% sand ——— Gravelly organic clay

~ T >15% sand ————— Gravelly organic clay with sand

oL <30% plus No. 200 ——— <15% plus No, 200 — » QOrganic silt

15-29% plus No, 200———"—""% sand >% gravel——" Organic silt with sand
7% sand <% gravel— Organic silt with gravel

% sand >% gravel S < 15% gravel ————— Sandy organic silt
230% plus No. 2|JO<: T >15% gravel ———————® Sandy organic silt with gravel

% sand <% !rwel‘-?___‘:<l5% sand ~————————® Gravelly organic silt
>15% sand —————»= Gravelly organic silt with sand

P1<4 or plots
belaw “A"'~ line

N\

<30% plus No, 200 ———» <15% plus No. 200 Organic clay

T 15-29% plus No. 200-?% sand >% gravel—— Organic clay with sand
% sand <% gravel—® Organic clay with gravel
% sand >% gr-vuI—T:<|5% gravel —————® Sandy organic clay
>30% plus No. 200<: 215% gravel —————— Sandy organic clay with gravel
% sand <% gravel —-\_‘_‘—_‘_‘:CIS% sand—————# Gravelly organic clay
215% sand————— = Gravelly organic clay with sand

Plots on or
above “A''- line

AN

<.30% plus No, mi:ms% plus No. 200 # Organic silt
OH 15-29% plus No. 200 T:% sand >% gravel——® Organic silt with sand
% sand <% gravel——® Organic silt with gravel
% sand >% gravel ‘-?:<15% gravel =" Sandy organic silt
216% gravel ———— Sandy organic silt with gravel
T % sand <% gravel ——————»=<15% sand —————— Gravelly organic silt
—:‘_,_1_“_.2]5% sand ——————# Gravelly organic silt with sand

Plots below
“AY—line

N

=30% plus No. 200
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LL=73% [C,=5
PL=41% |C.=36

sl Jo>
Sl ails cldyo S cplply canl a0 00 5l 2eS Vee 008 S5l 6 500 sy (V o8

PP#200<50% — Gor S
iyl ¥ o yed S5l 60 doyo aaz g b ol by alo b sl i S psled (aseie b (Y o8

PP#4—-PP#200  78-32

= =68%>50%—S
100-PP#200  100-32

3 e cpl 5o g0 colaiwl Al dlolee 5l oo 5 00l &Lyl Jolas 5l ae lei g0 09,5 Cadle b pgd B> pend 6l
ool Sl sgam @ azgi bam S 0 M L sl C L pgo G8y> cwl PP#200>12% a5 ]

Pl=LL-PL=73-41=32%

A:0.73(LL - 20) =0.73(73-20) =38.7 > P <387 > M

Cdle Az (0 0g wles o Hai o0 S Cav sl I3 A L 5 S aloy, Cend aSul 4y axgi b ol b
SM )l S| Q)L).C).‘a’io)yo S aj)f
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PP#200=20%<50%— G or S

PP#4—-PP#200  75-20 —§=69%>50%%S

100-PP#200 100-20 80

PP #200 = 20% >12% — Cor M
A :0.73(LL — 20) = 0.73(60 — 20) = 29.2% > 20% —> M
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PP#200=6%<50% — S or G

63-6  100=60%>50%— S sl gl dsle S
100-6
PP #200 = 60% — 5% < PP #200 < 12% — GlE g0 (5,135 o

Pl =55-35=20%

A:0.73(55-20) = 25.5

Pl<2555—> M Conl (s S
1<C.<3
¢ ol 0a (s ails gt S —SW-SM
C,>6

|

3L Dyg=0.2mm g Dgy=1.2mm 5 Do =3mm 51.5,35 o Ve+ S5l lao, ¥ o F S5l S ooy Ve

Amled ot Wlader (go dads o ], S 09,5 b g Cadle
1l Jo
PP#200=3—>GorS

70-3
100-3

x100=69% >50% — S Sl gl ale S

PP #200=3%<5% — W or P

D3 22
Co=—-2 _ 12 =24-51<C,<3
D60XD10 3x0.2
D
:ﬁ:i:15>6
Dy 02
—SW

Gravel =100—-70-3=27% >15% — well —graded sand with gravel
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Soges d2 o
b Mo MO e M M M N
-y 94 63 21 10 7 5 3 - NP
fy-v 98 86 50 28 18 14 10 - NP
fr-v 100 100 98 93 88 83 77 63 25
fF-v 100 100 100 99 95 90 86 55 28
fo-v 100 100 100 94 82 66 45 36 22
Aagio 1y 09,8 ol g Caodle auled (gui adb dovie (gui adb g b |y 55 Gl S
e o la ) o Dy asle (D) mysey  mleds  opmes alis Cu C.
fr-v 30 40 30 33 12 - -
fy-v 52 28 20 41 19 - -
fA-Y 25 70 52 24 - -
fa-v 18 82 30 11 - -
o=y 0 26 74 35 14 - -
oN-v 0 36 64 28 10 - -
OY-Y 12 62 26 38 20 - -
oY=y 9 50 41 42 21 - -
OF-Y 12 10 78 69 31 - -
AN 29 67 4 - - 34 2.6
OF-Y 1 42 57 54 28 - -
OV-Y 4 44 52 29 11 - -
OA-Y 12 40 48 32 13 - -
Oa-Y 28 38 34 29 14 - -
gy 29 60 11 32 16 4.8 2.9
£-Y 0 98 2 - - 7.2 2.2
Y-y 31 65 4 - - 54 3.6
#Y-Y 11 24 65 44 23 - -
#f-v 10 83 8 39 8 3.9 2.1
70-Y 24 76 55 26 - -
42l 10 90 61 34 - -
&

3. http://en.wikipedia.org/wiki/Loam
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