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Program Objectives

Develop a complete soll nail analysis package
following AASHTO requirements

Soil nail elements

Facing Elements

External Stability Analysis

Slope stability analysis (Modified Bishop)

Seismic analysis

Manual for Design and Construction of Soil Nail Walls
Report No. FHWA-SA-96-069R
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FHWA Guidelines

Manual for Design and Construction of Soil Nail Wallls
Report No. FHWA-SA-96-069R

Calculates the coulomb active earth load and uniformly distributes the
load to the nails with consideration of nail spacing (tributary area).

Geotechnical Engineering Circular No. 7 Soil Nail Walls
Report No. FHWA-IF-03-017

Uses the SNAIL program, searching for “internal” slip surfaces with
consideration for available nail resistances (controlled by facing, tensile
yield or pullout) to determine the maximum average nail loading at a
FS=1.0 (active state).
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Slope Geometry
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Slope Geometry
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[ Calc Bearing Capacity Factors
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Ground Water Elevation
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| ® Uniform ) Non-Uniform

Neis |
Stage Cut

||| Properties | Uniform Nail Settings
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Soll Nalil Properties
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Na|I Stress vs. Stage Cut
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Seismic Loading
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Global Stability Analysis
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PROJECT INFORMATION

Project Name Model Test
Project Mumber 18-3584
Company Mame ABC Engineering

Location Anytown, USA
Designer Jane Doe
Reviewer Kriz Kringle
Date 7409

Wall Properties

English Units S Uhnis
X 6.65 ft 203 m
Z 29.47 ft 858 m
H 295 ft 847 m
[l 127 deg 27 deg
Embedment 0 ft a m
DownSlope Points
English Units 5/ Lings
Paint 1 X -10.5 ft 32 m
Z -6.25 ft -1.52 m
Angle 30.92 deg 092 deg
Lenah 10.5 ft 3z m
Foint 2 X -58.75 ft -17.91 m
Z -6.36 ft -7.94 m
Angle 0.08 deg f08 deg
Lengh 4825 ft 1477 m




Numerical Modeling
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Numerical Modeling Results
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Verification & Proof Test Results
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Verification & Proof Test Report

SMNAP | Proof/Verfication Testing
Design Test Load | Test Loading Data | Report
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Soil Nail Analysis Program--SNAP 1.0
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PROJECT INFORMATION p—
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Project Name Model Test
Project Number 18-3584 E
Company MName ABC Engineering E
Location Anytown, USA
Designer Jane Doe
Reviewer Kris Kiingle
Date 7409 S
c =
(= =
Er—
Design Test Load
English Units 50 Linfs
Gor 15 psi 1034 kPa
0 6 in 1824 o
= 2.00 2400
7 75000.0 psi 5171070 kP
[ 0.9 a5
A= 0.7% in2 509.68 ma
Fr 20 20
Lovimad 10.0 ft 24 m
G 40715.0 I At 5841872 Mem
Qo 20357.5 I At 2870556 Mem
Lgvcaic 5.8 f 3 m
DTL 2026 kip 9055 AN

L= s Must be a minimum of 10 feet - OK

Test Loading Data

English Units S Lings
EL 15 ft 48 m

L 6 ft 1.8 m -




Summary

1. SNAP 1.0 is completed and was internally tested by the

developers.
2. Beta testing by Dr. John Turner, University of Wyoming is in

progress
3. The program should be available for free distribution once all

testing is completed.
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Colorado Rockfall
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Program ODbjectives

Develop an analyses and statistical predictions of
rockfall behavior, providing the user with both 2D
and 3D hazard characterization and mitigation
tools.

Accept three-dimensional terrain data

Analysis of the final dispersion of rocks along slope

Ability to designate multiple rockfall origin locations

Incorporate rock and slope parameters

Ablility to place analysis segments along the slope of user-
defined dimension to evaluate mitigation alternatives

Incorporate lessons learned from CRSP v1.0 — 4.0



Program Calibration
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Program Calibration

Rock Runout Distance

e Hwy 149 #1 Runout
Q _ e = 80 //
: l C 5 &0 4
(/| @« : @, @ 5 2 /
2 : : < & 40
2 ' G : G>.) 5
e : s /
= : ' ' R 0 *
Cell 2 ' Q : (A ‘
; ' = Bl el e
Q@ Q - Cell No.
1
% - e . @ 3 to 6ft rocks
: Q! Firm soil = 0.6
K yards :
a e O
@ [celn

After Coe et al., 2005



/ Geostructural Analysis Package

The visco-elastic contact model is the most popular
constitutive contact model used a Discrete Element
Model. Because of its simplicity, the calculations are
very efficient. The assumption of a linear elastic
contact force-displacement relationship between two
Impact bodies is a good approximation.
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Slope Geometry
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= Analysis Segments
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Falling Rock Properties
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Model Settings
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Model Output

Generate Report | Page Setup | | Print Preview | | Prirt |

Colorado Rockfall Simulation Program--CRSP 5.0

CRSP Rockfall Analysis

CRSP was used to determine the expected kinetic energy and bouncing height of falling rocks at various points along
the slope. In the analysis, it was assumed that rounded boulders with a maximum diameter of 5.0 feet would impact the
rockfall retaining system. For each simulation, the model rolled 10 spherical shaped rocks from a source area at 330 -
332 feet. A slope surface roughness of 0.0 - 4.0, and hardness of 0.0 - 0.7 were used.
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Model Output
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Model Output
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Summary

1. CRSP 3D is nearing completion (June 2010).

2. Beta testing by rockfall panel.
3. The program should be available for free distribution once all

testing is completed.
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