3. MUHENDISLIK AMACLI TOPRAK
SINIFLANMASI

Basit indisler

LL,

AMAC

Basit indislerle benzer davranisa sahip toprak gruplarinin
olusturulmasi ve siniflanmasi, muihendislik o6zelliklerini
kestirmek ve genel olarak mihendisler arasinda iletisimi

saglamak.

Miihendisler
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¢ Smiflama

— ¢ Sistemi
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birikimini
kullan

Miihendislik

" Ogelliklerinin
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Siniflama sistemleri

* Birlestirilmis Zemin siniflamasi- Unified Soil
Classification System (USCS).

* American Association of State Highway and
Transportation Officials (AASHTO) System

Toprak Zeminin Dokusu

Toprak zeminin dokusu, tanelerin boyutuna, sekline ve
taneboyu dagilimina baghdir.

iri taneli zeminler Ince taneli zeminler
(Coarse-grained soils): (Fine-grained soils):
Cakil (Gravel) Kum (Sand) Silt Kil (Clay)

0.075 mm (USCS)

Elek analizi Hidrometre analizi
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Toprak Zeminlerin Ozellikleri
TABLE 2-2 Textural and Other Characteristics of Soils

Soil name: Gravels, Sands Silts Clays
Grain size: Coarse grained Fine grained Fine grained
Can see individ- Cannot see Cannot see
ual grains individual individual
by eye grains grains
Characteristics:
Nonplastic Nonplastic Plastic

Taneboyu - 1
£Z e | i
A s 1 b
| | | = = . ] . “--l = [ - i
| I I
USCS475 0075 i [I A
wo=oososs ol
BS 20 0.06 0.002 r A
birim: mm o' 2%
USCS: Unified Soil ]
Classification -~
BS: British Standards
Fig.2.3 Grain size ranges ing to several i soil
classification systems (modified after Al-Hussaini, 1977).
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HATIRLA:

Ornegin:

Kuvars kil minerallerinin boyutuna
ogiitiilebilir ??7?7?

Ornegin:

Kaolinit, Illit, vb.

Taneboyu Dagilimi

*Deney
Iri taneli zeminler: Ince taneli zeminler:
Cakil  Kum o Silt Kil

v

0.075 mm (USCS)
0.06 mm (BS)

(Head, 1992)

Elek analizi Hidrometre analizi
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Percent passing (finer than)

Ince (%)

by weight (or mass)

Taneboyu Dagilimi

Sieve analysis
(U.S. Standard sieve)

No.200 100 40 0 4 Bin 4in 3in
100 S
1 1 }
| Uniform
80 ! | IS [ [ !
60
4
S :
a0 | | - L
Well giaded
+— -~ H + -+
2 1 | ! [
I — | - —T .1 | i d Sf== | -
| : | |
0 E Wiy i 1 1l
0.001 0.01 0.1 1 0 100

Train dizroeter (mm)

Fig. 24  Typical grain size distributions
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Percent retained (coarser than)

by weight (or mass)
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Taneboyu dagilimi

* Seklini tanimlamak E Degerlendirme dlciiti
* Ornegin: (iyi derecelenmis) well
graded . .
D,, = 0.02 mm (effective size) Iyt derecelenm i3
D,, =0.6mm (Well — graded )toprak
D60=9mm 1<CC<3 and Cu24
Uniformluk (¢ak wakal — gravels —)
. . . 1<C, <3 and C, 26
(Coefficient of uniformity)
D 9 (kumlar — sands )
L= =——=450
D,, 0.02
Egrisellik ¥ SORU

tek bir tane boyundan olusan

Coefficient of curvature
( ) zeminin C, degeri nedir?

__(Dy) _ (06 _
© (D)Dg)  (0.02)(9)

CEVAP

*SORU
tek bir tane boyundan olusan zeminin C, degeri nedir?

—_
§ Coefficient of uniformity
g D
g Cu — 260 =1
— Dy

D (mm)

Taneboyu dagilimi
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Taneboyu Dagilimi

*  Mihendislik uygulamasindaki anlami

Toprak zemin dokusunu tanimlar ve zemin
siniflamasina girdi saglar.
Derecelenme + boylanma ile ilgili bilgi saglar.

Dolgu malzemesi olarak malzeme segiminde, yol temel
malzeme sec¢iminde veya beton agregasi seciminde
kullanilabilir.

Dinamik kompaksiyon, enjeksiyon gibi zemin
iyilestirme yontemlerinin segiminde kullanilabilir.

Etkin tanegapi ile hidrolik iletkenligin tahmininde
(Hazen’s Equation) kullanilabilir.

Taneboyu dagilim egrisi IR TANELI MALZEMELER icin daha onemlidir.

Tane sekli

* Taneli (granular) zeminler i¢in 6nemlidir. (Holtz and Kovacs, 1981)

* Koseli taneler — yliksek stirtlinme direnci

* Yuvarlak taneler — disik strtiinme direnci

27.06.2012



Birlestirilmis Toprak Siniflama Sistemi
(USCS)

Bu sistem ilk kez Prof. A. Casagrande (1948) tarafindan Il. Diinya savasinda
kullanilan hava alanlarinin ingasi sirasinda gelistirilmisti. Daha sonra, sistem
barajlar, temeller ve diger yapilarin insasinda kullanilabilecek sekilde, Prof.
Casagrande, the U.S. Bureau of Reclamation, and the U.S. Army Corps of Engineers
tarafindan modifiye edilmistir (Holtz and Kovacs, 1981).

Ana toprak bilesenleri:

(1) Tri taneli

(2) Ince taneli

(3) Organik zeminler

(4) Bataklik-turba (Peat)
zeminler

Taneboyunun tanimi

Taneboyu
dagilimi
kullanilmaz-
Kwvam limitleri
kullanilr.
Cakal Kum Silt ve
Iri Bloklar Bloklar Kil
| ( Iri ¢ Ince,iri { Orta | Ince |
| | | |
300 75 . Nod . No.200
mm mm H H H
19 475 No.10 No4o 01.1(11;5
mm
mm 20 0425
mm mm
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Genel yol

Iri taneli zeminler:

Cakil (Gravel)

v

Ince taneli zeminler:

. Kum (Sand) | Silt Kil

*Taneboyu dagilimi *PL, LL
C, +Plastisite abagi
.Cc bbbt
Gerekli deneyler: Elek analizi
: ve Kivam limitleri
Semboller
H: Yuksek LL (LL>%50)
G: Cakil (Gravel) L: Digiik (LL<%50)
S: Kum (Sand) .
. . W: lyi derecelenmis (Well-graded
M: Silt (Silt) na 's (Well-graded)
) P: Koti derecelenmis (Poorly-
C: Kil (Clay) graded)
O: Organik
Pt: Peat Well—graded soil
1<C,<3 and C, >4
i Ornek: SW, iyi derecelenmis kum {
(for gravels)
SC, Killi kum 1<C,<3 and C, 26
SM, Siltli kum (for sands)

MH, Yiiksek plastisiteli silt

27.06.2012
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Plasticity Index

Plastisite abagi

D Y
S0 | I 1 +
1 ! + +
- 1 { 1 4 +
— { 4 ! 4
50 1 1 ! 4
— 4 + 4 +
| I
{ 4 4 .
4 4 +
. + + p — - .
40 | . . . Inorganic clays of - [
t + -+ high plasticity {
4 + " "
. t —Micaceous or diatomaceous
30— t 4 ! a
] [ iod fine sandy and silty soils;
edium ;
Low plastic inorganic I T plastic _elastic silts; organic silts,
clays, sandy and ! ,cla’vs. and silty clays
20 _silty clays | OH + >
8 ' + .
" Silty clays: IS | e | I
clayey silts | F—MH [
and 53"1‘1‘ X Inorganic and organic silts | I
= nter : b and silty clays of low
gt o M ~ + +
CLML L plasticity; rock flour; —| I I
- silty or clayey fine sands } 1 t
0 10 20 30 40 50 60 70 80 90 100
Liquid limit LL
Fig. 3.2 Casagrande’s plasticity charl, showing several rep soil types (developed from Casa-

grande, 1948, and Howard, 1977).

(Holtz and Kovacs, 1981)

* A-¢izgisi
genellikle kil
tiird
malzemelerisiltl
erden, organik
malzemeleri de
inorganiklerden
ayirmaya yarar.

» U-gizgisi ise,
toprak
malzemeler igin
UST SINIRI
tanimlar.

Not: Belirlenen
degerler, U
¢izgisinin
SOLuna
distiyorsa,
DEGERLERI
KONTROL
ETMELISINIZ.

Siniflama Yontemi

COARSE Gravel: Less than 5% fines |C, >4.1<C <3 . GW
more than 50% .
More than coarse fraction Not satisfying GW -~ GP
o . ained
. 50% retained rem‘mc . More than Below “A’ line .
1 1 sieve #200 sieve #4 — GM
Iri taneli malzeme V2 12% fines
Above "A’ line . GC
Siniflama aract: Sand: Less than 5% fines |C, > 6,1 < C. <3 . sw
o . . less than 50%
Taneboyu €grisi coarse fraction Not satisfying SW — SP
retained on e
sieve #4 More than Below ‘A’ line . SM
12% fines
Above "A’ line -~ SC
FINE LL <50 ML
60
. . Less than 50% 50 D CL
Ince taneli retained sieve . Al
4200 e @ oL
malzeme LL > 50 Z 30 CH .
2 2 oH
LL, PI = ) CL or CH
o OL or MH
o ML OH
0 10 20 30 40 50 60 70 80 90 100
liquid limit
ORGANIC SOILS — Pt

27.06.2012
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Ornek

C>41<C<3

COARSE Gravel: Less than 5% fines GwW
more than 50% o
More than coarse fraction Not satisfying GW GP
50% retained r_etained o More than Below A’ li
sicve #200 | |Sieve #4 s ow A line GM
No.200 elekten gegen: 30 % Above ‘A’ line GC
Sand: Less than 5% fines |C, >6,1< C <3
No.4 elekten gegen: 70 % less than 50% ‘ SW
coarse fraction: Not satisfying SW sp
sieve #4 on More than Below "A’ line
12% fines i feeee .
LL=33 ¢ Above ‘A’ line {
L <% wiEaFhane
- FINE ML
Pl=12 ©
. Less than 50% . CL
Pl= 0.73(LL-20), A-line rotained sieve " Aling
#200 R i oL
PI1=0.73(33-20)=9.49 LL > 50 z 30 -
R OH
SC = cL or CH
10 OLor MH
0 ML OH
(Killi Kum) 0710 20 30 40 50 G0 70 80 90 100
liquid limit
ORGANIC SOILS Pt
63um 212ur, 600um 2mm 63mm 20mm 63 mm
100 ] 1
20 // AT /*
80 A
70 A/
._ "
=: 60 D/ 2l A
§ ' il
50
> Pq c b
£ 0 ’
g soF—+4 d 4
o 4
. P B pd
20 ' ™
1 / L1
0 a .
1
0 1"
cl Silt Sand Gravel Cobbl
2Y | Fine | Medm] Coarse| Fine |Medium| Cosrse | Fine | Medum [Coarse | ©
T T T
0.001 0.‘01 01 1 10 100
DGO
D30
Dy
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Grup
|Ana bblamier Simgeleri |Tipik adlandirma Laboratuvarda siniflama lgitleri
2 & i derecelenmis gaki, caki-| # 7
2 SBg| o# |um g, e mazenel 3 I . e
g Eék ok az veya hig yok g asc Dy Dy #Dg
EISEE o [N cumens il i § 3 (G kin gerek derecelenme Kogubatin
; 5 8t om kongmi, ince mazeme| & 2 b Rarglamaz
s5s| & ok az veya hig yok s =33
& é. is SHi caki, galobumsih kare| = [ et i,
i sim ] Eleyarica P14 le 7 aasinca sine
ﬁg £ K caki, cabkum.sit kan- Mol X in kot
.Ei 8 § (| e o (agisiin Gstinde: | gerekir
g2 = |= 4 e Fl>7
3 = i derecelenmis kum, gakilhl E & 9
§§ Bz| W [kum ince mazeme gok az Com2® 0, m L8 iesam
] < § §p2 s i 58 D, Do %D
k- = : g
b (1 Kot derecelenris kum, cakil]
53 EE| o fum oo maem i o 3 ﬂmﬂ:ﬂm@mkm‘mnmnv
3g2| & veya igyok 3
g g =] s i Atterberg K
SR st um, kumsitkaegems |25 £ |ciagiinin alinda veya |Taral zon iginde ve PI
&) St (B [PI<d 4 le 7 arasinda, sinir
HiH t5.1: &
E £ = Hgs A" |smgesinin kulandm:
HE T EE B |Cagisninostnde ve. (2 greki
£ k- teed TR
(2.2 B2
lnorgank it ve gok ince kum)
ML |aag unu, s veya ki ince)
kum veya plastisitesi dugik| ®
i o st
= Plasisiesi distk veya orta
g fz CL  |inorganik ki. cakil kil kumiu
H B I, 53 ki, zayif 4 = e
=
35 3 oL |Omanik sit ve plastsiesi oa-
53
83
32 Inorganik sit, mikali veya i [OH ve MH
s MH  [yatomel, ince kumlu veya sii
3 é i toprak, elastk sit (-8
£ :
k Plastistesi yiksek inowganik|
§ £ i sisenla BN ML ve OL
L} g sisen e
5
g = on  [Plasisest ot veya yihssh [ 2N
% = |organik ki, organ sit Lkt fimit {LL)
B == PLASTISITE ABAGI
2 = p |Turba ve oldukga organk di-
g3 er zeminier
i igindi. LL <28ve P1< B ise"d", LL > 28 ise "u" simgesi hufanse
* Iki b liklenr igin kullan o ve her ¥

(Omegin: GW-GC: ki imentosu le kar

ki derecelenmis sk kum)
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