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Important Compaction of Soil Formulas

1) Compaction Equipment Formulas @

1.1) Compaction Production by Compaction Equipment Formula (af

_16-W-S-L-E-PR

y

P

Evaluate Formula (@
Example with Units

297.5995m3/hr =

16-2.89m - 3.0km/h - 7.175mm - 0.50 - 2.99m?

5

1.2) Compaction Production by Compaction Equipment when Efficiency Factor is Average

Formula @

Evaluate Formula @

_16-W-S-L-PR-0.80

Ya

P

Example with Units

476.1592m?/hr =

16-2.89m - 3.0l(m/h +7.175mm - 2.99m* - 0.80

5

1.3) Compaction Production by Compaction Equipment when Efficiency Factor is Excellent

Formula @

Evaluate Formula (@

_16-W-S-L-PR-0.90

Yex

P

Example with Units

535.6791m*/hr =

16-2.89m - 3.0l(m/h +7.175mm - 2.99m* - 0.90

5
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1.4) Compaction Production by Compaction Equipment when Efficiency Factor is Poor

Formula @

Formula

Yp

_16-W-S-L-PR-0.75
p

Example with Units

446.3992 m®/hr =

16-2.89m - 3.0km/h +7175mm - 2.99m* - 0.75
5

Evaluate Formula @

1.5) Efficiency Factor using Compaction Production by Compaction Equipment Formula @

R Forruia |

Example with Units

E = y P
16-W-S-L-PR

5= 297.591n3/hr -5
16-2.89m - 3.0km/h - 7.175mm - 2.99m?

Evaluate Formula @

1.6) Number of Passes given Compaction Production by Compaction Equipment Formula (af

[Formua’
16-W:-S-E-L-PR 16-2.89m - 3.0km/h -0.50 - 7.175mm - 2.99m*
P = 5.0002 =
y 297.59 m3/hr

Evaluate Formula [

1.7) Ratio of Pay to Loose using Compaction Production by Compaction Equipment Formula

(af
y-P 297.59m%*mr -+ 5
= — 2.9899m* =
16-W-S-L-E 16-2.89m - 3.0km/h +7.175mm - 0.50

Evaluate Formula @

1.8) Speed of Roller given Compaction Production by Compaction Equipment Formula (af

Example with Units
y: P 297.59m?/hr + 5

§=—— 7
16-W:-L:-PR-E

2.9999 km/h =

16-2.89m - 7.175mm - 2.99m* - 0.50

Evaluate Formula [

1.9) Thickness of Lift given Compaction Production by Compaction Equipment Formula (a

Formula

Example with Units

y-P

L= — > =
16-W-S-E-PR

297.59m3hr - 5
16-2.89m - 3.0km/h - 0.50 - 2.99m*

7.1748mm =

Evaluate Formula @

1.10) Width of Roller given Compaction Production by Compaction Equipment Formula @

y-P 297.59m?/hr -+ 5
= 2.8899m =
16-S-L-PR-E 16 - 3.0km/h - 7.175mm - 2.99m* - 0.50
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2) Relative Compaction Formulas @

2.1) Dry Density given Relative Compaction in Density Formula (af

T
Pg = RC * Ydmax 11.9kg/m* = 2.5+ 4.76kg/m?

2.2) Maximum Dry Density given Relative Compaction Formula (a1

Formula Example with Units Evaluate Formula (&

2.3) Relative Compaction given Density Formula (af

Example with Units Evaluate Formula [

10kg/m?
4.76kg/m?

Formula

2.1008 =

3) Soil Compaction Test Formulas @

3.1) California Bearing Ratio for Strength of Soil that Underlies Pavement Formula (af

Formula Example with Units Evaluate Formula (&

3.2) Coefficient of Permeability given Rate of Flow of Water Formula (af

Example with Units Bl Fammul @
24m3/s
0.9185m/s = | —————
2.01-13m?

3.3) Cross-Sectional Area of Soil Conveying Flow given Rate of Flow of Water Formula (af

24 m¥/s
12.0609m* = [ ——8—
0.99m/s - 2.01

3.4) Density of Sand given Volume of Soil for Sand Filling in Sand Cone Method Formula (a1

Evaluate Formula [
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3.5) Dry Density of Soil given Percent Compaction of Soil in Sand Cone Method Formula (]

C- 90 - 4.76kg/m?
0 = Ydmax | | 4 284ygm = /M
dsc 100 100

3.6) Dry Density of Soil in Sand Cone Method Formula (af

—m Example with Units Evaluate Formula @
Yt 12kg/m?

11.9956kg/m* =

1+ ( 0.037 )
100

Evaluate Formula @

3.8) Field Density of Soil given Dry Density of Soil in Sand Cone Method Formula (af

Example with Units Evaluate Formula [

M 0.037
Ye=(pPqg- {1+ 100 10.0037kg/m* = | 10kg/m® - | 1 + BTN

3.9) Force per Unit Area Required for Penetration of Standard Material Formula (a{

Example with Units Evaluate Formula (@

3.10) Force per Unit Area Required to Penetrate Soil Mass with Circular Piston Formula (af

Example with Units EvalUateliommula B

2.82N/m?* = 0.47 - 6N/m?

3.11) Hydraulic Gradient given Rate of Flow of Water Formula (af

Example with Units Evaluate Formula @

24m3/s
18648 = | ——
0.99m/s - 13 m?
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3.12) Maximum Dry Density given Percent Compaction of Soil in Sand Cone Method Formula

(a1
 emm
= (Pasc ) 1901 | 4761gm (4.284kg/m* ) 100
= C—_— . kg/m® = . kg/m? ) + ——
Ydmax Pdsc C g g 90

Evaluate Formula @

3.13) Percent Compaction of Soil in Sand Cone Method Formula (af

Formula

Example with Units

0= 100 - 4.284kg/m*

4.76 kg/m?

Evaluate Formula @

3.14) Percent Moisture Content given Dry Density of Soil in Sand Cone Method Formula @

Formula

Example with Units

Yt
M. = 100-

Pdsc

3.15) Percent Moisture in Sand Cone Method Formula (af

12kg/m?

180.112 = 100 - —_— -1
4,284 xg/m*

Evaluate Formula @

Example with Units

—
100+ (W, - W
M, = (WZ d)

100 =

100 ( 10.0kg - 5.0kg )
5.0kg

Evaluate Formula @

3.16) Rate of Flow of Water through Saturated Soil by Darcy's Law Formula (af

B ormuia |

Afiow = (k'i'Acs)

Example with Units

25.8687m’/s = ((0.99m/s - 2.01 - 13m? )

3.17) Settlement of Plate in Load Bearing Test Formula (a1

Evaluate Formula [

Formula

2
1_, (1B
b 2B

0.0027m = 4.8mm (

Example with Units

2
1+ 2000mm
2-2000mm

Evaluate Formula @

3.18) Volume of Soil for Sand Filling in Sand Cone Method Formula (af

Formula

Example with Units

80kg
17.1306m* = [ ——
4-.67kg/m3
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3.19) Volume of Soil given Field Density in Sand Cone Method Formula (af

Formula

Example with Units

Evaluate Formula @

3.20) Weight of Dry Soil given Percent Moisture in Sand Cone Method Formula (af

Example with Units

100 10.0kg
150 + 100

kg

Evaluate Formula @

3.21) Weight of Moist Soil given Percent Moisture in Sand Cone Method Formula (af

Formula

Wq
Win = { | Mse 155 |+ Wa

Example with Units

S.Okg
12.51{g = 150 - 100 + 5.0kg

Evaluate Formula @

3.22) Weight of Sand Filling Hole in Sand Cone Method Formula (af

Formula Example with Units

93.4Kg = (20m® - 4.67kg/m® )

3.23) Weight of Soil in Sand Cone Method Formula (af

Evaluate Formula @

B Formul |

Example with Units

W = (Pfd'v)

80kg = (4'.0kg/m3 < 20m3 )

Evaluate Formula @

3.24) Width of Full Size Bearing Plate in Load Bearing Test Formula (af
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Example with Units
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Variables used in list of Compaction

of Soil Formulas above

Acs Cross Sectional Area in Permeability (Square
Meter)

B Width of Full Size Bearing Plate (Millimeter)

C Percent Compaction

CBR California Bearing Ratio

E Efficiency Factor

F Force per Unit Area (Newton per Square Meter)
Fg Force Per Unit Area Standard (Newton per
Square Meter)

i Hydraulic Gradient in Soil

k Coefficient of Permeability (Meter per Second)
L Lift Thickness (Millimeter)

M Percent Moisture

Msc Percent Moisture from Sand Cone Test

P Number of Passes

PR Pay Ratio (Cubic Meter)

df1ow Rate of Flow of Water through Soil (Cubic
Meter per Second)

R Relative Compaction

S Roller Speed (Kilometer per Hour)

V Volume of Soil (Cubic Meter)

W width of Roller (Meter)

Wd Weight of Dry Soil (Kilogram)

W, Weight of Moist Soil (Kilogram)

W, Weight of Total Soil (Kilogram)

Y Production due to Compaction (Cubic Meter per
Hour)

Y4 Compaction Production (Effi. Factor is
Average) (Cubic Meter per Hour)

Yex Compaction Production (Effi. Factor is
Excellent) (Cubic Meter per Hour)

Yp Compaction Production (Effi. Factor is Poor)
(Cubic Meter per Hour)

Ydmax Maximum Dry Density (Kilogram per
Cubic Meter)
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Constants, Functions,
Measurements used in list of
Compaction of Soil Formulas above

« 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 Measurement: Length in Meter (m), Millimeter
(mm)
Length Unit Conversion @

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

« Measurement: Volume in Cubic Meter (m?)
Volume Unit Conversion @

o Measurement: Area in Square Meter (m?)
Area Unit Conversion @

o Measurement: Pressure in Newton per Square
Meter (N/m?)
Pressure Unit Conversion @

o Measurement: Speed in Kilometer per Hour
(km/h), Meter per Second (m/s)
Speed Unit Conversion B

« Measurement: Volumetric Flow Rate in Cubic
Meter per Hour (m?hr), Cubic Meter per Second
(m?3s)
Volumetric Flow Rate Unit Conversion @

o Measurement: Density in Kilogram per Cubic
Meter (kg/m?)
Density Unit Conversion @
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Yt Bulk Density of Soil (Kilogram per Cubic Meter)

« A Settlement Foundation (Millimeter)

« P Density of Sand (Kilogram per Cubic Meter)

» Pgq Dry Density (Kilogram per Cubic Meter)

* Pdsc Dry Density from Sand Cone Test (Kilogram
per Cubic Meter)

» Psg Field Density from Sand Cone Test (Kilogram
per Cubic Meter)

. p1 Settlement of Plate (Meter)

- © formuladen.com Important Compaction of Soil Formulas PDF... 8/10



https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

Download other Important Geotechnical Engineering PDFs

¢ Important Bearing Capacity for Strip
Footing for C-® Soils Formulas @

¢ Important Bearing Capacity of
Cohesive Soil Formulas

¢ Important Bearing Capacity of Non-
cohesive Soil Formulas @

¢ Important Bearing Capacity of Soils
Formulas

¢ Important Bearing Capacity of Soils:
Meyerhof's Analysis Formulas (af

¢ Important Foundation Stability
Analysis Formulas @

e |mportant Atterberg Limits
Formulas

¢ Important Bearing Capacity of Soil:
Terzaghi's Analysis Formulas (af

¢ Important Compaction of Soil
Formulas @

e |mportant Earth Moving Formulas (a1

¢ Important Lateral Pressure for
Cohesive and Non Cohesive Soil
Formulas

¢ Important Minimum Depth of
Foundation by Rankine's Analysis

Formulas @

Important Pile Foundations

Formulas @

Important Scraper Production
Formulas @

Important Seepage Analysis
Formulas @

Important Slope Stability Analysis
using Bishops Method Formulas @
Important Slope Stability Analysis
using Culman's Method Formulas (af
Important Soil Origin and Its Properties
Formulas @

Important Specific Gravity of Soil
Formulas @

Important Stability Analysis of Infinite
Slopes in Prism Formulas @
Important Vibration Control in Blasting
Formulas @

Important Void Ratio of Soil Sample
Formulas @

Important Water Content of Soil and
Related Formulas (@

Try our Unique Visual Calculators

o WA Percentage change @

E7] Proper fraction &

. LCM of two numbers

Please SHARE this PDF with someone who needs it!
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