SHEAR STRENGTH OF 50IL

Necessity of studying Shear Strength of 1oils :
* 50l fadure uswally ooours in Ehe farm of "ihasfing” along internal surlace within the sail,
Shear Strength;
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Components af shear strength of solls
Soil derives its shear strength from Two sources
= Cohesion bétweean particles [streds independent componant)
* Cementation between sand gralns
* Electrostatic attraction between clay particles
= Frictional resistance and interlocking between particles (s1ress dependent
component)
Cohesion :

Cohedion rEL -’ measure of the forces that eement particles of soils




SHEAR STRENGTH OF SQIL

Necassity of studying Shear Sirangth of soils :
=300 fallure Usually ocours i the ferm of "shearing” along internal surfoce Within the sall,
Shear Strangth:
= Thils, structueal strengin i1 primarily  functian of shear strength,
* The strength of 8 material st he greateet stresd it £6n eustaln
* Thesafety Hiﬁ'{ﬁ-ﬁt!ﬂmlﬁ] striicture is dependent on the strength of the soil
- lfﬂlESﬂH-'I;_H:h the structure Fnun:ilrgd on it can coflapse
Thus shear strength is
“The capacity of a material ta resist the internal and external forces which slide
“past vach other”
Significance of Shear Strength |
- Englneers must m-d:rs!_l_lpq the m__l}ar!:ahhﬂrinl_rﬁl!mnce'ln arder to analyze soil stability problems such ay;
- Bearing capacity
« Latersl earth pressure on earth-retaining structure
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Compoanents of shear strength of solls
Soil derlves its shear $trength from bwo sources,
= Coheslon between particles {stress independent component)
= Cementation betwean sand graing
= Electrostatic attraction between clay particles
= Frictional resistance and interlocking betwesn particles (strass dependent
camponent)

Cohesion :

Coklvesion {C), isa measure of the forces that cement particled af soils




Internal Friction ;

Internal Frictian angie (7), s the msssure of the shear strength of solls due ta frictian

#: Angle of Internal irictian; . ::Mﬂ fictian
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Angle of Repose

Angle of Repoce determined by:

Particle size (higher for targe particles)
Particle shape (higher for angular shapes}

Shear strength (highier for highar shiear strength|

Stresses:

Gravity generates stresses {force per unit arga) i the ground at different points

Stress on.aplane at a given point is viewed in termi of two components:

Narmal stress (a) | acts normal 1o the plane and tends to compress soll

grains towards each ather (volume change]

Shenr stress [t): acts tangential to the plans and tends to sfide grains relative to-each other (distortion and ultimately
sliding failure).

LECTURE 31

Factors Influencing Shear Strength:

The sheanng strength, Is affected by:

— soil composition: mineralogy, grain size and grain size distribution, shape of
particles, pore fluid type and content, ions.on grain and in pore fluid.

— initinl state: State can be describe by terms such as: loose, dense, overconsolidatad,
normally consalidated, stiff, soft, etc

- Strurture: Refers to the armangement of particles within the sail mass; the

manner inwhich the particles are packed: or distributed. Fealures such as

layers, voids, pockets, cementation, etc, are part of the structure.

Maohr-Coulomb Fallure Criteria:
This theory states that a material fails because of a ceitical camblnation of normal stress and shear stress, 2nd not from

their elther maximum normal or shear stress alone,
Mohr-Coulomb Failure
Criterion
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'm ~ Typical Values of Drained Angle
-af tietion for Sands und Silts

type @' [dogl  p=tand’
Rannded groiny

17-30 0.51-0.58
30-35 0.58-0.70
3538 070078

M-35 58-0.70
15-40 0.70-0.84
40 45 0.84-1.00
3448 0.67-1.11
] P 0.49-0.70

ar failure criterion




Direct Shear Test:

any sand tan be convenlently tested by direct shear tests. The sand is placed in a shear box that Is splitinta two
: 24 A normal load b first applied to the specimen, Then a shear foree (s apptied ta the top hall of the thear

h“ to couse fallure in the-sand, The narmal and shear strasses at fallure are

Shear
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Peak shear strength
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be applied to the specimen in the axial direction 1o cause fallure {so=taf at fallure]. Drainage from the spedimen Gt
M 2 stopped, depanding on tha test condition. Far clays, thres main types of tests can be conducted with Triaxyl

diagram of the Triaxial test Alange
ane in & Lucite chamber, &n all-round cangg,

chamber Huid (genaszlly water or glycarin). An added stresg {8a] 2
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s in figure. For saturated elays, the value of 8l-gz,,,,
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~The fatal strass Mohe's circle at failurg ean now be drawrn, =2
eonmant; respective of the chamber conlining pressure, 3. The tangent 10 thase Mohr's circhies will e 8 horlzonts] jin, ¥

‘the p=0 condition, The shear fress far this cond tian i

6 = undralned ¢ o (or ndrained shear strength)
The pore pressure developed in the soil specimen ring ¢
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