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FOREWORD

The Federal Lands Highway (FLH) of the Federal Highway Administration (FHWA)
promotes development and deployment of applied research and technology applicable to
solving transportation related issues on Federal Lands. The FLH provides technology
delivery, innovative solutions, recommended best practices, and related information and

knowledge sharing to Federal agencies, Tribal governments, and other offices within the
FHWA.

The objective of this study was to provide guidance and recommendations on the
potential of systematically including geosynthetics in highway construction projects by
the FLH and their client agencies. The study included a literature search of existing -
design guidelines and published work on a range of applications that use geosynthetics.
These included mechanically stabilized earth walls, reinforced soil slopes, base
reinforcement, pavements, and various road applications. A survey of personnel from the
FLH and its client agencies was performed to determine the current level of geosynthetic
use in their practice. Based on the literature review and survey results, recommendations
for possible wider use of geosynthetics in the FLH projects are made and prioritized.
These include updates to current geosynthetic specifications, the offering of training programs,
development of analysis tools that focus on applications of interest to the FLH, and further studies
to promote the improvement of nascent or existing design methods.

F. Dakid Zanetell, .E?Dﬂje'ét of Project Delivery
Federal Highway Administration
Central Fe Lands Highway Division

Notice

This document is disseminated under the sponsorship of the U.S. Department of
Transportation (DOT) in the interest of information exchange. The U.S. Government
assumes no liability for the use of the information contained in this document. This report
does not constitute a standard, specification, or regulation,

The U.S. Government does not endorse products or manufacturers. Trademarks or
manufacturers' names appear in this report only because they are considered essential to
the objective of the document.

Quality Assurance Statement

The FHWA provides high-quality information to serve Government, industry, and the
public in a manner that promotes public understanding. Standards and policies are used to
ensure and maximize the quality, objectivity, utility, and integrity of its information. The
FHWA periodically reviews quality issues and adjusts its programs and processes to
ensure continuous quality improvement.
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SI* (MODERN METRIC) CONVERSION FACTORS

APPROXIMATE CONVERSIONS TO SI UNITS

Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 25.4 Millimeters mm
ft feet 0.305 Meters m
yd yards 0.914 Meters m
mi miles 1.61 Kilometers km
AREA
in? square inches 645.2 square millimeters mm?
ft? square feet 0.093 square meters m?
yd? square yard 0.836 square meters m?
ac acres 0.405 hectares
mi? square miles 2.59 square kilometers km?
VOLUME
floz fluid ounces 29.57 milliliters mL
gal Gallons 3.785 liters L
ft3 cubic feet 0.028 cubic meters m°
yd® cubic yards 0.765 cubic meters m?
NOTE: volumes greater than 1000 L shall be shown in m*
MASS
0z ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton™) Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius °C

or (F-32)/1.8
ILLUMINATION

fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m? cd/m?
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 Newtons N
Ibf/in? poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km Kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in?
m? square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi®
VOLUME
mL milliliters 0.034 fluid ounces floz
L liters 0.264 gallons gal
m? cubic meters 35.314 cubic feet fts
m? cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces 0z
kg kilograms 2.202 pounds b
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE (exact degrees)
“C Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/m? candela/m? 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa Kilopascals 0.145 poundforce per square inch Ibf/in?

*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.
(Revised March 2003)
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