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1) Angle of Shearing Resistance given Weight of Wedge Formula (a{

Example with Units Evaluate Formula (@

B Formua |
Wwe'4’

@ = atan
v-(B)

)

138.09xn - 4

82,5734 = atan| ————
18xkN/m? - (Zm )

)

2) Cohesion of Soil given Loading Intensity by Terzaghi's Analysis Formula @

Formula

Evaluate Formula [

o

2.

<B»tan(
P, Y

B

180
4

i

9-m

C=

180

)
]

tan(

Example with Units

4.2301kpa =

26.8kpa - ((

2-26.92xpa

<tan(

82.57° -3.1416

180

2m 4

> < 18kN/m* - 2m

)

82.57¢ -3.1416
tan| —
180

3) Downward Force on Wedge Formula (af

Formula

R, =q-B+

2 m
y-B -tan((p)~(m)
4

Example with Units

56.009kN = 26.8kPa - 2m +

Evaluate Formula @

18kN/m® - 2m ~ - tan ( 82.57

e).(

3.1416
180

)

4
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4) Loading Intensity using Bearing Capacity Factors Formula (af

Evaluate Formula @

ap=(C-N)+ (o5 Ny )+ (05-7-B-N,)

Example with Units

129.2229wpa = (4.23kpa - 1.93 ) + (45.9kv/m? - 2.01) + (0.5- 18k/m* - 2m - 1.6 )

5) Unit Weight of Soil given Weight of Wedge and Width of Footing Formula (af

[Formui
Wy, - 4 138.09kN - 4

18.0083kN/m* =

yztan((q)))-(B)2 tam((82.57°))-(2m)2

6) Weight of Wedge given Width of Footing Formula (a1

Formula Example with Units Evaluate Formula ([
2 2
t -y- (B t 82.57° ) - 18 s (2
we =—an((p)4y ()1 | 1380260 = 20 ) — (2n)

7) Width of Footing given Load Intensity Formula (af

Evaluate Formula (@
2
-q +\/(q) + Rv~y~tan(<p)
B =
y-tan( )
2

2
-26.8Ka +\[(26.8kPa )"+ 56.109kn - 18kn/m* - tan ( 82.57° )
0.9446m =

18 kN/m? <tan( 82.57° )
2

8) Width of Footing given Weight of Wedge Formula (af

Example with Units Evaluate Formula (@

10.011{g -4

82.57° -3.1416

tan( _—
180

0.2974m =
) - 18xN/m?
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9) Specialization of Terzaghi's Equations Formulas (@

9.1) Bearing Capacity depending on Shape Factors Formula B

qs:(Sc'C'Nc)+(Us'Nq)+(0-5'Y'B-NY-sy)

152.2176kpa = (1.7 - 4.23kpa - 1.93 ) + (45.91/m? - 2.01) + (0.5 181v/m? - 2m - 1.6 - 1.60 )

9.2) Bearing Capacity Factor Dependent on Cohesion Formula (af

Evaluate Formula @
N = - ((Gl'Nq) + (O'S'Y'B’NV'SY))
© sc- C
Lo33 = S0k - ((10.0pa -2.01) + (0.5 18k/m® - 2m - 1.6 - 1.60 ) )
U 1.7 - 4.23kpa

9.3) Bearing Capacity Factor Dependent on Unit Weight Formula (af

. - ((sc- e N )+ (0 Ng))
v 05-B-y-s,
L6007 = 60kpa - ( (1.7 - 4.23kpa - 1.93 ) + (10.07a - 2.01) )

0.5-2m - 18kn/m® - 1.60

9.4) Bearing Capacity for Round Footing Formula (af

Evaluate Formula @

dround = (13-C-Ne) + (0"~ Ng ) + (05-v-B-N,-0.6)

Example with Units

27.9132kpa = (1.3 4.23kpa - 1.93) + ((10.0Pa - 2.01) + (0.5 18i/m* - 2m - 1.6 - 0.6)

9.5) Bearing Capacity for Square Footing Formula (af

9square = (1-3'C'Nc) + (G"Nq) + (0.5~Y~B~Ny~0,8)

33.6732kpa = (1.3 4.23kpa - 1.93) + ((10.0Pa - 2.01) + (0.5- 18iN/m’ - 2m - 1.6 - 0.8)
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9.6) Bearing Capacity for Strip Footing Formula (af

Evaluate Formula @

Formula

qstrip = (C

Ne) + (

Ny )+ (05 y-B-N,)

Example with Units

36.984kpa

(423kpa - 1.93) + (10.0Pa - 2.01) + (0.5 18ky/m* - 2m - 1.6)

9.7) Cohesion of Soil depending on Shape Factors Formula (af

C= qf'((G"NQ) + (O'S'V'B'Nv'sv))
a Sc+ N
4.2365kpa = 60kpa - ( ( 10.0pa - 2-01) + (0-5 - 18kN/m® + 2m - 1.6 - 1.60) )

1.7 -1.93

9.8) Cohesion of Soil given Round Footing and Bearing Capacity Formula @

Evaluate Formula @

. qf-((o'-Nq)+(0.5-y-B-Ny-O.6))
T 13-N,
- ((10.0ra - 2. 5+ 18k/m’ - 2m - 1.6 - 0.
1701870 = 20K ((10.0ra -2.01) + (0.5- 18k, 6-0.6))

1.3-1.93

9.9) Cohesion of Soil given Square Footing and Bearing Capacity Formula (a1

oo ((o'"Ng)+ (05 v B-N,-08))
M 13-N,
14.723kpa = 60kpa - ((10.0Pa . 2-01) + (0-5' 18kN/m?® + 2m - 1.6-0.8))

1.3-1.93
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9.10) Cohesion of Soil given Strip Footing and Bearing Capacity Formula (af

Evaluate Formula (@
. a- (o Ng) + (05-y-B-N,-1))
st 1- Nc
161554k < 50K ((10.0pa 42.01)1+ Eg.: 18k/m? - 2m - 1.6-1) )

9.11) Effective Surcharge given Round Footing and Bearing Capacity Formula @

ar- ((13-¢-N.) + (05-y-B-N,-06))
Oround =
Nq
15,9736 wme = S0 ((1.3- 423k - 1.93)2+0f0.5~ 18k/m* - 2m - 1.6-0.6) )

9.12) Effective Surcharge given Square Footing and Bearing Capacity Formula (af

q¢ - ((1-3~C-NC) + (0.5~y-B-NY~0.8))
Osquare = N
q
131079 10y/m* = 60kPa - ( (1.3 - 4.23kpa - 1.93 );.01(0_5. 181N/m?® - 2m - 1.6 - 0.8) )

9.13) Effective Surcharge given Strip Footing and Bearing Capacity Formula @

Evaluate Formula [
a- ((1-CN )+ (05-v-B-N,-1))
Ostrip = N
q
114607t — 60kpa - ( (1-4.23kpa -1.93)2+01(0.5~ 18kN/m* + 2m - 1.6-1) )
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9.14) Shape Factor Dependent on Cohesion Formula (af

Evaluate Formula (@
_ qf'((G"NQ) + (O'S'V'B'NV'SV))
e N, C
L7026 < 50K - ((10.0pa -2.01) + (0.5 181/m® - 2m - 1.6 - 1.60 ) )
1.93 - 4.23kpa

9.15) Shape Factor Dependent on Unit Weight Formula (]

. - Qf'((sc'C'NC)+(U"Nq))
v 05-B-y-N,

Le0g7 < S0P - ((17-423ka -1.93) + (10.0ra - 2.01) )
0.5-2m - 18k/m* - 1.6

9.16) Unit Weight of Soil given Round Footing and Bearing Capacity Formula (a1

Qs - ((1'3' G Nc) + (Ground'Nq))
y =
0.5- Ny - Broung  0-6

110.819kpa - ( (1.3 17.01kpa - 1.93 ) + (15.971/m* - 2.01) )
13.173kN/m* =
0.5-1.6-5.7m - 0.6

9.17) Unit Weight of Soil given Shape Factor Formula (af
Evaluate Formula [

o ((s¢ 1) + (o1 %))

O'S'Ny'B'Sy

Y =

Example with Units

601 - (1.7 - 4231 - 1.93) + (10.0ps - 201
18.0083k/m* = —o (( — k;é ) )16(5 : ))
. . . - m -* .
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9.18) Unit Weight of Soil given Square Footing and Bearing Capacity Formula (af

Formula

Y =

o0 (136 ) + (e M)

05-N,-B 0.8

square

Example with Units

17.3611kN/m* =

Evaluate Formula @

110.819kpa - ( (1.3 14.72kpa - 1.93 ) + (13.10Kkw/m - 2.01) )

0.5-1.6-4.28m - 0.8

9.19) Unit Weight of Soil given Strip Footing and Bearing Capacity Formula (af

Formula

Y =

a5~ (1 Coe Ne) + (Oguip-Ng ) )

O.5-Ny‘B 1

strip

Example with Units

19.7127 kN/m* =

Evaluate Formula [

110.819kpa - ( (1-16.15kpa - 1.93 ) + ((11.46kN/m* - 2.01) )

0.5-1.6-359m -1

9.20) Width of Footing given Round Footing and Bearing Capacity Formula (af

Formula

B

round =

o (1368 ) + (o))

0.5-N,-y-0.6

Example with Units

5.7138m =

60kpa - ( (1.3-4.23kpa - 1.93) + (10.0pa - 2.01) )

0.5- 1.6 - 181n/m* - 0.6

9.21) Width of Footing given Shape Factor Formula (af

Evaluate Formula @

. ar- ((se- € N) + (0 Ng))
= O-S'NY'Y.SY
20009, = 20 - ((1.7-423wa -1.93) + (10.0pa - 2.01))

0.5- 1.6 - 18kn/m® - 1.60

- © formuladen.com

Evaluate Formula @

Important Bearing Capacity of Soil by Terzaghi's Analysis Formulas PDF... 7/12


https://www.formuladen.com/en/unit-weight-of-soil-given-square-footing-and-bearing-capacity-formula/Formula-29234
https://www.formuladen.com/en/unit-weight-of-soil-given-square-footing-and-bearing-capacity-formula/Formula-29234
https://www.formuladen.com/en/unit-weight-of-soil-given-strip-footing-and-bearing-capacity-formula/Formula-29232
https://www.formuladen.com/en/unit-weight-of-soil-given-strip-footing-and-bearing-capacity-formula/Formula-29232
https://www.formuladen.com/en/width-of-footing-given-round-footing-and-bearing-capacity-formula/Formula-29230
https://www.formuladen.com/en/width-of-footing-given-round-footing-and-bearing-capacity-formula/Formula-29230
https://www.formuladen.com/en/width-of-footing-given-shape-factor-formula/Formula-29217
https://www.formuladen.com/en/width-of-footing-given-shape-factor-formula/Formula-29217
https://www.formuladen.com/en/unit-weight-of-soil-given-square-footing-and-bearing-capacity-formula/Formula-29234
https://www.formuladen.com/en/unit-weight-of-soil-given-square-footing-and-bearing-capacity-formula/Formula-29234
https://www.formuladen.com/en/unit-weight-of-soil-given-strip-footing-and-bearing-capacity-formula/Formula-29232
https://www.formuladen.com/en/unit-weight-of-soil-given-strip-footing-and-bearing-capacity-formula/Formula-29232
https://www.formuladen.com/en/width-of-footing-given-round-footing-and-bearing-capacity-formula/Formula-29230
https://www.formuladen.com/en/width-of-footing-given-round-footing-and-bearing-capacity-formula/Formula-29230
https://www.formuladen.com/en/width-of-footing-given-shape-factor-formula/Formula-29217
https://www.formuladen.com/en/width-of-footing-given-shape-factor-formula/Formula-29217
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

9.22) Width of Footing given Square Footing and Bearing Capacity Formula (af

Evaluate Formula (@
(e s (o)
square 05-N,-y-08
12853, = S0 ((1.3-4.23pa - 1.93) + (10.0ra - 2.01) )
0.5 1.6 - 18kN/m* - 0.8

9.23) Width of Footing given Strip Footing and Bearing Capacity Formula @

a- ((1-e-Ne) + (o ny))

05-N,-y-1

B

strip =

60kpa - (((1-4.23kpa - 1.93) + (10.0ra - 2.01) )
0.5 1.6 - 18kn/m® - 1

3.5983m =
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Variables used in list of Bearing
Capacity of Soil by Terzaghi's
Analysis Formulas above

B Width of Footing (Meter)

B/ ound Width of Footing for Round Footing
(Meter)

Bsquare Width of Footing for Square Footing
(Meter)

Bstrip Width of Footing for Strip Footing (Meter)

C Cohesion (Kilopascal)

Cr Cohesion of Soil given Round Footing
(Kilopascal)

qu Cohesion of Soil given Square Footing
(Kilopascal)

C¢ Cohesion of Soil given Strip Footing
(Kilopascal)

Nc Bearing Capacity Factor dependent on
Cohesion

Nq Bearing Capacity Factor dependent on
Surcharge

NY Bearing Capacity Factor dependent on Unit
Weight

Pp Passive Earth Pressure (Kilopascal)

q Load Intensity (Kilopascal)

qp, Loading Intensity with Bearing Capacity
Factors (Kilopascal)

gs Ultimate Bearing Capacity (Kilopascal)
Around Bearing Capacity for Round Footing
(Kilopascal)

Qg Bearing Capacity (Kilopascal)

Usquare Bearing Capacity for Square Footing
(Kilopascal)

Ustrip Bearing Capacity for Strip Footing
(Kilopascal)

R,, Total Downward Force in Soil (Kilonewton)

S Shape Factor dependent on Cohesion

sY Shape Factor Dependent on Unit Weight
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Constants, Functions,
Measurements used in list of
Bearing Capacity of Soil by
Terzaghi's Analysis Formulas above

« constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

« Functions: atan, atan(Number)
Inverse tan is used to calculate the angle by
applying the tangent ratio of the angle, which is
the opposite side divided by the adjacent side of
the right triangle.

« Functions: sqgrt, sqrt(Number)
A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.

o 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 @

o Measurement: Weight in Kilogram (kg)
Weight Unit Conversion @

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

Pressure Unit Conversion @

« Measurement: Force in Kilonewton (kN)
Force Unit Conversion @

o 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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« W Weight of Wedge (Kilogram)
. Wwe Weight of Wedge in Kilonewton
(Kilonewton)

« Y Unit Weight of Soil (Kilonewton per Cubic
Meter)

. 0" Effective Surcharge (Pascal)

* Oround Effective Surcharge given Round Footing
(Kilonewton per Square Meter)

« Og Effective Surcharge (KN/m2) (Kilonewton per
Square Meter)

+ Ogquare Effective Surcharge given Square
Footing (Kilonewton per Square Meter)

+ Ostrip Effective Surcharge given Strip Footing
(Kilonewton per Square Meter)

o (P Angle of Shearing Resistance (Degree)
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