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Lateral Earth Pressure

Shallow foundation must have two main characteristic :
1. The foundations have to be safe against overall shear failure in

the soil that support them
2. This foundations can not undergo excessive displacement or

settlement

Introduction

The load unit per area of the foundation at which shear
failure in soil will occurs is called Bearing Load Capacity.
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Informasi yang diketahui

Pondasi : dimensinya (B)

Tanahnya : C,  f, g
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Lateral Earth PressurePOLA KERUNTUHAN TERZAGHI







A strip foundation with a width of B resting on the surface of a dense sand
or stiff cohesive soil. If a load gradually applied to the foundations,
settlement will increase. At a certain point – when the load per unit are
equals qu – a sudden failure in the soil supporting the foundation will take
place, and the failure surface in the surface in the soil will extend to the
ground surface. When such sudden failure in soil takes place, it is called
general shear failure.

General Shear Failure



If the foundation under consideration rests on sand or clayey soil of medium compaction,
an increase in the load foundation will also be accompanied by an increase in settlement.

The failure surface in the soil will gradually extend outward from the foundation. When the
load per unit area on the foundation equal qu(1), movement of the foundation will be
accompanied by sudden jerks. A considerable movement of the foundation is then
required for the failure surface in soil to extend to the ground surface. The load per unit
area at which this happens is the ultimate bearing capacity, qu.

Beyond that point, an increase in load will accompanied by a large increase in foundation 
settlement. The load per unit area of the foundation, qu(1), is referred to as the first failure 
load. A peak value of q is not realized in this type of failure, which is called the local shear 
failure in soil.

Local Shear Failure



If the foundation supported by a fairly loose soil, the failure surface in soil
will not extend to the ground surface. Beyond the ultimate failure load, qu,
the load-settlement plot will be steep and practically linear. This type of
failure in soil is called the punching shear failure.

Punching Shear Failure



Lateral Earth PressureTerzaghi’s Bearing Capacity Theory

c’  = cohesion of soil (kN/m2)
g = unit wight of soil (kN/m3) 
q = g Df

Local 

Shear 

Failure

(Strip foundation)
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Lateral Earth PressureExample

Refer to Example before



Lateral Earth PressureProblems

c’  = cohesion of soil (kN/m2)
g = unit wight of soil (kN/m3) 
q = g Df

(Strip foundation)



Lateral Earth PressureAssignment



End Slide



Lateral Earth PressureMeyerhoff’s Bearing Capacity Theory

Perhitungan bearing capacity Terzaghi dapat digunakan untuk bentuk pondasi
menerus, persegi, dan lingkaran. Namun formula perhitungan ini tidak bisa
merepresentasikan untuk bentuk pondasi bujursangkar (0 < B/L < 1). Selain
itu beban pada beberapa kondisi terdapat inklinasi pada arah beban di
pondasi. Meyerhoff (1963) telah merumuskan hal ini melalui rumus berikut :
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Lateral Earth PressureMeyerhoff’s Bearing Capacity Theory

Meyerhof’s Bearing 
Capacity Theory

Terzaghi’s Bearing 
Capacity Theory
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Lateral Earth PressureMeyerhof’s Bearing Capacity Theory

Problem 4.4



Lateral Earth PressureModification of Bearing Capacity Equations for Water Table

If the water table is close to the foundation, some modification of the
beraing capacity equation will be necessary :



Lateral Earth PressureModification of Bearing Capacity Equations for Water Table

In this case, the factor gin the
last term of the bearing
capacity equations must be
replace by the factor :

Based the assumption no seepage force in the soil



Lateral Earth PressureEccentrically Loaded Foundations

In several cases, foundation are subjected to moments in addition to the
vertical load.

The nominal distribution of pressure :

Where :

Q = total vertical load

M = Moment on the foundation



Lateral Earth PressureEccentrically Loaded Foundations

The Distance : is the eccentricity. So :

For e > B/6. qmin will be negative, which means that tension will

develop. Because soil cannot take any tension, there will then be a separation
between the foundation and the soil underlying it

The value of qmax :



Lateral Earth PressureUltimate Bearing Capacity under Eccentric Loading One-Way Eccentricity

The factor of safety for such types of loading against
bearing capacity failure can be evaluated by using the
procedure suggested by Meyerhoff (1953), Which is
generally referred to as the effective area method.

The following is Meyerhof’s step-by-step procedure for
determining the ultimate load that soil can support and
the factor of safety against bearing capacity failure :

STEP 1

Determine the effective dimensions of the foundation :

B’ = Effective width = B – 2e

L’ = effective length = L

(if the eccentricity were in the direction of the length of
the foundation, the value of L’ = L -2e and B’ = B



Lateral Earth PressureUltimate Bearing Capacity under Eccentric Loading One-Way Eccentricity

STEP 2

The ultimate bearing capacity :

To evaluate of shape factor with effective length and effective width dimension
instead of L and B, respectively. To determine depth factor do not replace B with B’ .

STEP 3

The total ultimate load that the foundation can sustain is :

STEP 4

The factor of safety against bearing capacity failure is :

STEP 5

Check the factor of safety against qmax or FS = qu’/qmax



Lateral Earth PressureEccentrically Loaded Foundations

Example #4

A square foundation is shown in
figure. If the Load = 10 ton and
moment = 15 ton/m , determine
the size of footing. Use formula
from Terzaghi ?

What next ??
gsat = 20 kN/m3

C’ = 20 kN/m2

f = 20o



Lateral Earth PressureEccentrically Loaded Foundations

Example #4

A continues foundation is shown
in figure. If the load eccentricity is
0.5ft, determine the ultimate
load, Qult per unit length of the
foundation

What next ??

Note : Because the foundation in question is a continues, B’/L’ will be Zero



Lateral Earth PressureTegangan Vertikal dalam Tanah

Tahun 1885, Boussinesq menemukan sebuah
hubungan matematis untuk menentukan
tegangan normal dan tegangan geser untuk
kondisi tanah homogen, elastic, dan isotropic
akibat beban terkonsentrasi di permukaan tanah.

Tegangan Akibat Beban Terkonsentrasi



Lateral Earth PressureTegangan Vertikal dalam Tanah

Di asumsikan radius = B/2, dan qo adalah beban
yang terdistribusi seragam per unit area. Untuk
menentukan tegangan pada titik A yang berlokasi
pada kedalaman z, Z harus diasumsikan persis
dibawah titik pusat beban lingkaran.

Tegangan Akibat Beban Lingkaran
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Tegangan Akibat Beban Lingkaran
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Tegangan Akibat Beban Garis
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Tegangan Akibat Beban Area Persegi Panjang

Formula Boussinesq
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Tegangan Akibat Beban Area Persegi Panjang
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Lateral Earth PressureTegangan Vertikal dalam Tanah

Tegangan Akibat Beban Area Persegi Panjang

Metode 2:1

Formula Boussinesq



Lateral Earth PressureTegangan Vertikal dalam Tanah

Tegangan Akibat Beban Timbunan



Lateral Earth PressureAnalisis Penurunan di Pondasi Dangkal

Penurunan Elastis Pondasi Dangkal di Tanah Lempung Jenuh
(Poisson Ratio = 0.5)
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Penurunan Elastis Pondasi Dangkal di Tanah Pasir
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Penurunan Konsolidasi



The increase in effective pressure, Ds’
on the clay layer is not Constant with
depth : the magnitude of Ds’ will
decrease with increase in depth
measured from the bottom of the
foundation.

The average in pressure may be
approximated by :

The method of determining the 
pressure increase caused by various 
types of foundation load using 
Boussinesq’s solution
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Penurunan Total

Penurunan Total  = Penurunan Elastik + Penurunan Konsolidasi


