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Formulas List of 23
Examples Important Terzaghi's Analysis: Purely Cohesive
with Units Soil Formulas

1) Angle of Shearing Resistance given Bearing Capacity Factor Formula (af

 Emm
@ = acot Ne 6.4031° = acot( J >
N -1 2.01-1
q
2) Bearing Capacity Factor Dependent on Cohesion for Cohesive Soil given Depth of Footing
Formula (@
Evaluate Formula [
- . . 60kpa - 18kN/m® + 1.01m - 2.01
N= X (D) Ng) | | 46916 = 20 (18w ) )
c C 5.0kPa
S

3) Bearing Capacity Factor Dependent on cohesion for Purely Cohesive Soil Formula (af

!m@ Example with Units EvelliEis ol @
- . 127.8kpa - 45.9kn/m? ) - 2.01
N o ((os) Na) | | 71082 = - (( /) )
c = C 5.0kpa
S

4) Bearing Capacity Factor Dependent on cohesion given Angle of Shearing Resistance

Formula (@
Example with Units Evaluate Formula (@

ch(Nq-l)-cot(((p)) 1.01 = (2.01-1) -cot( (45°))

5) Bearing Capacity Factor Dependent on Surcharge for Cohesive Soil given Depth of Footing

Formula (@
.- . 60kpa - ( 5.0kpa + 9
N =X (€ Ne) | | 0.g251 = 20 (50w -9)
q = y-D 18kN/m?® + 1.01m
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6) Bearing Capacity Factor Dependent on Surcharge for Purely Cohesive Soil Formula (af

- . 60kpa - ( 5.0kpa - 9
N o= d (s N) 03268 = —— (50w - 9)
q - o, 4-5.9]|<N/mz

7) Bearing Capacity Factor Dependent on Surcharge given Angle of Shearing Resistance

Formula @
N, 9
No=| —7zay | T | 11834 = —7m sy | T
cot( 57 cot ()
8) Bearing Capacity Factor Dependent on Weight given Passive Earth Pressure Coefficient
Formula (@
Evaluate Formula (@

=) (i)

Example with Units

Lo (tan((;So))).(((Cos(zé;zo))Z)_l)

9) Bearing Capacity for Purely Cohesive Soil Formula (af

Evaluate Formula (@

ar= (G5 Ne) + (o5-Nq))
Example with Units

137.259kpa = ((5.0kpa - 9) + (45.91/m* - 2.01) )

10) Bearing Capacity for Purely Cohesive Soil given Depth of Footing Formula (af

Evaluate Formula [
(5 7) () 1))

Example with Units

81.5418kpa = ((5.0ka - 9) + ((181/m* - 1.01m ) - 2.01) )
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11) Bearing Capacity for Purely Cohesive Soil given Unit Weight of Soil Formula (]

Formula

qf = (5.7-CS) + oy

Example with Units

7442 = (5.7 5.0kpa ) + 45.9kn/m?

Evaluate Formula @

12) Bearing Capacity for Purely Cohesive Soil given Value of Bearing Capacity Factor Formula

(af

MR o |

ar= (¢

57) + (o))

Example with Units

744xpa = ((5.0ka -5.7) + (45.9kv/m ) )

Evaluate Formula @

13) Cohesion of Soil for Purely Cohesive Soil given Depth of Footing Formula @

Formula

Example with Units

g (v

'D)'Nq)

N

C

60kpa - ((18kn/m* - 1.01m ) - 2.01)

2.6065kpa =

9

Evaluate Formula @

14) Cohesion of Soil for Purely Cohesive Soil given Unit Weight of Soil Formula (af

B o

a-(vy-D)

S

5.7

Example with Units

60kpa - ((18kN/m* - 1.01m )

7.3368kpa =

5.7

Evaluate Formula @

15) Cohesion of Soil given Bearing Capacity for Purely Cohesive Soil Formula (af

I Formua |
C, = Afc - (:I_S‘Nq)
c

3.949kpa =

Example with Units

127.8kpa - ( 45.9kn/m? - 2.01)

9

Evaluate Formula @

16) Cohesion of Soil given Value of Bearing Capacity Factor Formula (af

Formula

C

- ()

s 5.7

2.4737xpa =

Example with Units

60kpPa - (45.’91<N/m2 )

5.7

Evaluate Formula [

17) Depth of Footing given Bearing Capacity for Purely Cohesive Soil Formula (af

Formula

D

qf'(cs'Nc
Y'Nq

)

0.4146m =

Example with Units

60kpa - ( 5.0kpa - 9)
18kN/m® -+ 2.01
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Evaluate Formula @
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18) Depth of Footing given Value of Bearing Capacity Factor Formula (af

I Formula | Evaluate Formula [
ar- (C5-5.7) Lys, _ 80w - (5.0kpa -5.7)
D= Y 18kN/m?

19) Effective Surcharge given Bearing Capacity for Purely Cohesive Soil Formula (af

Example with Units Evaluate Formula (@

9 - (G- Ne) 74627 yme = 20 (50w -9)

Os = 2.01
N
q

20) Effective Surcharge given Value of Bearing Capacity Factor Formula (af

[Formula | Example with Units Evaluate Formua &

o = q;- (5.7. Cs) 31.5kN/m? = 60kpa - (5.7 - 5.0kpa )

21) Passive Earth Pressure Coefficient given Bearing Capacity Factor Formula (af

Evaluate Formula (@

— Y . 2
=1\ =y |1t (cos((@)))
2

Example with Units
1.6 2
2.1 = _— 1] 45°
tan((45“)) + (COS(( 5 )))
2

22) Unit Weight of Soil given Bearing Capacity for Purely Cohesive Soil Formula (af

Example with Units Evaluate Formula @

- ‘ 60kpa - ( 5.0kpa - 9
y = M 7.3888kN/m* = - ( kP )
DNy 1.01m - 2.01

23) Unit Weight of Soil given Value of Bearing Capacity Factor Formula (af

B Fomula | Sl
- . 60kpa - ( 5.0kpa - 5.7
- (C-57) 31.1881kN/m* = — (50w -57)

Y= D 1.01m
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Variables used in list of Terzaghi's
Analysis: Purely Cohesive Soil
Formulas above

Cs Cohesion of Soil (Kilopascal)

D Depth of Footing (Meter)
Kp Coefficient of Passive Pressure

Nc Bearing Capacity Factor dependent on
Cohesion

Nq Bearing Capacity Factor dependent on
Surcharge

NY Bearing Capacity Factor dependent on Unit
Weight

gs Ultimate Bearing Capacity (Kilopascal)

Qs Ultimate Bearing Capacity in Soil (Kilopascal)

Y Unit Weight of Soil (Kilonewton per Cubic
Meter)

O ¢ Effective Surcharge in KiloPascal (Kilonewton
per Square Meter)

@ Angle of Shearing Resistance (Degree)

. © formuladen.com

Constants, Functions,
Measurements used in list of
Terzaghi's Analysis: Purely
Cohesive Soil Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

Functions: acot, acot(Number)

The ACOT function calculates the arccotangent of
a given number which is an angle given in radians
from 0 (zero) to pi.

Functions: cos, cos(Angle)

Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.
Functions: cot, cot(Angle)

Cotangent is a trigonometric function that is
defined as the ratio of the adjacent side to the
opposite side in a right triangle.

Functions: tan, tan(Angle)

The tangent of an angle is a trigonometric ratio of
the length of the side opposite an angle to the
length of the side adjacent to an angle in a right
triangle.

Measurement: Length in Meter (m)

Length Unit Conversion @

Measurement: Pressure in Kilopascal (kPa),
Kilonewton per Square Meter (kN/m?)

Pressure Unit Conversion @

Measurement: Angle in Degree (°)

Angle Unit Conversion @

Measurement: Specific Weight in Kilonewton per
Cubic Meter (kN/m?)

Specific Weight Unit Conversion @
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Download other Important Terzaghi's Analysis: Shear Failure Theories
PDFs

¢ Important Terzaghi's Analysis: Purely e Important Terzaghi's Analysis: Water
Cohesive Soil Formulas @ Table is Below the Base of Footing
Formulas @

Try our Unique Visual Calculators

Percentage of number B ° @ LCM calculator @

4 Simple fraction
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