
 
 
 
 

 

SNAP (SOIL NAIL ANALYSIS PROGRAM) 
User’s Manual 

  
Publication No. FHWA-CFL/TD-10-004 September 2010 
 

 

 
 
 
 

Central Federal Lands Highway Division 
12300 West Dakota Avenue 

Lakewood, CO 80228 





 

 

Technical Report Documentation Page 
1. Report No. 
     FHWA-CFL/TD-10-004 

2. Government Accession No. 
 

3. Recipient's Catalog No. 
 

4. Title and Subtitle 
 

SNAP (Soil Nail Analysis Program) 
User’s Manual 

5. Report Date 
    September 2010 
6.  Performing Organization Code 
    J2009-05 

7. Author(s) 
Rick Andrew, Howard Hume, Sara Hansen, Ben Arndt, and  
Paul Macklin (Yeh and Associates, Inc.),  
Alan Rock (Summit Peak Technologies, LLC.),  
Runing Zhang (Metropolitan State College of Denver) 

8. Performing Organization Report No. 
 

9. Performing Organization Name and Address 
Yeh and Associates, Inc.  
5700 E. Evans Avenue   
Denver, CO 80222   

10. Work Unit No. (TRAIS) 
 
11. Contract or Grant No. 
    DTFH68-07-D-00001 

12. Sponsoring Agency Name and Address 
Federal Highway Administration 
Central Federal Lands Highway Division 
12300 W. Dakota Avenue, Suite 210 
Lakewood, CO  80228 

13. Type of Report and Period Covered 
     Final Report 
     April 2008 – September 2010 
14. Sponsoring Agency Code 
     HFTS-16.4 

15. Supplementary Notes 
COTR: Khamis Haramy, FHWA-CFLHD.  Advisory Panel Members: Roger Surdahl, FHWA-CFLHD; Barry 
Siel, FHWA-RC; Khalid Mohamed and Rich Barrows, FHWA-WFLHD.   This project was funded under the 
FHWA Federal Lands Highway Coordinated Technology Implementation Program (CTIP). 

16. Abstract 
Soil nail walls are internally stabilized earth-retaining structures. Soil nail walls use a top-down 

construction with in situ reinforcement to support temporary or permanent excavations.  In certain 
conditions, soil nailing is a viable alternative to other ground anchor systems, considering technical 
feasibility, cost, and construction duration. 

Although the use of soil nail walls for highway applications has increased dramatically in the past 
decade, computer programs for the design of soil nail walls are not up to date.  The main objective of this 
work is to develop a state-of-the-practice computer program (Soil Nail Analysis Program) for designing all 
components of soil nail retaining structures, including nail and facing elements.  The program will evaluate 
the internal and external wall stability (including limit-equilibrium global slope stability) based on the 
current standards in the ASD method.  In addition, the program may be used to evaluate verification and 
proof field test results.  All design and evaluation procedures are according to the FHWA guidelines 
presented in 1) The Manual for Design and Construction of Soil Nail Walls, Report No. FHWA-SA-96-
069R, and 2) Geotechnical Engineering Circular No. 7 - Soil Nail Walls, Report No. FHWA-IF-03-017. 

This user’s manual discusses the theoretical basis for the computer program, gives a comparison of 
available soil nail wall design guidelines, discusses program execution including inputs and outputs, and 
includes two worked examples to demonstrate use of the program.   

 
17. Key Words 
 

SOIL NAIL, COMPUTER 
PROGRAM, GLOBAL STABILITY, 
EXTERNAL STABILITY, 
INTERNAL STABILITY 

 

18. Distribution Statement 
 

No restriction.  This document is available to the 
public from the sponsoring agency at the website 
http://www.cflhd.gov. 

19. Security Classif. (of this report) 
Unclassified 

20. Security Classif. (of this page) 
Unclassified 

21. No. of Pages 
118 

22. Price 
 

Form DOT F 1700.7 (8-72)  Reproduction of completed page authorized 



 

ii 

 

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
in2 square inches  645.2 square millimeters mm2  
ft2 square feet 0.093 square meters m2  
yd2 square yard  0.836 square meters m2  
ac acres  0.405 hectares ha  
mi2 square miles  2.59 square kilometers km2 

VOLUME
fl oz fluid ounces  29.57 milliliters mL  
gal gallons  3.785 liters L  
ft3 cubic feet  0.028 cubic meters m3  
yd3 cubic yards  0.765 cubic meters m3 

NOTE: volumes greater than 1000 L shall be shown in m3

MASS
oz ounces  28.35 grams g  
lb pounds  0.454 kilograms kg  
T short tons (2000 lb)  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 lx  
fl foot-Lamberts  3.426 candela/m2 cd/m2 

FORCE and PRESSURE or STRESS 
lbf poundforce  4.45 newtons N  
lbf/in2 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
mm2  square millimeters  0.0016 square inches in2 
m2 square meters  10.764 square feet ft2 
m2 square meters  1.195 square yards yd2  
ha hectares  2.47 acres ac  
km2  square kilometers  0.386 square miles mi2  

VOLUME
mL  milliliters  0.034 fluid ounces fl oz  
L  liters  0.264 gallons gal  
m3 cubic meters  35.314 cubic feet ft3 
m3  cubic meters  1.307 cubic yards yd3  

MASS
g  grams  0.035 ounces oz  
kg  kilograms  2.202 pounds lb  
Mg (or "t")  megagrams (or "metric ton")  1.103 short tons (2000 lb) T  

TEMPERATURE (exact degrees) 
°C Celsius  1.8C+32 Fahrenheit °F 

ILLUMINATION 
lx  lux  0.0929 foot-candles fc  
cd/m2  candela/m2  0.2919 foot-Lamberts fl  

FORCE and PRESSURE or STRESS
N  newtons  0.225 poundforce lbf  
kPa kilopascals  0.145 poundforce per square inch lbf/in2 

*SI 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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