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SOILS AND FOUNDATION
REPORT NO. 04-08

PROJECT ERFO/GA FS 64(1)
EMERGENCY LANDSLIDE REPAIR

FOREST SERVICE ROAD 64
CHATTAHOOCHEE-OCONEE NATIONAL FOREST
FANNIN COUNTY, GEORGIA

INTRODUCTION
GENERAL

This report summarizes the results of our subsurface explorations, laboratory testing, and
design analyses, and presents recommendations for repair of the failed slopes for Project
ERFO/GA FS 64(1). The project is located along the Forest Service Road (FSR) 64,
approximately 3.2 miles from the intersection of FSR 64 with County Road 271 (Old Georgia
Route 2) within the Chattahoochee-Oconee National Forest in Fannin County, Georgia. The
general site location is shown on Figure 1 in Appendix A.

PROJECT DESCRIPTION

Project ERFO/GA FS 64(1) consists of the repair of two (2) landslides, drainage improvement,
and erosion control for two (2) cut slopes along an approximate 600 ft long section of FSR 64.
Additional repair work will include reconditioning and resurfacing of the aggregate roadway
within the limits of the project.

The two lanslides are located along the fill side of FSR 64 and are separated by an approximate
distance of 300 feet. According to National Forest Service (NFS) personnel the slope failure
was triggered by 2004 hurricane activity. The slides were repaired by NFS personnel in 2006
but continue to experience movement, likely due to improper construction methods and steep
slope angles.

During our site visit of June 2007 it was observed that ongoing movement of the repaired
slopes was mainly due to creep movement of the un-compacted fill material and erosion due to
the lack of vegetation along the slope face. NFS personnel indicated that in order to provide a
passable roadway, they realigned the roadway approximately 8 to 12 feet north into the cut side
slope. It was determined that the previous slides were repaired as a typical sidecast road
embankment fill; where the cut slope soils were used as fill material along the outside edge of
the road, with minimal keying or benching, or controlled compaction. The roadway, within the
limits of both slides, was observed to be stable. However, cracking was observed along the
edge of the roadway and it is our belief that failure of the side slopes will encroach into the
roadway.



GEOLOGIC SETTING
REGIONAL GEOLOGY

The project site lies within the Blue Ridge Physiographic Province of the southern Appalachian
Mountain Range. The Appalachians extends approximately 1500 miles from southeastern
Canada to central Alabama and is bracketed on the east by the Coastal Plain Physiographic
Province and on the west by the Ohio and Mississippi River Valleys. The Blue Ridge forms the
backbone that rises distinctly above the adjacent provinces, extending southward from southern
Pennsylvania into northern Georgia. The Blue Ridge province is the southwestern end of the
Appalachian Mountains, and is underlain by hard crystalline rock. It is an area of forested
mountains and valleys, with elevations ranging from less than 1,000 ft to 4,784 ft at Brasstown
Bald; Georgia’s highest point. Geologically, the Blue Ridge is a region of low-to-high-grade
metamorphic rocks of Precambrian-Paleozoic age consisting mainly of schist, phyllite,
quartzite and gneiss.

According to the Georgia Department of Natural Resources, “Geologic Map of Georgia”
(1976), the rocks within the vicinity of the project consists mainly of mica schist, and to a
lesser extent, undifferentiated metagraywacke and amphibolite.

Refer to Figure 2 of Appendix A, for a Geologic Map of the project area.

PROCEDURES AND RESULTS
GENERAL

The Eastern Federal Lands Highway Division’s (EFLHD) Subsurface Exploration Team
conducted a subsurface investigation program at the project site between January 30 and
January 31, 2007. The subsurface investigation program consisted of drilling a total of four (4)
boreholes, designated B-1 through B-4, within the project limits with a CME 750, rubber-tired,
rotary drill rig. The location of borings may be referenced on the Boring Location Plan sheet in
Appendix B.

SAMPLING

All four borings were drilled to an average depth of 36.3 ft below the existing ground surface.
Borings were advanced to depth using a 3 % -in. (inside diameter) hollow stem augers.
Standard Penetration Tests (SPT) were performed using a 2% -in. (outside diameter) split-
spoon sampler in accordance with AASHTO 7200 and AASHTO T206.

Representative portions of soil samples recovered were preserved in glass jars and were later
transported to EFLHD’s Materials Testing Laboratory in Sevierville, Tennessee for laboratory
testing and storage. The sampling sequence and associated jar samples for each boring are
presented on its appropriate Boring Log in Appendix C.



FIELD TESTS AND MEASUREMENTS

Boring locations were determined from features present on-site and by referencing the existing
roadway and survey control points. Boring elevations were determined by extrapolation of
topographic lines from site maps provided by EFLHD’s Survey Section. SPT soil samples were
typically continuously recovered from ground surface to a depth of 12.0 ft; thereafter, samples
were typically recovered at 10.0 ft intervals to borehole termination depths. Samples were
recovered by driving a split-spoon sampler a distance of 24-in., or until refusal, into the
undisturbed soil under the impact of 140 pound automatic hammer free-falling 30 inches. The
number of hammer blows required to advance the split-spoon sampler the middle foot of the
24-in. sample interval is designated as the “Standard Penetration Resistance” or N-Value. Split-
spoon refusal is defined by 50 blows per 1-in. of penetration of the split-spoon sampler. The
number of blows required to advance the sampler through each 6-in. interval was recorded on
field boring logs. The relative consistency of each cohesive sample was estimated using a
calibrated pocket penetrometer.

A field description by color and texture was made for each recovered sample.

Groundwater levels, if present, were measured in the boreholes at the time and under the
conditions stated on boring logs.

DATA SUMMARY

The EFLHD Subsurface Investigation Team performed the following field tests and
measurements during the course of the subsurface exploration. The results of field tests and
measurements were recorded on the driller’s logs and appropriate data sheets in the field. These
data sheets and logs contain information concerning the boring methods; samples attempted
and recovered; indications of the presence of various material such as gravel, pebbles, organic
matter, etc.; and observations of groundwater. They also contain interpretations by the
exploration team leader of the subsurface conditions based on the performance of the
equipment and cuttings brought to the surface by the drilling tools. Therefore, the field data
represents both factual and interpretative information.

The boring logs in Appendix C represent a compilation of field laboratory data and description
of the soil samples by a geotechnical engineer. These records occasionally do not include all
data recorded on driller’s logs and field data sheets, but do include all information considered
relevant to the design and preparation of this report.

Groundwater level readings were made at the times and under the conditions stated on the
boring logs. However, fluctuations in groundwater level may occur due to seasonal variations,
rainfall, temperature, and other factors not evident at the time measurements were made.

LABORATORY TESTING

A laboratory testing program was conducted on select soil samples recovered during the
subsurface field investigation so that they may aid in soil classification and the determination
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of engineering properties required for design analyses. The testing program included grain size
distribution (AASHTO T-88), Atterberg limits (AASHTO T-89, T-90), and natural moisture
content (AASHTO T-265). All tests were conducted in accordance with applicable AASHTO
standard test methods.

Laboratory test results are summarized in Table | and may also be referenced in Appendix D.

Table 1 — Summary of Laboratory Test Result

. Sample | Moisture N . Fines
B(l)\lr(;ng Sal\rlrz)ple Dep‘t)h Content I'_-i'r?]‘i*t'(‘i') Eilr??ittl(% Content | Description Cglso\si‘ﬂzt(i)on
' ' (ft) (%) (%)

B-1 J-3 5-7 22 NV NP 50.6 | Sandy Silt A-4(0)

B-2 32 35 18 17 NP 445 | Silty Sand A-4(0)

B-2 37 | 2527 18.7 23 NP 461 | Silty Sand A-4(0)

B-3 36 | 15-17 185 22 14 40.4 Clayey A-4(0)
Sand

B-3 J-4 8-10 20.4 25 14 483 Clayey A-6(2)
Sand

B-4 J-1 13 16.8 NV NP 418 | Silty Sand A-4(0)

WNV = No value; ¥’ NP = Non-plastic

FIN

DINGS

Borings logs describing the subsurface conditions encountered in each boring may be

referenced in Appendix C. The approximate location of borings drilled may be referenced on
the Boring Location Plan sheet in Appendix B. A generalized subsurface profile may also be
referenced in Appendix B. Descriptions of soil conditions encountered during the subsurface
explorations conducted at the site are presented below.

The categories and descriptions below are indicative of the various types of subsurface soils
encountered and does not suggest stratification. Stratifications lines designating the interfaces
between soil types on the logs of borings represent approximate boundaries. The transition
between materials may be gradual and one or more of the units may be absent at specific
locations.

Pavement — The pavement section of the roadway is comprised of silty gravel. The
pavement section was measured to be approximately 4-inches thick.

Roadway Fill — The pavement section is underlain by roadway fill material consisting of
brown to light brown, silty fine sand and sandy silt [A-4], with trace amounts of organics.
This stratum was encountered in all four borings and was measured to be between 3.2 and
7.0 ft thick. N-values recorded within this stratum ranged between 2 and 20 blows per foot
(bpf), indicating very loose to medium dense soil conditions.




Laboratory tests performed on soil samples recovered within this stratum indicate that the
soil has liquid limits between 0 and 17, with an average of 8.5. The material is non-plastic.
Fines content ranged between 41.8 and 50.6, with an average of 46.2. The moisture content
ranged between 16.8 and 22, with an average of 19.4.

Decomposed Rock — Decomposed rock consisting of brown to light brown weathered Mica
Schist was encountered underlying the roadway fill in all borings at depths ranging from
3.5 t0 10.0 ft. This material is classified as silty sand and clayey sand [A-4] with relict rock
structure. N-values recorded within this stratum ranged between 5 to greater than 30 bpf,
indicating medium stiff to hard soil consistency. All four borings were terminated within
this stratum at an average depth of approximately 36 ft.

Laboratory tests performed on soil samples recovered within this stratum indicate that the
silty sand material has a liquid limit that varies between 0 and 23, with an average of 11.5.
Clayey sands within this stratum has average liquid limit of 23.5. The plasticity index tests
indicate that the silty sand material is non-plastic and the clayey sand material has an
average plasticity index of 9.5. Fines content is an average of 44.1. The moisture content is
an average of 48.1.

The groundwater table was not encountered in any of the borings drilled.

DESIGN ANALYSES AND CONCLUSIONS
DESIGN ALTERNATIVES

Design alternatives were considered for stabilizing the side slopes and reinforcing the roadway
against failure due to side slope movement. Two repair alternatives were considered for repair
of the slides. The two alternatives considered are presented below and were evaluated in terms
of cost, serviceability and constructability.

1. Alternative No. 1 — the first alternative consists of arresting ongoing slope movement
and stabilizing the roadway by removing all un-compacted roadway fill material from
roadway, within the limits of the slide, and constructing a Deep Patch Road
embankment from the base of the excavation up to roadway grade. A deep patch road
embankment repair is comprised of replacing the in-place fill material with compacted
backfill, and reinforcing the compacted backfill with alternating layers of geosynthetic
material; typically geogrid.

2. Alternative No. 2 — The second alternative consists of repairing the failed slope by
constructing a modular gabion gravity wall along the edge of the roadway. A gabion
gravity wall is comprised of stacked steel wire baskets filled with rocks. Gabion gravity
walls are typically constructed with a 6 degree batter from the vertical with either a
stepped front face or stepped back face.



Alternative No. 1 was selected as the most suitable alternative for stabilizing the two slide
areas. The anticipated unit price of gabion wire basket units and imported rock made
Alternative No. 2 a less desirable alternative. Additionally, the Deep Patch Road embankment
is more aesthetically pleasing as it will effectively be buried within the slope and thus unseen
along the alignment.

ANALYSES

Design analyses were performed by utilizing the design principles and charts presented in
USDA (2005), “Deep Patch Road Embankment Repair: Application Guide.” The geometry of
the critical slope section was developed using drawings obtained from EFLHD’s Highway
Design Section. Coordinates were established for the highest slope section, generally along the
centerline of the slide.

Global stability of the proposed repair was evaluated using the computer program ReSSA(2.0).
Design analyses indicate that the proposed repair satisfies global stability requirements with a
factor of safety of 1.51.

Based on design analysis results a minimum 6.0 ft depth of repair is required to stabilize the
roadway. Additionally, a minimum of 4 layers of geosynthetic reinforcement with minimum
long-term design strength (LTDS) of 2,500 pounds per linear foot is also required.

Design analysis computations may be referenced in Appendix E.

RECOMMENDATIONS

We recommend that the failed slope areas be repaired by constructing a Deep Patch Road
embankment constructed in accordance with Section 204 of the FP-03 Specifications, except as
detailed herein.

Our recommendations for deep patch repair are as follows

1.  Excavate in-place roadway to a minimum depth of 6.0 ft

2.  Establish the backslope of the excavation and the face of the repair on a 2(V):1(H)
slope.

3. Grade the bottom of the excavation on a negative 5% slope.

4.  Establish slope repair catch point by offsetting into the existing slope a minimum of
4.0 ft from the point shown on plan sheets.

5. Provide a woven geotextile with a minimum LTDS of 2,500 Ib/ft. Extend
geosynthetic a minimum of 14.0 ft from the backslope of the repair.



6.  Provide a minimum of 4 layers of woven geotextile reinforcement beginning at the
base of the repair. Geotextile layers should be spaced no more than 1.5 ft apart
vertically.

7. Backfill material should be placed and compacted in lifts not to exceed 6-in.

Based on the findings of our subsurface field investigation, the existing soils to a depth of 7.0 ft
are comprised chiefly of silt and decomposed mica schist. These soils generally present
challenges in terms of workability and quality control when used as engineered fill.
Additionally, these soils display poor performance as fill in both reinforced and unreinforced
soil applications. As a result, the majority of on-site soils should not be reused as embankment
fill material. It is recommended that the repaired embankments be constructed using imported
unclassified borrow in accordance with Section 704 of the FP-03.

A typical embankment repair detail is provided in Appendix G.

CONSTRUCTION CONSIDERATIONS

Excavations — All excavations are to be performed in accordance with applicable OSHA
standards and in accordance with Section 204 of the FP-03 Specifications.

Backfill Material — Amendments to the unclassified borrow specification are included in
Appendix I. Backfill material should be placed and compacted in accordance with Section 204,
and the specified maximum dry density should be achieved within a water content of +2%.

The portion of the on-site excavated material that meets the unclassified borrow specification
may be used as backfill material. Based upon the results of the laboratory testing, it is
anticipated that minor quantities of the on-site excavated material will meet the unclassified
borrow specification.

Lightweight compaction equipment should be used within 3-feet of the slope face. This
equipment will reduce the possibility of triggering additional movement of the uncompacted
fill soils within the existing slope. Examples of acceptable lightweight equipment include small
single or double drum, walk behind vibratory rollers or vibratory plate compactors. Sheepsfoot,
grid, or other types of equipment employing a foot are not recommended.

Aggregate Surface — The placement of new aggregate surface course material may be required
for a depth of 6-in. along repair sections of FSR 64. Aggregate surface course material should
be in accordance with subsection 703.05. Placement of the aggregate surface course material
should be completed in accordance to Section 301.



DISCLAIMER/LIMITATIONS CLAUSE

The subsurface explorations and tests described in the section on Procedures and Results have
been conducted in accordance with standard practices and procedures (except as specifically
noted). The results of these explorations and tests represent conditions at the specific locations
indicated. Subsurface conditions between these locations may vary. The Analysis and
Conclusions section and the Recommendations section in this report include interpretations and
recommendations developed by the Government in the process of preparing the design. These
interpretations are not intended as a substitute for the personal investigation, independent
interpretation, and judgment of the Contractor.

Lr

Prepared by: ' Reviewed by:
André O. Anderson Khalid T. Mohamed, P.E.
Geotechnical Engineer Division Geotechnical Engineer
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SOIL BORING GENERAL NOTES

Drilling and Sampling Symbols

SS: Split Spoon -13/8”1.D.,2” O.D., except where noted
ST: Shelby Tube - 2” O.D., except where noted
PA: Power Auger Sample

Water levels indicated on the boring logs are the levels measured in the boring at the times indicated. In pervious
soils, the indicated elevations are considered reliable ground water levels. In impervious soils, the accurate
determination of ground water elevations is not possible, even after several days, and additional evidence on ground
water elevations must be sought.

VISUAL METHODS FOR SOILS CLASSIFICATION

Component Distinguishing Features
Boulders Larger than 12” (300 mm)
Cobbles 3”t012” (75 mm to 12 mm)
Gravel Larger than No. 4 sieve and smaller than a 3” sieve, described with any of the following terms (or
any combination):
Coarse 3” to 3/4” (75 mm to 19 mm) sieve
Medium 3/4” to 3/8” (19 mm to 9.5 mm) sieve
Fine 3/8” to No. 4 (9.5 mm to 4.75 mm) sieve
Sand The finest sand grains are just visible to the naked eye, while the largest would pass a No. 4
(4.75mm) sieve (pinhead size). Described with any of the following terms (or any combination):
Coarse No. 4 to No. 10 (4.75 mm to 2.0 mm) sieve
Medium No. 10 to No. 40 (2.0 mm to 0.42 mm) sieve
Fine No. 40 to No. 200 (0.42 mm to 0.075 mm) sieve
Silt 1. Lumps are easily crumbled when are-dried.

2. Feels gritty between the teeth.
3. A moist pat when shaken in the palm of the hand will appear shiny and wet. When squeezed
it will appear dry and dull.

Clay 1. Lumps are comparatively hard when air-dried.
2. Threads (1/8” diameter) of considerable length will support their own weight when held by
one end.

3. A moist pat will appear the same whether shaken in the palm of the hand or squeezed.

Order of Description

1. Soil Density (or consistency) — see table below
2. Color
3. Major Grain Size — Composes more than 50% of the sample
4. Modifying Term - “trace”: 10% or less
“little” : 10% to 30%
“some”: 30% to 40%
“and” : 40% to 50% of the minor grain size
5. Minor Grain Size(s)

6. Other (plasticity, etc.)
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7. Moisture Content (by field test) — “dry” . Absence of moisture, dusty, dry to the touch
“moist” : Damp but no visible water
“wet” . Visible free water, usually soil is below water table
8. General Classification — Fill, Residual Soil, Weathered Rock

SOIL DENSITY (OR CONSISTENCY) TABLE

Coarse-Grained Soil (Gravel, Sand) Fine-Grained Soil (Clay, Silt)
Apparent Density SPT (# blows / ft) Consistency SPT (# blows / ft)
Very loose 0-4 Very soft 0-2
Loose 5-10 Soft 3-4
Medium dense 11-30 Medium stiff 5-8
Dense 31-50 Stiff 9-15
Very dense >50 Very stiff 16-30
Hard >30
Examples:
1. Dense to very dense, brown to light brown, SILTY SAND, some gravel [A-7-6(10)]
(Moist)
-FILL-
Criteria for Describing Soil Structure
Description Criteria
Bed A sedimentary layer bounded by depositional surfaces.
Blocky A characteristic in which cohesive soil can be broken down into small angular lumps which resist
further breakdown.
Bonded Attached or adhering.
Fissured Broken along definite planes of fracture.
Foliated Planar arrangement of textural or structural features.
Frequent More than one per foot of thickness.
Homogeneous  Same color and appearance throughout.
Interbedded Alternating soil layers of different composition.
Laminae A very thin cohesive layer.
Layer A general term for material lying essentially parallel to the surfaces against which it was formed.
Lens A lenticular deposit, larger than a pocket.
Occasional One or less per foot of thickness.
Parting A very thin granular layer.
Pocket Small erratic deposits less than 12” in thickness.
Seam A thin layer separating two distinctive layers of different composition or greater magnitude.
Stratified Alternating layers of varying material or color.
Stratum A stratigraphic unit.
Varve A cyclic sedimentary couplet consisting of a coarser and a finer layer representing the variation in

depositional energy resulting from the annual freeze-thaw cycle typically found in glaciolacustrine
environments.



Av BORING LOG

U. S. DEPARTMENT OF TRANSPORTATION

FEDERAL HIGHWAY ADMINISTRATION

BORING LOG BORING LOGS (PRE-FINAL).GPJ FHWA VA.GDT 3/12/08

S & EASTERN FEDERAL LANDS HIGHWAY DIVISION
Project Name: ERFO/GA FS 64(1) Boring No.: B-1 Sheet: 1 of 1
Project Location: CHATTAHOOCHEE NATIONAL FOREST, Fanin County , GA Boring Location: _Slide 1
Groundwater Depth: Surface Elevation: 2911.4 ft Boring Began: 1/30/08 Completed: 1/30/08
Encountered at: Y Caved at: Boring Method: HSA Inspector: A. Anderson/K. Thornton
At Completion: ¥ Hammer Wt. & Type: 140 Ibs/Automatic  Hole Diameter: 33/4 Operator: _R. Kingsley/D. Hutchins
After hrs Y Hammer Drop: 30in. Rock Core Diam: NA Weather: _Partly Cloudy 30-35 °F

s | = MATERIAL DESCRIPTION = SAMPLE ¥ Water Content %

$2 |E£olBs £= Plastic Limit —— Liquid Limit

< g s g2 Density, Color, Plasticity, Size, s o | 4 %’ z @ Standard (PBelg\elzvtgtio)n Test Data

w o) . . 0Nl o ) o T =

Proportions, Moisture 2zl o So 10 20 40 60 80
2911.1K5h.0.3 /N\Gravel PAVEMENT section l
— Very loose to loose, brown to light brown, silty fine ]
] SAND, trace of organics —X|[J-1| 0.5 | 4-2-1-2 )
a (ry)
i —{Y|[J-2| 0.8 1-2-3-4 Y
2906.4 so| kL 5
1 Medium stiff, light brown to tan, SILT, trace of fine
_ sand —{X|[J-3| 1.0 3-3-4-5 o
2904.4_% 7.0 \(Dry) / I
% -FILL- —Yl[-4| 1.0 | 8-12-14-16 Py
] Very stiff to hard, brown to light brown, weathered 10
— MICA SCHIST
] % (Dry) —X|[9-5| 1.0 [11-25-33-33 o
‘% 15 |
] % —Y]|ls-6| 1.6 | 7-12-20-20 °
_% -SAPROLITE- a
n % 20 |
—% 25 |
- % 370 10| 1450
—% 30 |
—% 35 |
N J-8| 1.0 | 12-22-50
2874.9. % 36.5 . g
Borehole Terminated @ 36.5 ft |
B 40
Sample Types: Remarks:
[} Auger Cuttings uD 1. NA = Not Applicable
[ vane Shear N Penetrometer
X sPT [] Rock core




é\\" "40,,‘ U. S. DEPARTMENT OF TRANSPORTATION
£y

;"; B O R I N G L O G FEDERAL HIGHWAY ADMINISTRATION

EASTERN FEDERAL LANDS HIGHWAY DIVISION

Project Name: ERFO/GA FS 64(1) Boring No.: B-2 Sheet: 1 of 1

Project Location: CHATTAHOOCHEE NATIONAL FOREST, Fanin County , GA Boring Location: _Slide 1

BORING LOG BORING LOGS (PRE-FINAL).GPJ FHWA VA.GDT 3/12/08

Groundwater Depth: Surface Elevation: 2904.9 ft Boring Began: 1/30/08 Completed: 1/30/08
Encountered at: Y Caved at: Boring Method: HSA Inspector: A. Anderson/K. Thornton
At Completion: ¥ Hammer Wt. & Type: 140 Ibs/Automatic  Hole Diameter: 33/4 Operator: _R. Kingsley/D. Hutchins
After hrs Y Hammer Drop: 30in. Rock Core Diam: NA Weather: _Partly Cloudy 30-35 °F
s e | @ MATERIAL DESCRIPTION = SAMPLE Vv Water Content %
-% 2 |So|8c £3 Plastic Limit —— Liquid Limit
K £ 83 s % Density, Color, Plasticity, Size, ag el o . L @ Standard (Plﬁg\elzvtge}tio)n Test Data
w o Proportions, Moisture “IHNel 8| 2ea 16 20 40 60 80
AN 0.3 /M\Gravel PAVEMENT section
2904.6 | - - —X|J-1| 1.4 4-5-6-7
2902.9 20 Very loose to medium dense, brown to light brown,
T = silty fine SAND I
_ | (Moist " AVlla-2] 0.7 | 2-2-2-2 PY
|
— | |
| [ AL gl s b
Medium stiff, light brown to tan, SILT, little of fine
— sand Y33} 07| 1111 |@
2897.9_| 7.0 (Moist)
s -FILL- —Y|l3-4] 0.9 | 5-9-22-24 Py
2894.9_K 10.0| Medium stiff, brown to yellow-brown, SILT, trace of 10
/ | fine sand, trace of gravel /’
—/ \\(Bry_) ____________________ N —X||J-5| 1.0 |12-23-22-24 [
] Very stiff to hard, brown to light brown, weathered —
_ / MICA SCHIST _
_ / (Ory) _
— / 15 |
_ % —Vl|ls-6| 1.0 |16-21-15-13 Py
_% 20 |
] % -SAPROLITE- —
_% 25
| % —Y||3-7| 1.7 |11-20-23-28 °
_% 30 |
_% 35 |
2868.6 % 36.3 N8| 11| 9-25-50003 ssse”
| Borehole Terminated @ 36.3 ft |
__ | 40
Sample Types: Remarks:
[} Auger Cuttings uD 1. NA = Not Applicable
[ vane Shear N Penetrometer
X sPT [] Rock core




BORING LOG BORING LOGS (PRE-FINAL).GPJ FHWA VA.GDT 3/12/08

s,o‘“ N U. S. DEPARTMENT OF TRANSPORTATION
i(‘% B O R I N G L O G FEDERAL HIGHWAY ADMINISTRATION
‘QM EASTERN FEDERAL LANDS HIGHWAY DIVISION
Project Name: ERFO/GA FS 64(1) Boring No.: B-3 Sheet: 1 of 1
Project Location: CHATTAHOOCHEE NATIONAL FOREST, Fanin County , GA Boring Location: _Slide 2
Groundwater Depth: Surface Elevation: 2883.4 ft Boring Began: 1/30/08 Completed: 1/30/08
Encountered at: Y Caved at: Boring Method: HSA Inspector: A. Anderson/K. Thornton
At Completion: ¥ Hammer Wt. & Type: _ 140 Ibs/Automatic  Hole Diameter: 33/4 Operator: _R. Kingsley/D. Hutchins
After hrs Y Hammer Drop: 30in. Rock Core Diam: NA Weather: _Partly Cloudy 30-35 °F
s |e | 2 MATERIAL DESCRIPTION = SAMPLE Vv Water Content %
-% 2 |So|8c £3 Plastic Limit —— Liquid Limit
< 83 &a Density, Color, Plasticity, Size, s o | 4 g e @ Standard (Pégs\}g:;}tio)n Test Data
w o Proportions, Moisture “IHNel 8| 2ea 16 20 40 60 80
2883.1-K%35N 0.3 /\Gravel PAVEMENT section l
—] Very loose to loose, brown to yellow-brown, silty fine ]
n SAND, trace of organics —{X|[J-1| 0.8 6-3-3-2 o
(Bry)
—Y||3-2| 08| 2112 |@
— -FILL- 5
N —Vl|ls-3| 05| 1-2-34 °
2876.4 7.0
— // Medium stiff to hard, brown to yellow-brown, I
_/ weathered MICA SCHIST occasional pockets of silty —
fine sand —Y|[J-4] 1.3 3-3-2-4 (]
—/ (Moist to dry) 10
| % V5| 08| 4-3-45 °
—% 15 |
N / —Yl|la-6| 1.5 | 3458 e
_ % -SAPROLITE- —
—% 20 |
—% 25
_ % —Wlls-7| 1.2 | 8-11-11-11 °
—% 30 |
_/ 35 |
2848.0 % 35.4 —d(J3-8| 0.3 50/0.4
Borehole Terminated @ 35.4 ft _ 04"
B 40
Sample Types: Remarks:
[} Auger Cuttings uD 1. NA = Not Applicable
[ vane Shear N Penetrometer
X sPT [] Rock core




BORING LOG BORING LOGS (PRE-FINAL).GPJ FHWA VA.GDT 3/12/08

ss\“ N U. S. DEPARTMENT OF TRANSPORTATION
£ ‘% B O R I N G L O G FEDERAL HIGHWAY ADMINISTRATION
‘QM EASTERN FEDERAL LANDS HIGHWAY DIVISION
Project Name: ERFO/GA FS 64(1) Boring No.: B-4 Sheet: 1 of 1
Project Location: CHATTAHOOCHEE NATIONAL FOREST, Fanin County , GA Boring Location: _Slide 2
Groundwater Depth: Surface Elevation: 2873.4 ft Boring Began: 1/31/08 Completed: 1/31/08
Encountered at: Y Caved at: Boring Method: HSA Inspector: A. Anderson/K. Thornton
At Completion: ¥ Hammer Wt. & Type: 140 Ibs/Automatic  Hole Diameter: 33/4 Operator: _R. Kingsley/D. Hutchins
After hrs Y Hammer Drop: 30.n. Rock Core Diam: NA Weather: Overcast 18-23 °F
s |e | 2 MATERIAL DESCRIPTION = SAMPLE Vv Water Content %
-% 2 |So|8c £3 Plastic Limit —— Liquid Limit
< g s g2 Density, Color, Plasticity, Size, s o | 4 %’ z @ Standard (Pégs\}g:;}tio)n Test Data
w o) . . 0Nl o ) o T =
Proportions, Moisture 2zl o So 10 20 40 60 80
2873.1-5333h 0.3 /"\Gravel PAVEMENT section l
—] Medium dense, brown to light brown, silty fine SAND ]
—X|[J-1| 1.2 | 5-9-11-12 [}
_ (Dry)
2869.9 3.5
// \ -FILL- /1 dY|[s-2| 1.2 | 6-11-17-22 o
N Medium stiff to hard, brown to yellow-brown, 5
— weathered MICA SCHIST occasional pockets of silty
/ fims sand —Y|lo-3| 1.0 | 6-17-15-18 °
% (Moist to dry) —I
] / —Y|[s-4| 055 |11-12-11-11 ’
— / 10
_% —Y||3-5| 1.4 | 3-3-4-6 [ ]
—% 15
— -SAPROLITE-
/ —Y|[s-6| 0.7 | 6-6-9-10 °
—% 20 |
—% 25 |
_% —Y|3-7| 1.4 | 4-6-10-9 [ )
—% 30
—% 3 |
N % —Y|l3-8] 0.9 [11-13-12-12 PY
2836.4 j 37.0
— Borehole Terminated @ 37.0 ft
] 40
Sample Types: Remarks:
[} Auger Cuttings uD 1. NA = Not Applicable
[ vane Shear N Penetrometer
X sPT [] Rock core




APPENDIX D

Laboratory Test Results




Federal Highway Administration Materials Testing Laboratory

(‘ U.S. Department of Transportation Eastern Federal Lands Highway Division

Federal Lands Highway Office 112 Industrial Park, Sevierville, TN 37862

ARSHTD mia

Project Name: Chatahoochee National Forest
Project Number: ERFO/GA FS 64(1)

Sampled By: GeoTech
Field Sample No: B-1/J-3
Submitted By: A. Anderson
Boring No: B-1/3-3

State:
County:

Sample Type: Jar

Depth:

GA
Fain

5-7

Report of Subsurface Soil Tests

Soil Classification (AASHTO M 145)

Classification A-4 (0)
Moisture Content (AASHTO T 265)
Moisture Content, % 22.0
Particle Size Analysis (AASHTO T 88)
Sieve - in. (mm % Passing
#4 (4.75) 100
#10 (2.00) 99
#40 (0.425) 96
No. 200 (0.075) 50.6
Liquid Limit (AASHTO T 89)
LL ND
Plastic Limit and Plasticity Index (AASHTO T 90)
PL NP
Pl NP
Charles W. McCown, Jr. - Laboratory Team Leader Date
Lab Control No: E-08-0086 Page 1 of 1 4/17/2008 08:31 AM

Uncontrolled Copy




‘ U.S. Department of Transportation Eastern Federal Lands Highway Division &
Federal Highway Administration Materials Testing Laboratory

Federal Lands Highway Office 112 Industrial Park, Sevierville, TN 37862 .
Project Name: Chatahoochee National Forest State: GA
Project Number: ERFO/GA FS 64(1) County: Fain

Sample Type: Jar
Sampled By: GeoTech
Field Sample No: B-2/J-2
Submitted By: A. Anderson
Boring No: B-2/3-2 Depth: 3-5

Report of Subsurface Soil Tests

Soil Classification (AASHTO M 145)
Classification A-4 (0)

Moisture Content (AASHTO T 265)
Moisture Content, % 18.0

Particle Size Analysis (AASHTO T 88)

Sieve - in. (mm % Passing
3/8 (9.5) 100
#4 (4.75) 99
#10 (2.00) 98
#40 (0.425) 91
No. 200 (0.075) 445

Liquid Limit (AASHTO T 89)
LL 17

Plastic Limit and Plasticity Index (AASHTO T 90)

PL NP
Pl NP
Charles W. McCown, Jr. - Laboratory Team Leader Date
Lab Control No: E-08-0087 Page 1 of 1 4/17/2008 08:33 AM

Uncontrolled Copy



‘ U.S. Department of Transportation Eastern Federal Lands Highway Division &
Federal Highway Administration Materials Testing Laboratory

Federal Lands Highway Office 112 Industrial Park, Sevierville, TN 37862 .
Project Name: Chatahoochee National Forest State: GA
Project Number: ERFO/GA FS 64(1) County: Fain

Sample Type: Jar
Sampled By: GeoTech
Field Sample No: B-2/J-7
Submitted By: A. Anderson
Boring No: B-2/J-7 Depth: 25-27

Report of Subsurface Soil Tests

Soil Classification (AASHTO M 145)
Classification A-4 (0)

Moisture Content (AASHTO T 265)
Moisture Content, % 18.7

Particle Size Analysis (AASHTO T 88)

Sieve - in. (mm % Passing
1/2 (12.5) 100
3/8 (9.5) 99
#4 (4.75) 98
#10 (2.00) 97
#40 (0.425) 84
No. 200 (0.075) 46.1

Liquid Limit (AASHTO T 89)
LL 23

Plastic Limit and Plasticity Index (AASHTO T 90)

PL NP
Pl NP
Charles W. McCown, Jr. - Laboratory Team Leader Date
Lab Control No: E-08-0088 Page 1 of 1 4/17/2008 08:41 AM

Uncontrolled Copy



‘ U.S. Department of Transportation Eastern Federal Lands Highway Division &
Federal Highway Administration Materials Testing Laboratory

Federal Lands Highway Office 112 Industrial Park, Sevierville, TN 37862 .
Project Name: Chatahoochee National Forest State: GA
Project Number: ERFO/GA FS 64(1) County: Fain

Sample Type: Jar
Sampled By: GeoTech
Field Sample No: B-3/J-4
Submitted By: A. Anderson
Boring No: B-3/J-4 Depth: 8-10

Report of Subsurface Soil Tests

Soil Classification (AASHTO M 145)
Classification A-6 (2)

Moisture Content (AASHTO T 265)
Moisture Content, % 20.4

Particle Size Analysis (AASHTO T 88)

Sieve - in. (mm % Passing
#10 (2.00) 100
#40 (0.425) 99
No. 200 (0.075) 48.3

Liquid Limit (AASHTO T 89)
LL 25

Plastic Limit and Plasticity Index (AASHTO T 90)

PL 14
Pl 11
Charles W. McCown, Jr. - Laboratory Team Leader Date
Lab Control No: E-08-0090 Page 1 of 1 4/17/2008 08:44 AM

Uncontrolled Copy



Federal Highway Administration Materials Testing Laboratory

(‘ U.S. Department of Transportation Eastern Federal Lands Highway Division

Federal Lands Highway Office 112 Industrial Park, Sevierville, TN 37862

ARSHTD mia

Project Name: Chatahoochee National Forest
Project Number: ERFO/GA FS 64(1)

Sampled By: GeoTech
Field Sample No: B-3/J-6
Submitted By: A. Anderson
Boring No: B-3/J-6

State:
County:

Sample Type: Jar

Depth:

GA
Fain

15-17

Report of Subsurface Soil Tests

Soil Classification (AASHTO M 145)

Classification A-4 (0)
Moisture Content (AASHTO T 265)
Moisture Content, % 185
Particle Size Analysis (AASHTO T 88)
Sieve - in. (mm % Passing
#4 (4.75) 100
#10 (2.00) 99
#40 (0.425) 86
No. 200 (0.075) 40.4
Liquid Limit (AASHTO T 89)
LL 22
Plastic Limit and Plasticity Index (AASHTO T 90)
PL 14
Pl 8
Charles W. McCown, Jr. - Laboratory Team Leader Date
Lab Control No: E-08-0089 Page 1 of 1 4/17/2008 08:43 AM

Uncontrolled Copy




Federal Highway Administration Materials Testing Laboratory

(‘ U.S. Department of Transportation Eastern Federal Lands Highway Division

Federal Lands Highway Office 112 Industrial Park, Sevierville, TN 37862

ARSHTD mia

Project Name: Chatahoochee National Forest
Project Number: ERFO/GA FS 64(1)

Sampled By: GeoTech
Field Sample No: B-4/J-1
Submitted By: A. Anderson
Boring No: B-4/3-1

State:
County:

Sample Type: Jar

Depth:

GA
Fain

1-3

Report of Subsurface Soil Tests

Soil Classification (AASHTO M 145)

Classification A-4 (0)
Moisture Content (AASHTO T 265)
Moisture Content, % 16.8
Particle Size Analysis (AASHTO T 88)
Sieve - in. (mm % Passing
#4 (4.75) 100
#10 (2.00) 99
#40 (0.425) 93
No. 200 (0.075) 41.8
Liquid Limit (AASHTO T 89)
LL ND
Plastic Limit and Plasticity Index (AASHTO T 90)
PL NP
Pl NP
Charles W. McCown, Jr. - Laboratory Team Leader Date
Lab Control No: E-08-0091 Page 1 of 1 4/17/2008 08:46 AM

Uncontrolled Copy




Particle Size Distribution Report

0.001
A-4(0)
A-4(0)
A-4(0)
A-4(0)
A-6(2)

% CLAY
AASHTO

44.5
46.1
40.4
48.3

50.6

0.01

% SILT

(] e el e e R PP e e ]

[ e e s S e e e ;

[0 e T T e e

09#| - — - — -+ - — P T - kA

DESCRIPTION
Sandy silt
Silty sand
Silty sand

Clayey sand
Clayey sand

ov# L7 i i i ik kit vtk il Sl i R
N N r4es4

* y.4
y 4
V2 B & O e e e e e P R S

OT;

VT | 5 o A

d3aNI4 LINJOH3d

Chattahoochee Nat. Forest
ERFO/GA 64(1)

49.2

54.6

51.6

59.6

51.7
FHWA/EFLHD

% SAND

1

GRAIN SIZE - mm
SOIL DATA

Client:
Project:
Project No.:

DEPTH
(ft.)
5-7
35

25-27
15-17
8-10

% GRAVEL

0.2
0.9
2.3
0.0
0.0

SAMPLE
NO.

Fanin Co. GA| B-1/J3

SOURCE
Fanin Co. GA| B-3/J4

Fanin Co. GA| B-2/J-2
Fanin Co. GA| B-2/J7
Fanin Co. GA| B-3/J-6

Particle Size Distribution Report

200 100
0.0
0.0
0.0
0.0
0.0
FEDERAL HIGHWAY ADMINISTRATION

% + 3"

O
|
A
<
v

SYMBOL

EASTERN FEDERAL LANDS HIGHWAY DIVISION




Particle Size Distribution Report

(] e e e e T e O = et Rt s ol
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0.001

0.01

1

GRAIN SIZE - mm

200 100

d3aNI4 LINJOH3d

% CLAY

% SILT

41.8

% SAND

57.8

% GRAVEL

04

% + 3"

0.0

SOIL DATA

FHWA/EFLHD

Client:

Chattahoochee Nat. Forest

Project:

ERFO/GA 64(1)

Project No.:

o
E|g
%4__.
<<
2
O |w
Ll B
5|2
|
ES
[a)]

E
-~ ™M

S I

[a)]

o2

=2|3

SB

<

%G
(3§
-}
o | £
" F

LL

-
2
MO
>
(%]

Particle Size Distribution Report

FEDERAL HIGHWAY ADMINISTRATION
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LIQUID AND PLASTIC LIMITS TEST REPORT

60
50 A-7-6
40
o>
< W,
o A6 or A-2-6 X,
Q
=
>
o 30
'—
()]
<
-
o
20 A-7-5 or A-2-7
v
10
*
A-4 or A-2-4 A-5 or A-2-5
i A
10 30 50 70 90 110
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE | DEPTH WATER | PLASTIC | LIQUID | PLASTICITY
SYMBOL | SOURCE NO. (ft.) CONTENT LIMIT LIMIT wpEx | AASHTO
(%) (%) (%) (%)
L4 Fanin Co. GA| B-1/J3 57 22.0 NP NV NP A-4(0)
m  |FaninCo.GA| B-2/32 35 180 NP 17 NP A-4(0)
A Fanin Co. GA| B-2/37 25-27 18.7 NP 23 NP A-4(0)
e |FaninCo.GA| B-316 1517 185 14 2 8 A-4(0)
v |FaninCo.GA| B-3/}4 810 204 14 25 1 A-6(2)
LIQUID AND PLASTIC LIMITS TEST REPORT || Client: FHWA/EFLHD
FEDERAL HIGHWAY ADMINISTRATION Project: - Chattahoochee Nat. Forest
EASTERN FEDERAL LANDS HIGHWAY DIVISION | b et No:  ERFO/GA 64(1)




LIQUID AND PLASTIC LIMITS TEST REPORT

60

50 A-7-6

40

5
x W,
o A6 or A-2-6 Y
Q

z
>
g 30
'—
(7))
<
—
o

20 A-7-5 or A-2-7

10

A-4 or A-2-4 A-5 or A-2-5
10 30 50 70 90 110
LIQUID LIMIT
SOIL DATA
NATURAL
SAMPLE DEPTH WATER PLASTIC LIQUID | PLASTICITY
SYMBOL | SOURCE NO. (ft) CONTENT LIMIT LIMIT INDEX AASHTO
(%) (%) (%) (%)
[ ] Fanin Co. GA B-4/J1 1-3 16.8 NP NV NP A-4(0)
LIQUID AND PLASTIC LIMITS TEST REPORT Client: FHWA/EFLHD
FEDERAL HIGHWAY ADMINISTRATION Project: Chattahoochee Nat. Forest

EASTERN FEDERAL LANDS HIGHWAY DIVISION | b et No:  ERFO/GA 64(1)




ERFO/GA FS 64(1)

Total Sample | T-265 MC
Sample # Jar # Wet Wt (g) | Dry Wt (g) |Jat Wt (g) Wt (9) (%)
E-08-0086] B-1/J-3 887.8 803.3 419.7 383.6 22.0
E-08-0087] B-2/J-2 769.4 716.0 419.5 296.5 18.0
E-08-0088] B-2/J-7 1283.9 1147.7 419.8 727.9 18.7
E-08-0089] B-3/J-6 1148.6 1034.8 419.9 614.9 18.5
E-08-0090] B-3/J-4 759.6 701.9 419.6 282.3 20.4
E-08-0091] B-4/J-1 1031.0 943.1 419.7 523.4 16.8




APPENDIX E

Design Analysis Computations
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ReSSA -- Reinforced Slope Stability Analysis EMERGENCY LANDSLIDE REPAIR

Present Date/Time: Fri Apr 11 14:47:23 2008 M:\Projects\fs\ga\64(1)erfoltechserv\geotech\Analyses\ReSSA(2). MSE

ersion 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0

EMERGENCY LANDSLIDE REPAIR

Report created by ReSSA(2.0): Copyright (c) 2001-2005, ADAMA Engineering, Inc.

PROJECT IDENTIFICATION

Title: EMERGENCY LANDSLIDE REPAIR
Project Number: ERFO/GA FS - 64(1)

Client: National Forest Service

Designer: A.Anderson

Description:

Emergency Landslide Repair along Forest Service Road 64, Chattahoochee
National Forest

Company's information:

Name: FEDERAL HIGHWAY ADMINISTRATION
Street: Eastern Federal Lands Highway Division
21400 Ridgetop Circle
Sterling, VA 20166

Telephone #: (571) 404-6352

Fax #: (571) 404-6217

E-Mail: Andre.Anderson@fhwa.dot.gov

Original file path and name: M:\Project ..... a\64(1)erfo\techservigeotech\Analyses\ReSSA(2).MSE
Original date and time of creating this file: Thu Mar 06 09:58:32 2008

PROGRAM MODE: ANALYSIS of a Complex Slope using GEOSYNTHETIC as reinforcing material.

ersion 2.0 RESSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 RESSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Vers) E Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 RESSA Version 2.0

EMERGENCY LANDSLIDE REPAIR Page 1 of 9
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ReSSA -- Reinforced Slope Stability Analysis EMERGENCY LANDSLIDE REPAIR

Present Date/Time: Fri Apr 11 14:47:24 2008 M:\Projects\fs\ga\64(1)erfoltechserv\geotech\Analyses\ReSSA(2). MSE

Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0 ReSSA Version 2.0

INPUT DATA (EXCLUDING REINFORCEMENT LAYOUT)

SOIL DATA
Internal angle of
Unit weight, v friction, o Cohesion, ¢
=========== Soil Layer #: =========== [Ib/ft 2] [deg.] [Ib/ft 2]
....l......Deep Patch Repair..........c.cccecvrnniinennns 120.0 32.0 0.0
v 2. Sidecast Fill (uncompacted) 100.0 27.0 0.0
v MICA SCRISE.. e 142.0 38.0 1000.0
REINFORCEMENT
Reinforcement Ultimate Reduction Reduction Reduction Coverage
Strength, Factor for Factor for Factor for Ratio,
Type # Geosynthetic Tult Installation Durability, Creep, Rc
Designated Name [1b/ft] Damage, RFid RFd RFc
1 Geosynthetic type #1 5500.00 1.20 1.10 1.67 1.00
Interaction Parameters == Direct Sliding == ==== Pullout ====
Type # Geosynthetic Cds-phi Cds-c Ci Alpha
Designated Name
1 Geosynthetic type #1 0.80 0.00 0.80 0.80

Relative Orientation of Reinforcement Force, ROR = 0.00. Assigned Factor of Safety to resist pullout, Fs-po = 1.50

WATER

Water is not present

Not Applicable
EMERGENCY LANDSLIDE REPAIR Page 2 of 9
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DRAWING OF SPECIFIED GEOMETRY - COMPLEX - Quick Input

-- Problem geometry is defined along sections selected by user at x,y coordinates.
-- X1,Y1 represents the coordinates of soil surface. X2,Y2 represent the coordinates of the end of soil layer 1 and
start of soil layer 2, and so on.

GEOMETRY
Soil profile contains 3 layers (see details in next page)

UNIFORM SURCHARGE
Load Q1 = 250.00 [Ib/ft?] inclined from verical at 0.00 degrees, starts at X1s = 19.41 and ends at X1e = 23.66 [ft].

Surcharge load, Q2.........ccovveeveriveeiree e, None

Surcharge load, Q3........ccocvvvvinieeienen, None
STRIP LOAD

............................ NONE......ooeeeie e

Toe point

N

3

1 SCALE:

0 5 10 15 20 25 30 I[f]

Version 2.0
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TABULATED DETAILS OF QUICK SPECIFIED GEOMETRY
Soil profile contains 3 layers. Coordinates in [ft.]

Xi Yi
0.00 3.00
14.68 14.34
27.87 29.46
51.41 44.25
60.12 45.25
63.62 51.28
77.62 51.28
79.50 50.53
129.00 89.50

10 155.00 103.00
Top of Layer 2 11 0.00 3.00
12 14.68 14.33
13 27.87 29.45
14 51.41 44.25
15 60.12 45.25
16 63.42 45.25
17 74.12 45.25
18 77.62 51.28
19 79.50 50.53
20 129.00 89.50
21 155.00 103.00
Top of Layer 3 22 0.00 3.00
23 14.68 14.32
24 63.42 45.25
25 74.12 45.25
26 77.62 51.28
27 79.50 50.53
28 129.00 89.50
29 155.00 103.00

Top of Layer 1

OCONOOUITDWNE H
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TABULATED DETAILS OF SPECIFIED GEOMETRY

Soil profile contains 3 layers. Coordinates in [ft.]

H

X Y1 Y2 Y3

0.00 3.00 3.00 3.00
1468 1434 1433 14.32
27.87 2946 2945  22.69
5141 4425 4425  37.63
60.12 4525 4525 4316
63.42 5094 4525 4525
63.62 51.28 4525 4525
7412 51.28 4525 4525
7762 5128 5128 51.28
10 7950 5053 50.53 50.53
11 129.00 8950 89.50 89.50
12 155.00 103.00 103.00 103.00

O©CooONOUIR~,WN P
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DISTRIBUTION OF AVAILABLE STRENGTH ALONG EACH REINFORCEMENT LAYER

Tavailable

% L1$ L3 %

= |

Factor of safety on resistance to pullout on either end of reinforcement, Fs-po = 1.50

L1 = Front-end 'pullout’ length
L2 = Rear-end pullout length
Tavailable prevails along L3

A = Front-end of reinforcement (at face of slope)
B = Rear-end of reinforcement
AB = L1+ L2 + L3 = Embedded length of reinforcement

Tavailable = Long-term strength of reinforcement
Tfe = Available front-end strength (e.g., connection to facing)

Reinforcement Designated Height Relative L L1 L2 L3 Tfe Tavailable
Layer # Name to Toe [ft] [ft] [ft] [ft] [ft] [Ib/ft] [Ib/ft]
1 Geosynthetic type #1 15.79 13.50 0.00 1.87 11.63 2495.01 2495.01
2 Geosynthetic type #1 17.29 13.30 0.00 8.63 4.67 2495.01 2495.01
3 Geosynthetic type #1 18.79 13.25 0.00 13.25 0.00 2395.24 2395.24 (*)
4 Geosynthetic type #1 20.29 13.50 0.00 13.50 0.00 1276.60 1276.60 (*)

(*) This Tavailable is dictated by the pullout resistance capacity, which is smaller than the long-term strength of the
reinforcement that is related to its specified ultimate strength

EMERGENCY LANDSLIDE REPAIR
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RESULTS OF ROTATIONAL STABILITY ANALYSIS

Results in the tables below represent critical circles identified between specified points on entry and exit. (Theta-exit set to 50.00 deg.)
The most critical circle is obtained from a search considering all the combinations of input entry and exit points.

Critical circles for each entry point (considering all specified exit points)
Entry Entry Point Exit Point Critical Circle
Point # (X,Y) (X,Y) (Xc,Yc,R) Fs STATUS
[ft] [ft] [ft]
1 64.60 51.28 11.36 11.90 20.04 5585  44.80 321
2 67.22 51.28 20.09 20.68 -3454 156.42 146.32 2.02
3 69.84 51.28 15.44 15.46 -257.72  489.60 547.20 1.59
.4 7247  51.28 15.60 15.55 -842.36 1444.08 1666.38 151 . OK
5 75.09 51.28 10.70 11.95 16.93 74.11 62.47 2.86
6 77.71 51.25 11.48 11.87 5.52 97.29 85.62 2.80
7 80.33 51.18 10.81 11.89 1284  89.44 7757 2.88
8 82.95 53.24 10.79 11.89 12.89 91.86 80.00 2.92
9 85.57 55.31 11.00 11.89 14.29 92.00 80.17 2.95
10 88.19 57.37 10.99 11.89 14.37 94.42 82.59 2.96
11 90.81 59.43 10.88 11.91 15.82 94.57 82.81 2.97

Note: In the 'Status' column, OK means the critical circle was identified within the specified search domain. 'On extreme X-entry' means

that the critical result is on the edge of the search domain; a lower Fs may result if the search domain is expanded.
*hkkkkhkkhkkhkkhkkhkhkhkkkhkkhkkikiiihkkkkik

Results in the tables below represent critical circles identified between specified points on entry and exit. (Theta-exit set to 50.00 deg.)

The most critical circle is obtained from a search considering all the combinations of input entry and exit points.

Critical circles for each exit point (considering all specified entry points)
Exit Exit Point Entry Point Critical Circle
Point # (X,Y) (X,Y) (Xc,Yc,R) Fs STATUS
[ft] [ft] [ft]
1 11.48 11.87 77.71 51.25 5.52 97.29 85.62 2.80
.2 15.60 15.55 72.47 51.28 -842.36 1444.08 1666.38 151 . OK
3 20.18 20.71 69.84 51.28 -68.94 221.12 219.33 1.86
4 24.56 25.75 69.84 51.28 -10.55 140.98 120.46 247
5 28.51 30.32 77.71 51.25 38.01 76.27 46.92 3.71
6 33.14 33.04 77.71 51.25 43.20 72.07 40.30 3.94
7 37.69 35.77 77.71 51.25 47.58 69.68 35.32 4.24
8 41.98 38.58 77.71 51.25 52.57 65.42 28.86 4.65
9 46.60 41.26 77.71 51.25 57.14 61.87 23.15 524
10 50.82 44.15 77.71 51.25 61.55 57.98 17.50 6.02
11 55.37 44.74 77.71 51.25 64.13 56.28 14.48 6.90

Note: In the 'Status' column, OK means the critical circle was identified within the specified search domain. 'On extreme X-exit' means
that the critical result is on the edge of the search domain; a lower Fs may result if the search domain is expanded.
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CRITICAL RESULTS OF ROTATIONAL AND TRANSLATIONAL STABILITY ANALYSES
Rotational (Circular Arc; Bishop) Stability Analysis
Minimum Factor of Safety = 1.51
Critical Circle: Xc =-842.36][ft], Yc = 1444.08][ft], R = 1666.38[ft]. (Number of slices used = 53)
Translational (2-Part Wedge; Spencer), Direct Sliding, Stability Analysis
NOT CONDUCTED
Three-Part Wedge Stability Analysis

NOT CONDUCTED
REINFORCEMENT LAYOUT: DRAWING

SCALE:
0 5 10 15 20 25 30 [ft]
]
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REINFORCEMENT LAYOUT: TABULATED DATA & QUANTITIES

Height Embedded Covergae
Layer Reinf. Geosynthetic Relative Length Ratio, (X, Y) front (X, Y)rear
# Type # Designated Name to Toe [ft] [ft] Rc [ft] [ft]
1 1 Geosynthetic type #1 15.79 13.50 1.00 123.69 112.44 137.19 112.44
2 1 Geosynthetic type #1 17.29 13.30 1.00 12456 113.94 137.86 113.94
3 1 Geosynthetic type #1 18.79 13.25 1.00 125.43 115.44 138.68 115.44
4 1 Geosynthetic type #1 20.29 13.50 1.00 126.30 116.94 139.80 116.94
QUANTITIES
Reinf. Type # Designated Name Coverage Ratio Avrea of reinforcemnt [ft2] / length of slope [ft]
1 Geosynthetic type #1 1.00 53.55
EMERGENCY LANDSLIDE REPAIR Page 9 of 9
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APPENDIX F

Typical Details




APPENDIX G

Special Contract Requirements




Section 204. - EXCAVATION AND EMBANKMENT
204.10(b) Delete the entire subsection and substitute the following:
Place embankment material in horizontal layers not exceeding 6 inches in compacted thickness.
Incorporate oversize boulders or rock fragments into the 6-inch layers by reducing them in size
or placing them individually as required by (c) below. Cobbles or boulders having a size

exceeding two-thirds of the loose lift thickness should be removed prior to compaction.
Compact each layer according to Subsection 204.11 before placing the next layer.

204.14 Delete the first sentence and substitute the following:

Dispose of unsuitable or excess material legally off the project or at locations within the Forest
as designated by the National Forest Service.

Section 207. - EARTHWORK GEOTEXTILES

207.04 Delete the title and substitute the following:

207.04 Separation, Stabilization and Reinforcement Applications.

207.04 Delete the fourth sentence of the second paragraph and substitute the following:

Overlap adjacent sections of geotextile a minimum of 3 ft at the ends and sides, or sew the
geotextile joints.

Section 703. - AGGREGATE

703.05(a) Add the following:

Material shall have a minimum California Bearing Ratio of 70 percent as determined by
AASHTO T 193 at 95 percent of maximum dry density in accordance with AASHTO T 180
(Method D).



APPENDIX H

Representative Photographs




Photo No. 1 — Northern Approach

Photo No. 2 — Southern Approach




Photo No. 4 — Looking north from south limit of Slide 1




Photo No. 5 — Creep cracking along edge of roadway at Slide 1

Photo No. 6 — Looking east along face of slope at Slide 2
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Photo No. 7 — Looking at crest of cut slope at Slide 1
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