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List of 28 Bearing Capacity of Cohesive Soil Formulas

Bearing Capacity of Cohesive Soil @

1) Bearing Capacity Factor Dependent on Cohesion for Circular Footing @

9f — Gs
i N, =
(A 1.3-C
60kPa — 45.9kN /m?
a 8.540279 = 1.3 - 1.27kPa

2) Bearing Capacity Factor Dependent on Cohesion for Square Footing @

A — G
)-(1+03-(2))

AN =

60kPa — 45.9kN/m?
(1.27kPa) - (140.3- ($2))

@ 0.654228 =

3) Bearing Capacity for Circular Footing given Value of Bearing Capacity Factor @
qf= (74-C) + o,

0 55.298kPa = (7.4 - 1.27kPa) + 45.9kN /m

4) Bearing Capacity of Cohesive Soil for Circular Footing @

qf: (1.3-C-N¢) + o

a 60.759kPa = (1.3 - 1.27kPa - 9) + 45.9kN/m?

5) Bearing Capacity of Cohesive Soil for Square Footing @

- (N (1+03:(F))) +=

B0 59.0445kPa = ((1.27kPa -9)- <1 +0.3- (i—i))) + 45.9kN /me
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6) Cohesion of Soil for Circular Footing given Value of Bearing Capacity Factor @
Qs — ©,
C= 2 s
7.4

60kPa — 45.9kN/m?
7.4

@ 1.905405kPa =

7) Cohesion of Soil given Bearing Capacity for Circular Footing @

~ 9r— o
C_l.3~Nc

60kPa — 45.9kN /m?
1.3-9

@ 1.205128kPa =

8) Cohesion of Soil given Bearing Capacity for Square Footing @

df — O
) (1+03- (1))

C=
.

60kPa — 45.9kN /m>
(9)- (1+03- ()

@ 1.362319kPa =

9) Effective Surcharge for Circular Footing given Value of Bearing Capacity Factorr_‘:

Bo.=q - (74-C)
B 50.602kN/m> = 60kPa — (7.4 - 1.27kPa)

10) Effective Surcharge given Bearing Capacity for Circular Footing @

Bo. = (o — (1.3-C-No))
B 45.141kN/m> = (60kPa — (1.3 - 1.27kPa - 9))

11) Effective Surcharge given Bearing Capacity for Square Footing @

@ (1050 (110 (2))
2m

B 46.8555kN /m? = 60kPa — ((1.27kPa .9)- (1 +03- (H)))
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12) Length of Footing given Bearing Capacity for Square Footing @

0.3-B Open Calculator (&'
L= —"- -
9f—0s
(%) -1
B 2.568539m = 0.3-2m
(60kPa—45.9kN/m2) _1
T.27kPa-0

13) Width of Footing given Bearing Capacity for Square Footing @

— Open Calculator (&'
B ((L=%)_1). L
C-N, 0.3

a 3.114611m — 60kPa — 45.9kN/m? 1 4m
: we= 1.27kPa -9 0.3

Frictional Cohesive Soil @

14) Bearing Capacity Factor Dependent on Cohesion for Rectangular Footing G‘
. N Qe — ((Gs X Nq) + (04 v -B- Ny)) Open Calculator (&'
by N, =

(€)- (1+03- (%))

127.8kPa — ((45.9kN/m? - 2.0) + (0.4 - 18kN/m’ - 2m - 1.6))
(1.27kPa) - (1+0.3- (22))

4m

@ 8.873673 =

15) Bearing Capacity Factor Dependent on Cohesion for Rectangular Footing given Shape Factor @

N, = Afe — ((Gs ’ Nq) + ((0-5 -y-B- NY) . (1 —0.2. (%)))) Open Calculator (&'
(C)-(1403-(2))
@) 001745 = 127.8kPa — ((45.9kN/m? - 2.0) + (0.5 - 18kN/m’ - 2m - 1.6) - (1 — 0.2 - (22))))

(1.27kPa) - (14 0.3- (53))

16) Bearing Capacity Factor Dependent on Surcharge for Rectangular Footing @

—(((C-No)- (140.3-(£))) + (0.4-v-B-N,)) Oen Calculator (3

O

Nq _ Atec

S

Loosog _ L27-8kPa — (((1.27kPa-9) - (1403 ($2))) + (0.4 - 18kN/m* - 2m - 1.6))
@ ’ B 45.9kN /m?
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17) Bearing Capacity Factor Dependent on Surcharge for Rectangular Footing given Shape Factor l'!'

Open Calculator (&
N = 4= ((C-N9 - (1+03-(£))) + ((05-v-B-N,) - (1 - 0:2- (£))))
x|

127.8kPa — (((1.27kPa-9) - (1+0.3- (§2))) + ((0.5- 18kN/m*- 2m - 1.6) - (1 - 0.2- ($2))))
45.9kN /m>

1.933235 =

18) Bearing Capacity Factor Dependent on Unit Weight for Rectangular Footing L‘.‘

N — dfe — (((C - Ne) - (1 +0.3- (%))) + (og - Nq)) Open Calculator (&
T 04-B-y

127.8kPa — (((1.27kPa-9) - (1+0.3- (32))) + (45.9kN/m - 2.0))
0.4-2m - 18kN/m?

@ 1.587188 =

19) Bearing Capacity Factor Dependent on Weight for Rectangular Footing given Shape Factor @
N — dfc — (((C . NC) . (1 +0.3- (%))) + (Gs . Nq)) Open Calculator &'
Y (0589 (1-02-(P))

127.8kPa — (((1.27kPa-9) - (1+0.3- (32))) + (45.9kN/m’ - 2.0))
(0.5-2m - 18kN/m>) - (1 — 0.2 (32))

@ 1.410833 =

20) Cohesion of Soil for Rectangular Footing given Shape Factor @

((Gs Ny + ((0_5 .y-B- NY) . (1 ~0.2- (%)))) Open Calculator @

o Adfc —
@o- (No)- (1+0.3-(2))

127.8kPa — ((45.9kN/m? - 2.0) + ((0.5 - 18kN/m’ - 2m - 1.6) - (1 — 0.2 (32))))
(9)- (1+03-(33))

@ 0.973913kPa =

21) Cohesion of Soil given Ultimate Bearing Capacity for Rectangular Footing @
((Gs . Nq) + (04 v B- NY)) Open Calculator (&'
(No)- (1+0.3-(£))

127.8kPa — ((45.9kN/m? - 2.0) + (0.4 - 18kN/m’ - 2m - 1.6))
(9)- (1+03- (%))

C: qu_

a 1.252174kPa =
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22) Effective Surcharge for Rectangular Footing @

o dge — (((C . Nc) . (]_ +0.3- (%))) + (04 v B- Ny)) Open Calculator &'
S Nq
_ .9). (2 . 5. .
() 45,5075k — 127.8kPa — (((1.27kPa-9) - (1 + 0.3; 0( 2m))) + (0.4 - 18kN/m’ - 2m - 1.6))
23) Effective Surcharge for Rectangular Footing given Shape Factor @
Open Calculator (&'
e (N (1403 (3))) + ((05-v-B-N) - (1-02- (3))))
S Nq

o
127.8kPa — (((1.27kPa-9) - (1+0.3- (22))) + ((0.5- 18kN/m’- 2m - 1.6) - (1 — 0.2 - (-

44. kN /m? = 4m
36775kN /m 5

24) Length of Rectangular Footing given Ultimate Bearing Capacity @

0.3-B Open Calculator @

L - (‘kc_ ((Gs'Nq)+(0'4'“/'B'Nv)) ) —1
C-N,

0.3-2m

) +.482353m =
( 127.8kPa—((45.9kN /m?2.0)+(0.4-18kN/m’*-2m-1.6)) ) _1

1.27kPa-9

25) Ultimate Bearing Capacity for Rectangular Footing @

B a. = ((C-Nc)- <1+0.3- (%))) + (05-Ng) + (0.4-vy-B-N,)

Open Calculator (&'

2
) 127.9845kPa = <(1.27kPa .9)- (1 +0.3- <ﬁ>>> + (45.9KN /m? - 2.0) + (0.4 - 18kN/m’ - 2m - 1.6)

26) Ultimate Bearing Capacity for Rectangular Footing given Shape Factor @

Open Calculator (&'

o — ((C.NC). <1+0.3. (%))) + (0, Ng) + ((0.5~y~B~Ny) : (1—0-2' (%)))

ox]
2m

130.8645kPa = <(1.27kPa~9)~ (1 +0.3- <E>>> + (45.9kN/m? - 2.0) + ((0.5 - 18kN/m’ - 2m - 1.6) - (:

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/effective-surcharge-for-rectangular-footing-calculator/Calc-29374
https://www.calculatoratoz.com/en/effective-surcharge-for-rectangular-footing-given-shape-factor-calculator/Calc-29385
https://www.calculatoratoz.com/en/length-of-rectangular-footing-given-ultimate-bearing-capacity-calculator/Calc-29378
https://www.calculatoratoz.com/en/ultimate-bearing-capacity-for-rectangular-footing-calculator/Calc-29371
https://www.calculatoratoz.com/en/ultimate-bearing-capacity-for-rectangular-footing-given-shape-factor-calculator/Calc-29380
https://www.calculatoratoz.com/en/effective-surcharge-for-rectangular-footing-calculator/Calc-29374
https://www.calculatoratoz.com/en/effective-surcharge-for-rectangular-footing-given-shape-factor-calculator/Calc-29385
https://www.calculatoratoz.com/en/length-of-rectangular-footing-given-ultimate-bearing-capacity-calculator/Calc-29378
https://www.calculatoratoz.com/en/ultimate-bearing-capacity-for-rectangular-footing-calculator/Calc-29371
https://www.calculatoratoz.com/en/ultimate-bearing-capacity-for-rectangular-footing-given-shape-factor-calculator/Calc-29380

Bearing Capacity of Cohesive Soil Formulas... 710

27) Unit Weight of Soil for Rectangular Footing given Shape Factor ['_‘n

en acuaorl'_'n
g - e (€N (1503 (}))) + (o, N) oo
(0.5-B-N,) - (1-0.2- (2))
127.8kPa — (((1.27kPa-9) - (14 0.3 - (22 45.9kN /m? - 2.0
() 15.87187kN /e — a— ((( a-9)-(1+03-(47))) +( /m? - 2.0))
(0.5-2m-1.6)- (1—0.2- (32))
28) Unit Weight of Soil given Ultimate Bearing Capacity for Rectangular Footing @
Open Calculator (&'

are = (((C-No) - (1403 (£))) + (o5-No))
@ = 0.4-B-NyL

127.8kPa — (((1.27kPa-9) - (14 0.3 (£2))) + (45.9kN/m’ - 2.0))
0.4-2m-1.6

B 17.85586kN /m* =
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Variables Used

« B Width of Footing (Meter)
o C Cohesion in Soil as Kilopascal (Kilopascal)
o L Length of Footing (Meter)

. Nc Bearing Capacity Factor dependent on Cohesion

. Nq Bearing Capacity Factor dependent on Surcharge
. NV Bearing Capacity Factor dependent on Unit Weight
¢ Qs Ultimate Bearing Capacity (Kilopascal)

¢ (¢c Ultimate Bearing Capacity in Soil (Kilopascal)

¢ Y Unit Weight of Soil (Kilonewton per Cubic Meter)
¢ Og Effective Surcharge in KiloPascal (Kilonewton per Square Meter)
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Constants, Functions, Measurements used

e Measurement: Length in Meter (m)
Length Unit Conversion @

¢ Measurement: Pressure in Kilopascal (kPa), Kilonewton per Square Meter (kN/m?)
Pressure Unit Conversion (&'

e Measurement: Specific Weight in Kilonewton per Cubic Meter (kN/m?)
Specific Weight Unit Conversion @
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