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Examples . . . .
Important Bearing Capacity of Cohesive Soil Formulas

with Units

1) Bearing Capacity Factor Dependent on Cohesion for Circular Footing Formula (]

Formula

Example with Units Evaluate Formula [
60kpPa - 45.9kN/m?
1.3+ 1.27kpa

8.5403 =

2) Bearing Capacity Factor Dependent on Cohesion for Square Footing Formula (nf

Example with Units Evaluate Formula (&
g - O 60kpPa - 45.9kN/m?

9.6542 =

C:(c)<(1+0.3~(%>> (1-27kPa)'<1+0-3'<i:)>

3) Bearing Capacity for Circular Footing given Value of Bearing Capacity Factor Formula e

N

m Evaluate Formula @
qr=(74-C) +og| | 55298k = (7.4 1.27kpa ) + 45.91/m?

4) Bearing Capacity of Cohesive Soil for Circular Footing Formula (]

Example with Units Evaluate Formula @
q = (1_3. C- Nc) + o, | 60.759kpa = (1.3 1.27kpa - 9) + 45.9kn/m?

5) Bearing Capacity of Cohesive Soil for Square Footing Formula (nf

Evaluate Formula (&

B
qf:((C-NC)~<1+O.3~<I>>>+0‘S

2m
59.0445kpa = [ (1.27kpa -9) - 1+0.3- i + 45.91N/m?
m

6) Cohesion of Soil for Circular Footing given Value of Bearing Capacity Factor Formula (af

m_ Example with Units Evaluate Formula [
- Og 60kPa - 45.9kN/m?
co 7% || 1.9054kps = e T TN
7.4 7.4

7) Cohesion of Soil given Bearing Capacity for Circular Footing Formula (af

60kpPa - 45.9kN/m?
1.2051kpa = —————— ©
1.3-9
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8) Cohesion of Soil given Bearing Capacity for Square Footing Formula (af

Example with Units Evaluate Formula (&
-0 60kpPa - 45.9kN/m?
C= dr” O 1.3623kpa = e N/

(v0) (1705 (2)) (o) -(1+03:(2))

9) Effective Surcharge for Circular Footing given Value of Bearing Capacity Factor Formula (af

Evaluate Formula (@
og=qr- (74-C) | 50.602kN/m* = 60kpa - (7.4 1.27kpa )

10) Effective Surcharge given Bearing Capacity for Circular Footing Formula (af

Example with Units Evaluate Formula [
o, = (qf_ (1_3. C- Nc) ) | 45.1411/m? = (60kpa - (1.3 1.27kpa - 9) )

11) Effective Surcharge given Bearing Capacity for Square Footing Formula (af

Evaluate Formula (@

B
o, =q-| (C-N)-[1+03: T

an
46.8555k/m* = 60kpa - [ (1.27xpa - 9) - 14+0.3- :
m

12) Length of Footing given Bearing Capacity for Square Footing Formula (af

W Evaluate Formula @

0.3 2m
60kPa - 45.9 kN/m* 1
1.27kpa - 9

13) Width of Footing given Bearing Capacity for Square Footing Formula e

2.5685m =

Example with Units Evaluate Formula (&

- 60kpa - 45.9kN/m? 4

s (90 ) ()] | snaem = [ 2 DI ) )20
“\\cnN 0.3 1.27wpa - 9 0.3

14) Frictional Cohesive Soil Formulas @

14.1) Bearing Capacity Factor Dependent on Cohesion for Rectangular Footing Formula (af

Evaluate Formula (@

N, = qu'((GS'Nq)+(0'4'V'B'Nv))
(c)-<1+0.3-<%>>
g550q — L1278Kea - ((45.9u/m> - 2.01) + (0.4 18x/m® - 2m - 1.6) )

(1.27xpa ) - <1+0-3'<%>>
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14.2) Bearing Capacity Factor Dependent on Cohesion for Rectangular Footing given Shape Factor Formula (]

Evaluate Formula (&

N = qfc’<(°s'NfI) +<(0'5'Y'B'Nv)'<1_0'2'<l‘3—')>)>
¢ (c).<1+0.3~<%>>
127.8kpa -((4—5.9kN/mz -2.01) +<(0.5< 18i/m® - 2m - 1.6) '(1'0-2‘ <i_m)>>>

(1270 ) - (1 +°'3'<j: ))

14.3) Bearing Capacity Factor Dependent on Surcharge for Rectangular Footing Formula (af

6.5875 =

Evaluate Formula (@

e (o) (1ros(5))) + (0avm )

a &

N

s

127.8kpa - (((1.27lcl’a 9)- (1 +0.3- (j-))) + (0.4 181y/m® - 2m - 1.6))

45.9kN/m?

1.996 =

14.4) Bearing Capacity Factor Dependent on Surcharge for Rectangular Footing given Shape Factor Formula (af

qfc-<((C-NC)-(1+0.34(%>)>+((0.5-y-B-Ny)-(1-0.2~(%>>>)
N =
q o
127.8kra -(((1.27kPa 9) '<1+°'3'<i—:)>>+<(0-5'18kN/m‘ .zm.1,6).<1_0.2,(j: >)>>
19332 =
45.9kN/m?

14.5) Bearing Capacity Factor Dependent on Unit Weight for Rectangular Footing Formula (af

Evaluate Formula @
B
qfc-(<(c~NC)»<1+0.3~<I)>> + (Gs‘Nq)>
Ny, =
04-B-y
127.8kpa - (( (127xpa - 9) - <1 +03- <i—)>) + (45.9kme - 2.01 )>
1.5553 =
0.4 2m - 18kN/m?
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14.6) Bearing Capacity Factor Dependent on Weight for Rectangular Footing given Shape Factor Formula (]

Evaluate Formula (&

N

! (O.S-B'y)'<1-0.2~<%>>

Ca (e (103 (2))) # (om)

Example with Units

1.3825 =

127 8kpa - (( (127w -9) - <1+0.3- <i—m)>) + (45.9um 42.01)>

(05 2m - 181ay/m* ) ~(1-0.2- <i—))

14.7) Cohesion of Soil for Rectangular Footing given Shape Factor Formula (af

Evaluate Formula (@

C=

(e (v (o ()]

() fr+02-(£))

Example with Units

0.9296kpa

2m
127.8kpa - ((45.9kN/m2 -2.01) + ( (0.5- 18kn/m* - 2m - 1.6 ) - <1-0.2- <—)>)>

(9)-<1+0.3-<%>) m

14.8) Cohesion of Soil given Ultimate Bearing Capacity for Rectangular Footing Formula (a1

Evaluate Formula (@
o Orec ((o5:Ng) + (04-y-B-N,))
(N)- <1+0.3~ <%>>
120781 — 127.8kpa - (((45.9kv/m? - 2.01) + (0.4 18kv/m® - 2m - 1.6) )

(9)-<1+0.3-<%>)

14.9) Effective Surcharge for Rectangular Footing Formula (af

Evaluate Formula (@
qfc-(((C‘NC)~(1+0.3~<%)>>+ (0.4~y~B~Ny))
.=
Ncl
2m
127.8kpa -<<(1.27m 9)- <1+0.3~ (4—>)> + (0.4- 181/m* - 2m -1.6))
45.5799kn/m? =
2.01
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14.10) Effective Surcharge for Rectangular Footing given Shape Factor Formula (af

Evaluate Formula (@
qfc-<((C-Nc)-<1+0.3~(]E>)>+<(0.5-y-B-Ny)-(1—0.2~(IE>)>)
GS: N
q
127 8xea - <<(1-27kf’a 9) - <1+0.3~ <i—)>) + < (0.5 18ky/m? + 2m - 1.6) - (102<j_m>>>)
44147 wN/m? =
2.01

14.11) Length of Rectangular Footing given Ultimate Bearing Capacity Formula (af

Evaluate Formula (@
03-B

(Llfc.((cg.Nq)+(o.4~y-B~Nv)))_1

C N,

L=

Example with Units

0.3 2m
< 127.8kpa - ( (45.91y/m - 2.01) + (0.4 18kv/m® - 2m - 1.6) ) ) 1

6.4034m =

1.27wpa - 9

14.12) Ultimate Bearing Capacity for Rectangular Footing Formula (af

Evaluate Formula
B
Qe = (C-NC)- 1403 = +(05~Nq)+(0.4—~y~B~NV)

2m
>)> + (459kyme - 2.01) + (0.4 18kv/m® - 2m - 1.6)

128.4435kpa = ((1.27kPa -9)- (1 +0.3-(4

m

14.13) Ultimate Bearing Capacity for Rectangular Footing given Shape Factor Formula (af

Evaluate Formula

= (e (o (2))) e (0 v (s (1))

Example with Units

Zm Zh’l
131.3235kpa = | (1.27wa - 9) - 14+ 0.3- o + (45.91ym - 2.01) + | (0.5 181y/m* - 2m - 1.6 ) - 1-0.2- "
m m
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14.14) Unit Weight of Soil for Rectangular Footing given Shape Factor Formula (nf

Formula

i qfc»<((C-Nc)-<1+0.3~(%>)>+(GS-Nq)>
R Ee)
127.8kpa -<<(1.27kPa -9)-<1+0.3-< ))) + (45.91/m? -2.01))
(0.5-2m -1.6)~(1-0.2-< ))

2m
4m

15.5531kN/m?
2m

4m

14.15) Unit Weight of Soil given Ultimate Bearing Capacity for Rectangular Footing Form

. © formuladen.com

(e (roa () ()

O.4~B-Ny

127.8ka - << (127kpa - 9) - <1 +0.3- <

04-2m-1.6

2m

i 4_))) + (45.91/m? -2.01))

17.4973 kN/m?

Evaluate Formula @

ula B

Evaluate Formula @
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Variables used in list of Bearing Capacity of | Constants, Functions, Measurements used
Cohesive Soil Formulas above in list of Bearing Capacity of Cohesive Soil
Formulas above

. B Width of Footing (Meter)
« C Cohesion in Soil as Kilopascal (Kilopascal) + Measurement: Length in Meter (m)
« L Length of Footing (Meter) Length Unit Conversion [

« Measurement: Pressure in Kilopascal (kPa), Kilonewton per

. Nc Bearing Capacity Factor dependent on Cohesion
Square Meter (kN/m?)

. Nq Bearing Capacity Factor dependent on Surcharge Pressure Unit Conversion B
. NV Bearing Capacity Factor dependent on Unit Weight « Measurement: Specific Weight in Kilonewton per Cubic
Meter (kN/m?3)

. Ultimate Bearing Capacity (Kilopascal,
L 9 Capacity (Kilop ) Specific Weight Unit Conversion@

+ Q¢ Ultimate Bearing Capacity in Soil (Kilopascal)
« Y Unit Weight of Soil (Kilonewton per Cubic Meter)

» O Effective Surcharge in KiloPascal (Kilonewton per
Square Meter)
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https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Length-Conversions/Measurement-3
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Pressure-Conversions/Measurement-12
https://www.unitsconverters.com/en/Specific-Weight-Conversions/Measurement-1140
https://www.unitsconverters.com/en/Specific-Weight-Conversions/Measurement-1140
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Try our Unique Visual Calculators

Percentage error o E) LCM of three numbers @

E77] Subtract fraction
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