
JFM304 Zemin Mekaniği

Zeminde Gerilmeler
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Boyunduruk

Y¿k halkasē
Yük ölçer

Deformasyon 

ölçer

TEK EKSENLĶ BASIN¢ (ASTM D2166-M16; TS CEN ISO 17892-7)



DL (mm)

(³10-2)

Yük Halkasē

Okumasē

(³10-2)

F, kN 

(³10-2)

Deformasyon

e= Dl/lo (³10-3)

Gerilme

s= F/A ,kPa

0 0 0 0 0

20 30 2.01 2.5 20.14

40 45 3.96 5.0 39.68

80 68 6.61 10.0 66.11

120 85 9.03 15.0 90.35

160 100 11.50 20.0 115.00

200 111 13.81 25.0 138.10

240 120 16.22 30.0 162.20

280 128 18.12 35.0 181.12

320 135 20.33 40.0 203.35

360 142 21.95 45.0 219.58

400 148 23.11 50.0 231.14

440 153 24.11 55.0 241.18

480 157 25.03 60.0 250.36

520 161 25.42 65.0 254.22

560* 169 24.80 70.0 248.05

600 164 23.16 75.0 231.63

640 160 21.82 80.0 218.25
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Teğetselelastisitemodülü
Et = [(qu/2)/e]

Kohezyon
c  ̴ qu/2
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¦¢ EKSENLĶ UU DENEY (ASTM D2850-15; TSE CEN ISO/TS17892-8)



H¿cre basēncē: 50 kPaH¿cre basēncē : 100 kPaH¿cre basēncē : 200 kPa

Boy deĵiĸimi 

DL (³10-2)

Y¿k halkasē 

okumasē(³10-

2)

Boy deĵiĸimi 

DL(³10-2)

Y¿k halkasē 

okumasē(³10-2)

Boy deĵiĸimi 

DL(³10-2)

Y¿k halkasē 

okumasē(³10-2)

0 0 0 0 0 0

40 8 40 12.3 40 21.2

80 11 80 16.4 80 40.1

120 16.4 120 20.1 120 58.8

160 19.5 160 25.3 160 72.1

200 27.3 200 30.0 200 89.6

240 34.5 240 36.7 240 101.2

280 39.6 280 47.2 280 112.6

320 48.0 320 61.4 320 124.2

360 59.3 360 74.2 360 136.4

400* 70.4 400 88.4 400 150.1

440 66.2 440 101.6 440 162.5

480 63.3 480 122.8 480 178.4

520* 134.1 520 192.6

560 132.6 560 209.9

600 220.4

*Örnek yenilmiĸtir

640 226.6

680* 232.4

720 225.51
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Konsolidasyonsuz-Drenajsēz(UU) Deney : Örnek sabit hücre basēncēaltēndadrenaja izin

verilmeden yenilmeye uĵrar.

Konsolidasyonlu-Drenajsēz(CU) Deney : Sabit hücre basēncēnēnyanēndaörnek konsolide

edilir. Bu sēradayenilme olmamasēiçin geri basēn­uygulanēr. Bu sayede efektif basēn­

dengelenmiĸolur. Drenaj valfi a­ēlarakboĸluksuyu basēncēnēnsēfērlanmasēnaizin verilir.

Boĸluksuyu basēncēyanēndaörnek içinde sēkēĸmēĸhava da uzaklaĸtērēlmēĸolur. Deney

sērasēndavalf kapatēlarakboĸluksuyu basēncēnēnsadece sensör tarafēndantakip edilmesi

saĵlanēr.

Konsolidasyonlu-Drenajlē(CD) Deney : Hücre basēncēve konsolidasyon basēncēnamaruz

bērakēlandeney ºrneĵidrenaj valfi a­ēlarakyenilmeye uĵrar. Deney sērasēndavalf a­ēk

tutularak örnekten uzaklaĸan/geri gelen suyun hacmi büretten takip edilir.



Üçeksenlidenneytürleri

Drenajvalfiaçık?

evet hayır

Konsolide
(C)

Konsolidasyo
nsuz(U)

Drenajvalfiaçık?

evet hayır

Drenajlı
(D)

Drenajsız
(U)

Hücrebasıncısc

scsc

sc

sc

Deviyatörgerilme
(Ds= q)

Yükleme(loading)

sc sc

sc+ q



( Kondolidasyonlu-drenajlı) 

t t = Arazidemakaslama

Kil

1. Uzunsüreninşaat, yumuşakkil üzerindeve içinde



2. Kararlıakışbulunantoprakdolgubaraj

t = Kilçekirdektemakaslama

gerilmesi

t

Core

End of construction –constructionpore pressureusually reachestheir maximum
valueswhenthe embankmentreachesmaximumheight

Steady-state seepage –after the reservoir has been filled for a long time, pore
pressuresare determinedby steadystateseepageconditionsandmaybe estimated
from a flow net wheregravitationalflow conditionsgovern.



Some practical applications of CD analysis for clays  

3. Excavationor natural slopein clay

t = In situ drained shear strength 

t

Note: CDtest simulatesthe long term condition in the field. Thus,
cd andfd shouldbe usedto evaluatethe longterm behavior
of soils



Konsolidasyonlu-Drenajsız(CU) 

t

Kil

1. Kısasüreninşaat



Some practical applications of CU analysis for clays  

2. Rapid drawdown behind an earth dam

Çekirdek

t

Rapid draw down –the upstreamslopestability may be critical for the rapid draw
down conditionwherethe water in the reservoircandrop drastically.



Some practical applications of CU analysis for clays  

3. Rapid construction of an embankment on a natural slope 

Note: Total stress parametersfrom CU test (ccu and fcu) can be used for stability
problemswhere,

Soilhavebecomefully consolidatedandareat equilibriumwith the existingstress
state; Then for some reason additional stressesare applied quickly with no
drainageoccurring

t = In situ undrained shear strength 

t



Du= [BDs3 + A (Ds1-Ds3)]

Doygun zeminlerde B=1

A= (Du/Dsd)

Kil türü A

Çok hassas 0.75 - 1.5

Normal konsolide 0.5 - 1

Kumlu 0.25 - 0.75   

Az aĸērēkonsolide 0.0 - 0.5 

¢akēllē - 0.25  ile 0.25

Yüksek derece aĸērē

konsolide

-0.5 ile 0.0

BOķLUK SUYU BASINCI (U) PARAMETRELERĶ

EG TG

EGTG

Üç eksenli deneyde (a) pozitif boĸluksuyu

basēncē, (b) negatif boĸluksuyu basēncē



DĶREKT MAKASLAMA DENEYĶ (ASTM D3080; TSE CEN ISO/TS 17892-10)
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Yatay deformasyon (x10-2 mm)

25 kPa 50 kPa 100 kPa

Makaslama deneyinde gerilme-deformasyon iliĸkisi
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Makaslama deformasyonu (x10-2 mm)

25 kPa 50 kPa 100 kPa

Makaslama deneyinde makaslama-d¿ĸeydeformasyon iliĸkisi



Arazikoşullarınınlaboratuvarda
benzetilmesi
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