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FOREWORD

Anyone making use of this information assumes all liability from 
such use. 

Throughout this text, a gray bar appears in the margins to 
indicate that the adjacent text is commentary, provided for clari-
fication.The commentary is not part of the mandatory standard. 

The checklists that appear in Appendix C may be obtained in 
PDF format from http://dx.doi.org/10.1061/9780784412855. A
complete listing of known errata is available at http://www.asce.
org/sei/errata . 

The material presented in this standard has been prepared in 
accordance with recognized engineering principles. This stan-
dard should not be used without first securing competent advice 
with respect to its suitability for any given application. The
publication of the material contained herein is not intended as a 
representation or warranty on the part of the American Society 
of Civil Engineers, or of any other person named herein, that 
this information is suitable for any general or particular use or 
promises freedom from infringement of any patent or patents. 
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UNIT CONVERSIONS 

Measurement SI Units Customary Units

Abbreviations m = meter (SI base unit of length) yd = yard
cm = centimeter in. = inch
km = kilometer mi = mile
ha = hectare acre
L = liter (SI base unit of volume) gal = gallon
mL = milliliters qt = quart
kg = kilogram (SI base unit of mass) lb = pound
g = gram oz = ounce
N = Newton (m kgs2 ) lbf = pound-force (lb/ft)
Pa = Pascals (N/m 2 ) psi = pounds per square inch
kPa = kilopascals atm = atmosphere
J = Joule ft·lbf = feet per pound-force
W = watt Btu = British therma unit
kW = kilowatt hp= horsepower
s = second (SI base unit of time) s = second
min = minute min = minute
h = hour h = hour
day day
°C = degrees Celsius °F = degrees Fahrenheit
ppm = parts per million ppm = parts per million

Length 1 m = 3.2808 ft = 1.0936 yd 1 ft = 3 yd = 0.3048m
1 cm = 0.3937 in. 1 in. = 2.54cm
1 km = 0.6214 mile 1 mile = 0.869 nautical mile = 1.6093km

Area 1 m 2 = 10.7643 ft2 1 ft2 = 0.0929m2

1 km 2 = 0.3861mi2 1 mi2 = 2.59km2

1 ha = 2.4710 acre 1 acre = 43,560 ft2 = 0.4047ha

Volume 1 L = 0.2642 gal 1 gal = 4 qt = 3.7854L
1 ml = 1 cm3 1 ft3 = 7.481 gal = 28.32L

Mass 1 g = 0.0353 oz 1 oz = 28.3495g
1 kg = 2.2046 lb 1 lb = 0.4536kg

Force 1 N = 0.2248 lb/ft 1 lbf = 4.4482N

Density 1 kg/m 2 = 0.2048 lb/ft2 1 lb/ft2 = 4.882kg/m2

1 kg/m 3 = 6.2427 lb/ft3 1 lb/ft3 = 16.018kg/m3

Pressure 1 kPa = 0.145 psi 1 psi = 6.8948kPa
1 atm = 14.7 psi = 101.35kPa

Energy and Power 1J = 1.00 W·s = 0.7376 ft lbf 1 ft lbf = 1.3558J
1 kJ = 0.2778 W·h = 0.948 Btu 1 Btu = 1.0551kJ
1 W = 0.7376 ft lbf/s = 3.4122 Btu/h 1 ft lbf/s = 1.3558W
1 kW = 1,3410 hp 1 hp = 550 ft lb/s = 0.7457kW

Flow 1 L/s = 15.85 gal/min = 2.119 ft3 /min 1gal/min = 0.1337 ft3 /min = 0.0631L/s
Concentration mg/L = ppmm (in dilute solutions)
Temperature °C = (°F − 32) × 5/9 °F = (°C × 9/5) + 32

Fundamental
Constants and 
Relationships

Acceleration of gravity 32.2 ft/s2 = 9.81m/s2

Density of water (at 4 °C) = 1,000kg/m3 = 1g/cm3

Specific weight of water (15 °C) = 62.4 lb/ft3 = 9,810N/m3

Weight of water 1gal = 8.345 lbs = 3.7854kg
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