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Naimushin/Gidirimski Residence Critical Area Geotechnical Assessment
Bellevue, Washington Project and Site Conditions

I. PROJECT AND SITE CONDITIONS

1.0 INTRODUCTION

This report presents the results of our subsurface exploration and geotechnical assessment of
the steep slope critical area, and geotechnical engineering study for the proposed landscaping
modifications. The site plan and approximate locations of the explorations accomplished for
this study are presented on the “Site and Exploration Plan,” Figure 1. The locations of the
proposed landscaping improvements, including the modular block walls, are shown on
Figure 2.

1.1 Purpose and Scope

The purpose of this study was to provide subsurface data and geotechnical recommendations to
be used in the design of the project. Our study included a review of selected geologic
literature, observing exploration pits, and performing geotechnical assessments to address and
mitigate risks associated with proximity to the steep slope critical area. Geotechnical
engineering studies were completed to formulate our recommendations for site preparation, site
grading, modular block wall construction, and erosion control.

1.2 Authorization

Written authorization to proceed with this study was granted by Mr. Alexei Naimushin by
means of a signed copy of our scope of work and cost proposal, dated February 11, 2008.
This report has been prepared for the exclusive use of Alexei Naimushin and Tatyana
Gidirimski and their agents for specific application to this project.

Within the limitations of scope, schedule, and budget, our services have been performed in
accordance with generally accepted geotechnical engineering and engineering geology practices
in effect in this area at the time our report was prepared. No other warranty, express or
implied, is made.

2.0 PROJECT AND SITE DESCRIPTION

This report was completed by Associated Earth Sciences, Inc. (AESI) with an understanding of
the project based on discussions with Alexei Naimushin and Tatyana Gidirimski and the
proposed landscaping plan shown on Figure 2. The site is a residential lot with a single-
family home and is surrounded by other single-family homes. As shown on Figure 1, the
property is bounded by 156™ Avenue SE on the west side and by 157" Avenue SE on the east
side. The site slopes to the east. Elevations range from 130 feet above mean sea level (amsl)
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at the east side of the house to 110 feet amsl at the eastern property line with an average grade
of approximately 25 percent. The slope steepens just west of the east property line with
approximately 10 feet of elevation drop over a distance of 12 to 15 feet and a grade of
approximately 75 percent. The slope just east of the property line meets the City of Bellevue’s
steep slope criteria of greater than 40 percent and at least 10 feet of elevation change.

The site includes a partially constructed modular block wall. Vegetation within the eastern
portion of the lot includes 10 large trees and a number of shrubs. A sewer easement crosses
the property approximately 15 feet east of the house (as shown on Figure 1).

The proposed project, as shown on Figure 2, will include construction of various landscaping
features, including walkways, steps, and a modular block wall (MBW). The MBW will
generally be less than 3.5 feet high, with the exception of a semi-circular area on the east side
of the wall. The semi-circular area will reach a maximum height of approximately 5.5 feet.

3.0 SUBSURFACE EXPLORATION

Our field study included the three hand-dug exploration pits to gain subsurface information
about the site. The exploration pits were excavated by the MBW contractor and ranged in
depth from 3.5 to 4.5 feet. The pits permitted direct, visual observation of subsurface
conditions. Materials encountered in the exploration pits were studied and classified in the
field by an engineer from our firm. All exploration pits were backfilled immediately after
examination and logging. In our opinion, the three explorations provide suitable site coverage
for this assessment.

The various types of sediments, as well as the depths where characteristics of the sediments
changed, are identified in the exploration logs provided in Appendix A and discussed in
Section 4.0. The depths where conditions changed may represent gradational variations
between sediment types.

The conclusions and recommendations presented in this report are based primarily on
the exploration pits completed for this study. The number, locations, and depths of the
explorations were completed within site and budgetary constraints. Because of the nature
of exploratory work below ground, extrapolation of subsurface conditions between field
explorations is necessary. It should be noted that differing subsurface conditions may
sometimes be present due to the random nature of deposition and the alteration of topography
by past grading and/or filling. The nature and extent of any variations between the field
explorations may not become fully evident until construction. If variations are observed at that
time, it may be necessary to re-evaluate specific recommendations in this report and make
appropriate changes.
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4.0 SUBSURFACE CONDITIONS

Subsurface conditions at the project site were inferred from the field explorations accomplished
for this study, visual reconnaissance of the site, and review of selected geologic literature.

4.1 Geologic Setting

The site and surrounding community are located near the top of hill overlooking the southern
end of Lake Sammamish. Topographic features in the vicinity of the site were formed by
glacial and post-glacial processes. Elongate, northwest-southeast trending hills and swales
parallel the flow direction of ari ice sheet that occupied the Puget Lowland about 15,000 years
ago.

4.2 Stratigraphy

The exploration logs are provided in Appendix A. Two stratigraphic units have been identified
and delineated for this study: topsoil and Vashon lodgement till. The stratigraphic units were
determined with regard to the following parameters: 1) stratigraphic position, 2) composition,
and 3) importance of the unit in terms of the presence of ground water. The interpreted
subsurface stratigraphy of the site and uplands plateau area are in general agreement with that
presented in the Geologic Map of King County, Washington (Booth and Wisher, 2006). The
stratigraphic units are described below.

Topsoil

Loose, moist, dark brown, silty sand containing abundant organic material and roots. The
forest duff or grass and topsoil layer ranged from 0.5 feet to 1 foot thick in the three
explorations. Due to their high organic content, these materials are not considered suitable for
foundation, roadway, or slab-on-grade floor support, or for use in a structural fill.

Vashon Lodgement Till

Lodgement till was encountered below the topsoil in all three explorations. The upper 2 to
2.5 feet was a weathered zone consisting of moist, reddish brown, loose to medium dense silty
- sand with gravel and abundant roots. The unweathered lodgement till was moist to wet, olive
brown, very dense, silty sand with gravel and occasional cobbles.

The lodgement ftill sediments were deposited at the base of an active continental glacier and
were subsequently overrun and compacted by about 3,000 feet of glacial ice in the project area
during the Vashon Stade of the Fraser Glaciation approximately 15,000 years ago. Lodgement
till typically possesses high-strength and low-compressibility attributes that are favorable for -
support of retaining walls. Lodgement till is silty and moisture-sensitive. In the presence of
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II. GEOLOGIC HAZARDS AND MITIGATIONS

The following discussion of potential geologic hazards is based on the geologic, slope, and
shallow ground water conditions as observed and discussed herein.

5.0 SEISMIC HAZARDS AND MITIGATIONS

Earthquakes occur in the Puget Lowland with great regularity. Most of these events are small
and are usually not felt by humans. However, large earthquakes do occur, as evidenced by the
2001, 6.8-magnitude event; the 1965, 6.5-magnitude event; and the 1949, 7.2-magnitude
event. The 1949 earthquake appears to have been the largest in this region during recorded
history and was centered in the Olympia area. Evaluation of earthquake return rates indicates
that an earthquake of the magnitude between 5.5 and 6.0 is likely within a given
20-year period.

Generally, there are four types of potential geologic hazards associated with large seismic
events: 1) surficial ground rupture, 2) seismically induced landslides, 3) liquefaction, and
4) ground motion. The potential for each of these hazards to adversely impact the proposed
project is discussed below.

5.1 Surficial Ground Rupture

Generally, the largest earthquakes that have occurred in the Puget Sound area are sub-crustal
events with epicenters ranging from 50 to 70 kilometers in depth. For this reason, no surficial
faulting or earth rupture as a result of deep, seismic activity has been documented to date in the
area of the subject site. Therefore, it is our opinion, based on existing geologic data, that the
risk of surface rupture impacting the proposed project is low.

5.2 Seismically Induced Landslides

It is our opinion that the risk of damage to the proposed improvements by seismically induced
landsliding is low due to gentle slope inclinations and the presence of medium dense to very
dense soils observed beneath sloping areas of the site.

5.3 Liquefaction

Liquefaction is a temporary loss in soil shear strength that can occur when loose granular soils
below the ground water table are exposed to cyclic accelerations, such as those that occur
during earthquakes. The observed site soils were generally medium dense to very dense and

March 5, 2009 ASSOCIATED EARTH SCIENCES, INC.
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are not prone to liquefaction. A detailed liquefaction analysis was not completed as a part of
this study, and none is warranted, in our opinion.

5.4 Ground Motion

Based on the site stratigraphy and visual reconnaissance of the site, it is our opinion that any
earthquake damage to the proposed improvements, when founded on a suitable bearing
stratum, would be caused by the intensity and acceleration associated with the event and not
any of the above-discussed impacts. Based on the site plan for the proposed improvements,
failure of the MBW due to ground motion is unlikely to cause any damage to buildings, roads,
utilities, or other structures.

6.0 EROSION HAZARDS

The erosion hazard of the site soils is high due to the moderate grades and loose nature of the
surficial soil. Without mitigation, dispersed sheet runoff can cause erosion of exposed non-
vegetated soil during extreme storm events. Concentrated runoff can pose a greater risk of
erosion due to increased water volume and velocity and should be avoided when feasible.
Currently, there is no evidence of concentrated runoff or erosion at the site.

It is our opinion that with the proper implementation of the erosion control measures described

below (Section 12.0) and by field-adjusting these measures during construction, the potential
adverse impacts from erosion hazards on the project may be mitigated.

7.0 LANDSLIDE HAZARDS AND MITIGATIONS

The project site is characterized by moderate slopes within the property and a short steep slope
just east of the property. In our opinion, the observed slope inclinations do not present a
significant landslide risk given the very dense lodgement till underlying the site. If
recommendations contained in this report are incorporated into project design and construction,
no detailed landslide hazard analysis is warranted, in our opinion.

March 5, 2009 ASSOCIATED EARTH SCIENCES, INC.
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III. DESIGN RECOMMENDATIONS

8.0 INTRODUCTION

Our exploration indicates that, from a geotechnical standpoint, the proposed landscaping
improvements are feasible provided the recommendations contained herein are properly
followed.

9.0 SITE PREPARATION

Preparation of the MBW area should include removal of all grass, trees, brush, debris, existing
fill/peat, and any other deleterious materials from beneath the planned MBW. All soils
disturbed by stripping and grubbing operations should be recompacted, as described below for
structural fill.

9.1 Temporary and Permanent Slopes

In our opinion, stable construction slopes should be the responsibility of the contractor and
should be determined during construction. For estimating purposes, however, temporary
unsupported cut slopes can be planned at 1H:1V (Horizontal: Vertical) or flatter in the dense
lodgement till, and 1.5H:1V in the upper weathered zone with loose soils.

Permanent cut or fill slopes should not be steeper than 2H:1V.

These slope angles are for areas where ground water seepage is not encountered, and assume
that surface water is not allowed to flow across the temporary slope faces. If ground or
surface water is present when the temporary excavation slopes are exposed, flatter slope angles
or other excavation stabilization techniques will be required. As is typical with earthwork
operations, some sloughing and raveling may occur, and cut slopes may have to be adjusted in
the field. In addition, WISHA/OSHA regulations should be followed at all times.

9.2 Site Disturbance

Most of the on-site soils contain substantial fine-grained material, which makes them moisture-
sensitive and subject to disturbance when wet. The contractor must use care during site
preparation and excavation operations so that the underlying soils in the area of the MBW are
not softened. If disturbance occurs beneath the MBW, the softened soils should be removed
and the area brought to grade with structural fill.

March 5, 2009 ASSOCIATED EARTH SCIENCES, INC.
JSK/1d - KEOBO750A4 - Projects\20080750\KE WP Page 7



Naimushin/Gidirimski Residence Critical Area Geotechnical Assessment
Bellevue, Washington Design Recommendations

9.3 Winter Construction

Due to the high in-situ moisture content of most of the site soils, it may be necessary to dry
some of the site soils during favorable dry weather conditions to allow reuse in structural fill
applications. If construction takes place in winter, drying is not expected to be feasible, and
we anticipate that most of the on-site soils will be unsuitable for structural fill applications.

It may be feasible to use site soils as structural fill in the summer. However, it is possible that
significant effort may be needed to scarify, aerate, and dry site soils that are above optimum
moisture content to reduce moisture content prior to compaction in structural fill applications.
Care should be taken to seal all earthwork areas during grading at the end of each workday by
grading all surfaces to drain and sealing them with a compactor. Stockpiled soils that will be
reused in structural fill applications should be covered with plastic sheeting whenever rain is
possible.

If winter construction is expected, crushed rock fill could be used to provide construction-
staging areas. The stripped subgrade should be observed by the geotechnical engineer and
should then be covered with a geotextile fabric, such as Mirafi 500X or equivalent. Once the
fabric is placed, we recommend using a crushed rock fill layer at least 10 inches thick in areas
where construction equipment will be used.

10.0 STRUCTURAL FILL

Structural fill will be necessary to backfill the reinforced section of the MBW. All references
to structural fill in this report refer to subgrade preparation, fill type, placement, and
compaction of materials, as discussed in this section. If a percentage of compaction is
specified under another section of this report, the value given in that section should be used.

After stripping, planned excavation, and any required overexcavation have been performed to
the satisfaction of the geotechnical engineer/engineering geologist, the upper 12 inches of
exposed ground should be recompacted to 90 percent of American Society for Testing and
Materials (ASTM):D 1557. If the subgrade contains too much moisture, adequate
recompaction may be difficult or impossible to obtain and should probably not be attempted.
In lieu of recompaction, the area to receive fill should be blanketed with washed rock or quarry
spalls to act as a capillary break between the new fill and the wet subgrade. Where the
exposed ground remains soft and further overexcavation is impractical, placement of an
engineering stabilization fabric may be necessary to prevent contamination of the free-draining
layer by silt migration from below.

After recompaction of the exposed ground is tested and approved, or a free-draining rock
course is laid, structural fill may be placed to backfill the MBW. Structural fill behind the

March 5, 2009 ASSOCIATED EARTH SCIENCES, INC.
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MBW should be free-draining (containing less than 5 percent passing the #200 sieve) soil or
rock, acceptable to the geotechnical engineer, placed in maximum 6-inch loose lifts, with each
lift being compacted to 95 percent of ASTM:D 1557.

The contractor should note that any proposed fill soils must be evaluated by AESI prior to their
use in fills. This would require that we have a sample of the material at least 72 hours in
advance to perform a Proctor test and determine its field compaction standard. A Proctor test
is not necessary if washed crushed rock is used to backfill the MBW. On-site soils contain
more than 5 percent passing the #200 sieve and are not suitable for MBW backfill.

11.0 MODULAR BLOCK WALL (MBW)

Figure 3 provides details for construction of the MBW. The MBW will be constructed of
Anchor Diamond straight concrete landscaping blocks with face dimensions of 17.25 inches by
6 inches and a depth of 12 inches (Figure 3). Wall heights less than 2.5 feet may be
constructed without geogrid reinforcing. Wall heights greater than 2.5 feet should be
constructed with geogrid reinforcing, as shown on Figure 3. Construction details are discussed
below.

e The subgrade for the MBW should be 1 foot below final grade for the unreinforced
MBW and 1.5 feet below final grade for the reinforced MBW. The MBW should be
founded on undisturbed weathered or unweathered lodgement till. If the lodgement till
becomes disturbed or loosened, it should be removed and replaced with compacted
crushed surfacing base course (CSBC) that meets Washington State Department of
Transportation (WSDOT) Standard Specification 9-03.9(3).

o At least 6 inches of CSBC should be placed beneath the MBW and compacted with a
vibrating plate compactor, hoe-pack, or jumping jack to a firm unyielding condition.
The CSBC should be approximately 24 inches wide and extend at least 6 inches in front
of the MBW.

e For wall heights less than 2.5 feet, the MBW blocks may be stacked on the CSBC to
the desired height with no geogrid reinforcing, as shown on Figure 3.

e The semi-circle portion of the wall reaches a maximum height of 5.5 feet and geogrid
reinforcing should be placed behind the wall to reinforce the backfill, as shown on
Figure 3. The number of geogrid layers is shown on Figure 3 for different wall
heights. The length of the geogrid behind each section of wall should range from
4.0 feet to 5.0 feet as shown on Figure 3.

March 5, 2009 _ ASSOCIATED EARTH SCIENCES, INC.
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e The geogrid should be Mirafi 3XT or equivalent, as approved by AESI. This material
can be purchased from numerous suppliers, including H.D. Fowler in Bellevue at
425-746-8400.

o The backfill placed between the geogrid layers should be free-draining soil (containing
less than 5 percent passing the #200 sieve) or washed crushed rock to prevent buildup
of hydrostatic pressure. The backfill should be placed in 6-inch lifts and compacted
with a vibrating plate compactor or hoe-pack to a firm non-yielding condition.

e As illustrated on Figure 3, the geogrid should be cut into 18-inch-wide strips and placed
behind every other block around the semi-circle. In order to maintain the soil-geogrid
connection, approximately 2 to 3 inches of soil should be placed between overlapping
strips of geogrid. The blocks without geogrid should be marked so geogrid can be
placed on these blocks after the next tier of blocks is added.

e Care must be taken to make sure the geogrid is properly oriented so the strongest
strands are perpendicular to the wall and in accordance with the manufacturer’s
guidelines.

e The MBW should be provided with a drain behind the base of the wall. Drains should
consist of rigid, perforated, polyvinyl chloride (PVC) pipe surrounded by washed pea
gravel or other drain rock. The level of the perforations in the pipe should be set at or
slightly below the base of the MBW, and the drain collectors should be constructed
with sufficient gradient to allow gravity discharge away from the wall. In addition, the
MBW should be lined with a minimum 12-inch-thick washed gravel blanket provided to
within 1 foot of finish grade that ties into the drain.

e Drainage from behind the MBW should be discharged to a shallow pit backfilled with
drainage rock at the approximate location shown on Figure 2. The shallow pit should
be at least 3 feet deep and approximately 2 feet in diameter. The drainage rock in the
pit may be covered with geotextile fabric and then covered with topsoil.

e It should be noted that the area bounded by lines extending downward at 1H:1V from
the MBW must not intersect another MBW or intersect a filled area that has not been
compacted to at least 95 percent of ASTM:D 1557. In addition, a 1.5H:1V line
extending down and away from the MBW must not daylight because sloughing or
raveling may eventually undermine the MBW. Thus, the MBW should not be placed
near the edge of steps or cuts in the bearing soils.

March 5, 2009 ASSOCIATED EARTH SCIENCES, INC.
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e No buildings or parking surcharges should be allowed within 5 feet of the top of the
MBW.

e AESI must observe construction of the wall to verify that it is built in accordance with
our specifications.

Stability modeling of the MBW is provided in Appendix B. Simulations were conducted for a
3.5-foot-high wall with two layers of grid and a 5.5-foot-high wall with four layers of grid.
These simulations indicate that the MBW configuration described above will support the
anticipated loads with a safety factor of at least 1.5.

12.0 EROSION CONTROL MEASURES

12.1 Temporary Erosion Control Measures

Recommended erosion control measure during construction and before permanent erosion
control measures are fully established are described below.

e Exposed soil should not remain uncovered for more than 2 days unless it is actively
being worked. Ground-cover measures can include erosion control matting, plastic
sheeting, straw mulch, crushed rock or recycled concrete, or mature hydroseed.

e During the wetter months of the year, or when large storm events are predicted during
the summer months, each work area should be stabilized and covered at the end of each
work day using mulch or plastic.

e Surface runoff and discharge should be controlled during and following construction.
Uncontrolled discharge may promote erosion and sediment transport. Under no
circumstances should concentrated discharges be allowed to flow across the slope.

e Soils that are to be reused around the site should be stored in such a manner as to
reduce erosion from the stockpile. Protective measures may include, but are not
limited to, covering with plastic sheeting, the use of low stockpiles in flat areas, or the
use of straw bales/silt fences around pile perimeters.

e Construction of the proposed improvements should be conducted to prevent
concentration of runoff.

e Temporary erosion control measures should be adjusted and maintained, as necessary.

March 5, 2009 ASSOCIATED EARTH SCIENCES, INC.
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12.2 Permanent Erosion Control Measures

Recommended permanent erosion control measures are described below.

o The short steep slope east of the property is currently covered with landscaping debris
and vegetation, which provide erosion protection. Although the large debris may be
removed to improve the appearance of the slope, we do not recommend clearing of the
slope and exposing bare soil to rainfall and runoff.

» The moderate slopes on the property and the steep slope just east of the property may
be landscaped to establish vegetation and provide additional erosion control. In their
Critical Areas Handbook, the City of Bellevue has developed a Steep Slope Planting
Template with a list of recommended plants. This template is provided in Appendix C.
The recommended trees included in the template can grow to 60 or more feet and are
not recommended given the small scale of the slope and the close proximity to homes.
The shrubs and ground-cover recommendations are likely to be suitable for steep slopes
at this site. Other plants may be appropriate based on recommendations from a
qualified landscape professional.

e Any areas not immediately covered with vegetation should be covered with a mulch,
such as bark or wood chips, to reduce soil erosion.

13.0 CONSTRUCTION MONITORING

We are available to provide additional geotechnical consultation as the project develops and to
address any changes in the design. In this way, our recommendations may be properly
interpreted and implemented. AESI should be on-site during MBW construction to provide
geotechnical engineering and monitoring services. The integrity of the MBW depends on
proper site preparation and construction procedures. In addition, engineering decisions may
have to be made in the field in the event that variations in subsurface conditions become
apparent. Construction monitoring services are not part of the current scope of work. If these
services are desired, please let us know, and we will prepare a cost proposal.
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14.0 CLOSURE

We have enjoyed working with you on this study and are confident that these recommendations
will aid in the successful completion of your project. If you should have any questions or
require further assistance, please do not hesitate to call.

Sincerely,
ASSOCIATED EARTH SCIENCES, INC.
Kirkland, Washington

p
D AotV

Y /Scott Kindred, P.E. Bruce L. Blyton, P.E.
enior Engineer Principal Engineer
Attachments:  Figure 1: Site and Exploration Plan

Figure 2: Landscaping Plan with Location of Modular Block Wall
Figure 3: Modular Block Wall Details

Appendix A: Exploration Logs

Appendix B: Modular Block Wall Stability Modeling

Appendix C: Steep Slope Planting Template
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STRAIGHT UNITS *

MINIMUM RADIUS: 4 FEET TO FACE

1-1/8" W. x 11/16" D.
\ ~OFFSET NOTCH

11"

]
/ !
|

S

STEP 1 - PLACE REINFORCEMENT . PRIMARY

SO THAT LITTLE OR NO OVERLAP STRENGTH
OCCURS IN THE RADIUS AREA. IF DIRECTION .zoxqo%m%w_mmw \J FLAT SLOPE
OVERLAP OCCURS, PLACE 2 TO 3 fe— L —=] \
INCHES OF SAND BETWEEN THE « Al I ——
REINFORCEMENT LAYERS. @ AN N SSINIENY
o DIAMOND® BLOCK TOPSOIL ‘ \\\A//\/\/\ e
M W m 10.6° e - /\V//\\ N
PLACE 2 TO 3 INCHES OF SOIL FILL o ' B y
REQUIRED BETWEEN OVERLAPPED =z3 % e dtibiie RAINING
REINFORCEMENT FOR PROPER SOIL g m d
AND REINFORCEMENT REACTION. T * STRUCTURAL BACKFILL COMPACTED
AN T TO AT LEAST 95% OF ASTM D-1557
e |
6" MIN COMPACTED MIN 4°@ PERFORATED PIPE WITH 6" COVER
L GRANULAR-BASE e AND 2" BEDDING OF 1" WASHED ROCK
» LEVELING PAD . PROVIDE MIN 1% CONTINUOUS SLOPE TO
2-0 APPROVED OUTLET
TYPICAL NON-REINFORCED MODULAR BLOCK WALL

STEP 2 - LAY THE NEXT COURSE o .

OF BLOCK. MAKE A MARK ON THE m_\hz

BACK OF THE BLOCKS IN THE \

AREAS THAT ARE NOT L

REINFORCED. BACKFILL AND : i CAP BLOCK

COMPACT THAT COURSE. A l/

u 1 1

ﬂ::‘
5'6" MAX HEIGHT

DIAMOND® BLOCK

12 INCHES OF FREE-DRAINING
AGGREGATE /

BACKFILL GEOGRID WITH COMPACTED |
FREE-DRAINING SOIL OR ROCK
COMPACTED TO AT LEAST 95% OF /
ASTM D-1557 MODIFIED PROCTOR /

/

STEP 3 - PLACE REINFORGEMENT IN—— ——
THE AREAS WHERE THE MARKS
TOP VIEW SHOW GAPS IN THE LOWER . -
REINFORCEMENT PATTERN. | GEOGRID LENGTH = SEE TABLE —~1 |
CONTINUE NORMAL WALL —— == —— |
CONSTRUCTION, REPEATING ¥ \/H ———
THESE STEPS AS NEEDED: vv - - T GEOGRID REINFORCEMENT
. MIRAFI 3XT OR ENGINEER
l«l 6" « | * APPROVED EQUAL - TYP
11/186" 1116~ 6" MIN COMPACTED WALL |GEOGRID|GEOGRID
© 1-1/8"W. x 11/16" D. _ lv._ _Al 1-1/8" LEVELING PAD 2.0 PIPE WITH 6" COVER 30 1 40
OFFSET NOTCH . _ _ AND 2" BEDDING OF 35 2 4.0
1" WASHED ROCK 4.0 3 40
FACE VIEW SID PROVIDE MIN 1% 45 3 45
SIDE VIEW _ CONTINUOUS SLOPE 50 4 45
: TO APPROVED OUTLET 55 4 5.0
STRAIGHT UNIT |
REINFORCEMENT INSTALLATION TYPICAL REINFORCED MODULAR BLOCK WALL
REFERENCE: ANCHOR WALL ENGINEERING, LLC
Associated Earth Sciences, Inc. MODULAR BLOCK WALL DETAILS FIGURE 3
. i DATE 2/09

NAIMUSHIN - GIDERIMSKI
BELLEVUE, WASHINGTON

PROJECT NO. KEDO80750A
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APPENDIX A

Exploration Logs
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é E : g f: Well-graded gravel and Terms Describing Relative Density and Consistency
g B 8:8:1W|oravel with sand, e to Density ~ SPT®blowsfioot
OleoVa
s |Eb oo no fines Very Loose Oto 4
o |8 gleTEets Poorly-graded gravel gf:i::d. Soils Loose 41010
2 |32 5leseze - ; MediumDense 10t 30
2 |Sw»|Megesel GP | and gravel with sand, Test Symbols
Dense 30 o 50
g E° T [seze3 Jittle 1o no fines G = GrainSize .
& [e2 [5sess Very Dense >0 M = Moisture Content
® , =
Zo' 2 g [qudo N - Consisiency SPT®blows/foot A = Atterberg Limits
Z |t ol P Sitty gravel and sitty Very Soft Oto2 C = Chemical
s |2 2F.I§8" GM| gravel with sand Fine- Soft 2t04 DD = Dry Density
RS g;‘@.; Grained Soils  geqiim Siff 4108 K = Permeability
5 |2 8gf stif B1015
ﬁ . ﬁ Clayey gravel and Very Stiff 1510 30
s 12 | GC|clayey gravel with sand Hard >30
[ o
215 Component Definitions
n |0 p
g lc ‘| Well-graded sand and Descriptive Term  Size Range and Sieve Number
£ o N . N
e L sw}sand with gravel, ittle Boulders Larger than 12"
g i g fo no fines Cobbles S 3012
Coe Gravel 3"t No. 4 (4.75 mm)
I o
2 |g2 :ﬂ\& - Poorly-graded sand - Coarse Gravel 3o 3/4"
@ 03|t SP | and sand with gravel, Fine Gravel 3/4* 1o No. 4 (4.75 am) ,
e Lo fittle to no fines Sand No. 4 (4.75 mm) to No. 20D (0.075 mm)
g 18 Zz7IiT Coarse Sand No. 4 {4.75 mm) to No. 10 {2.00 mm)
G |= - :
2 15861111 Silty sand and Megium Sand No. 10 (2.00 mm) to No. 40 (0.425 mm)
g ap il SM| sitty sand with Fine Sand No. 40 (0.425 mm) to No, 200 (0.075 mm)
3 § B é . gravel Silt and Clay Smaller than No. 200 {0.075 mm)
[ = . -
8 |2 Clayey sand and (®) Estimated Percentage Moisture Content
1= A
£ clayey sand with gravel - Percentage by Dry - Absence of moisture,
@ Component Weight dusty, dry to the touch
. . . . Slightly Moist - Perceptible
i, silt, gravel 3 Trace <5 i
o 2 ML gir:v;;ngingtog ra\e/g o Few 51010 moisture “
z 5 e Little 151025 Moist - Damp but no visible
[ o B With - Non-primary coarse water
§ _§ g _|Clay of low to medium constituenis: > 15% Very Moist - Water visible but
s |23 oL |plasticity; sitty, sandy, or - ’;235 %D:éfzt between . not free draining
Z | =% gravelly clay, lean clay an Wet - \f’r‘s'b‘; *”ee wat;ar, ;J:;a"y
o = Om beiow waier (=]
2 | 5o =2
g % s Organic clay or silt of low Symbols
® 3 [——T OL |plasticity Blows/6" or _
2 Ry S§rmP|ET portion of 8% Cement grout
= ol ype surface seal
o T = T = .
S i}iist;ﬁizgté:iyseﬁrsm' o 20" 0D ”/ s2m le’r T £ Bentonile
8 ® mH| . or | SPIESPoOn : Descripion seal
1.8 s;ﬁtomaceous ne Sanc or | sampler 3.0" OD Split-Spoon Sampler Fifler pack with
=2 P - (SPT) s i blank {
3 8 g V// Clay of high plasticity, sl 3.257 OD Split-Spoon Ring Sampler > :;_' Dﬁasmg
3| ;; / cH [sandy or gra\éelly clay, flat P 5 3.0° OD Thin-Wall Tube Sampler = 5ﬂ,§;3;§’. casing
% E clay with sand or gravel {including Shelby tube) g o P
1] % 3 Z //4 Grab Sample % i v;:: Zl;:r pack
; T F .
;s: __g_l' ’/////’:///é Organic clay or silt of (0} Portion not recovered
74777 OH|medi i -
74 "}ed,['y m 10 high ) percentage by dry weight ) Depth of ground water
sk plasticity @ Eig‘_ir')MSt;:gzg Penetration Test X ATD = Attime of driling
Static water leve! (date
rEe Peat, muck and other ® in General Accordance with 5)2 (date)
53 PT jhighly organic soils Standard Practice for Description & Combined USCS symbols used for
+o and Identification of Sofls {(ASTM D-2488) fines between 5% and 15%

Classifications of sofls in this report are based on visual field and/or laboratory observations, which include denshy/consistency, molsture condition, grain size, and
plasticity estimates and should not be construed 15 imply field or laboratory testing unless presented herein. Visual-manual and/or laboratory classification
methods of ASTM D-2487 and D-24B8 were used as an identification guide for the Unified Soft Classffication System,

Associated Earth Sciences, Inc.

EXPLORATION LOG KEY

FIGURE A1




LOG OF EXPLORATION PIT NO. EP-1

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary _agphes only to the location of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Depth (ft)

DESCRIPTION

Topsoil

\Organic rich, loose, moist, dark brown, silty SAND, with roots. [
Weathered Lodgement Till

Loose to medium dense, moist, reddish brown, silty SAND, trace gravel, abundant roots.

i Lodgement Till
Dense to very dense, moist, olive-brown, silty SAND, with gravel.

Bottom of exploration pit at depth 3.5 feet
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13

14 -

15

16 —

17

18 -

N
D

KCTP3 080750A.GPJ February 25, 2009

Naimushiu/Gidirimski Residence
Bellevue, WA

Associated Earth Sciences, Inc. .
Logged by: JSK ' v v - Project No. KE0O80750A

Approved by: 2/12/09




LOG OF EXPLORATION PIT NO. EP-2

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary agphes only to the iocation of this trench at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actual conditions encountered.

Depth (ft)

DESCRIPTION

Topsoil
Organic rich, loose, moist, dark brown, silty SAND, with roots.
Weathered Lodgement Till :
Loose to medium dense, moist, reddish brown to brown, silty SAND, with gravel and cobbles, roots.

| Large root at 3'.

] Lodgement Till
Dense to very dense, wet, olive-brown, silty SAND, with gravel.

Bottom of exploration pit at depth 4.5 feet
Slow seepage at 3.5' to 4'.

12~

13 =

14

17

18 —

N
D

KCTP3 080750A.GPJ February 25, 2009

Naimushiu/Gidirimski Residence
Bellevue, WA

Associated Earth Sciences, Inc. .
Logged by: JSK , _ Project No. KE080750A

Approved by:

2/12/09




LOG OF EXPLORATION PIT NO. EP-3

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be
read together with that report for complete interpretation. This summary ?ﬁp“&S only to the location of this french at the
time of excavation. Subsurface conditions may change at this location with the passage of time. The data presented are
a simplfication of actuai conditions encountered.

Depth (ft)

DESCRIPTION

Topsoil
\Organic rich, loose, moist, dark brown, silty SAND, with roots. [
Weathered Lodgement Till
Loose to medium dense, moist, reddish brown, silty SAND, trace gravel, abundant roots.

B Lodgement Till
Dense to very dense, moist, olive-brown, silty SAND, with gravel, cobbles.

Bottom of exploration pit at depth 4.5 feet

N
D

KCTP3 080750A.GPJ February 27, 2009

Naimushiu/Gidirimski Residence

Bellevue, WA
Logged by: JSK Assecaated»?ﬁrth Sc1§nces, in Project No. KE080750A
: 9

Approved by: 2/12109




APPENDIX B

Modular Block Wall Stability Modeling
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Associated Earth Sciences, Inc.

{/’ﬂ@w»m’na 5 Gaary of ! roiipe

'AASHTO DESIGN METHOD
Naimushin - Gide_rimski

PROJECT IDENTIFICATION

Title: Naimushin - Giderimski

Project Number: KE080750A i
Client:

Designer: EJL

Station Number:
Description:

Anchor Diamond Block with Miragrid 3XT. 3.5-ft exposed height wall
with min 0.5-ft embedment. Total height is 4-ft.

Company's information:

Name: Associated Earth Sciences, Inc.
Street: 911 Fifth Avenue

Kirkland, WA 98033

Telephone #:
Fax #: 425-827-7701
E-Mail: 425-827-3424
Original file path and name: X:\01Projects\08s\080750 Naimushin - Giderimski\KE08075.....
..... 750 dia3XT short.BEN

Original date and time of creating this file: 2/26/09
PROGRAM MODE: ANALYSIS

of a SIMPLE STRUCTURE

using GEOGRID as reinforcing material.
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Copyright © 1998-2006 ADAMA Engineering, Inc. Llcense number MSEW-301043

AUASEW 9 X 9 : SV EW Y AMSEW Vesoon L9 LSEWY LOMSES Yosn 30, s




Vet VANISEN Vertns VDMEEN Ve VAAUSEN Crma 38 AU Vet 1MSES: Ve B M Vateon 10 NS Vo 03 Vrigion V1T ESER Vs, AWALSEN Voo im 34 MSET Vantmm ¥ 6 SESET Vertm §1ONSEN Vatenn 1 EATSHR Vebmas 10ALS] 5 Veanan L AACSEN Vo 102 ES1W Nt VENISER Ve 10 MISHY Vet §AMTEL Yetston TASISE Vet Yt
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Plesenl Daxefl'lme Wed Mar ()4 1Hr21: 33 2009 X! \(lIPm]eL(s\()Xs\()Ml%()Namlushm Gld:nmskl\KE(lM(W\() du3\T shon BEN

Versun VOSSER Veiaom VAASEN Voaim §AMSER Vet S MR Vernon SOMSED Vetrum 1A Vetstm TRASR Vatrron VDASEH Vettiom 148 4SES Vrnan 12 VEEW Yenor 10 MSET Verrsan 10 MSEY Vern TRASKEY Yerevan 18 MSER Vrronos 1AMSI Vet VIR Vernon ¥ URMEEW Vet 1 VS Vrrame 1A Vevor LMY Ve

SOIL DATA
REINFORCED SOIL
Unit weight, y 135.0 Ib/ft®
Design value of internal angle of friction, ¢ 34.0°
RETAINED SOIL
Unit weight, vy 135.0 1b/ft?
Design value of internal angle of friction, ¢ 34.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, ¥ equiv. 135.0 tb/ft?
Equivalent internal angle of friction, Gequiv. 34.0°
Equivalent cohesion, ¢ cquiv. 0.0 Ib/ft?

Water table does not affect bearing capacity
LATERAL EARTH PRESSURE COEFFICIENTS
Ka (internal stability) = 0.2169 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise. eq. 38 is utilized)

Inclination of internal slip plane, = 56.70° (see Fig. 28 in DEMO 82).
Ka (external stability) = 0.2169 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise. eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc=42.16 N y=41.06
SEISMICITY
Maximum ground acceleration coefficient, (e A = 0.180
Kae ( o> 0)=0.3642 Kae ( 0= 0) =0.2169 A Kae=0.1473 (seeeq. 37 in DEMO 82)
Seismic soil-geogrid friction coefficient. F* is 80.0% of its specified static value.
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MSEW -- Mechanically Stabilized Earth Walls Naimushin - Giderimski

Present Date/Time: Wed Mar 04 10:21:33 2009 N:MH Projects\OBS\O8G 730 Naimushin - Giderimski\NKEOS0730 dia3XT shorl. BEN
3 Vrtmw NSNS s v TN Vet 10
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INPUT DATA: Geogrids
(Analysis)

DATA Geogrid Geogrid Geogrid Geogrid Geogrid
tvpe #1 type #2 tvpe #3 type #4 tvpe #5

Tult [Ib/ft] 3000.0

Durability reduction factor, RFd I.10

Installation-damage reduction factor, RFid 1.10

Creep reduction factor, RFe 1.60 N/A N/A N/A N/A
Fs-overall for strength N/A

Coverage ratio, Rc 1.000

Friction angle along geogrid-soil interface, p 26.60
Pullout resistance factor, F* 0.80tar¢  N/A N/A N/A N/A
Scale-effect correction factor, o 1.0

Variation of Lateral Earth Pressure Coefficient With Depth

z K /Ka 0.0 1.0 20 K/Ka 5 |
0 ft 1.00 of
331t 1.00 YA L P
6.6 ft 1.00 6.6 o i
9.8 ft 1.00 b o
1311t 1.00 9.8 i |
16.4 ft 1.00 L
19.7 ft 1.00 16.4 &

262

328
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MSEW -- Mechanically Stabilized Earth Walls Naimushin - Giderimski
Present Date/Time: Wed Mar 04 10:21:33 2009 NAOTProjects\0Ss\O¥0750 Naimushin - GiderimskiA\KEOK0730 dia3XT shart. BEN
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INPUT DATA: Facia and Connection (according to revised Demo 82)
(Analysis)

FACIA type: Facing enabling frictional connection of reinforcement (e.g., modular concrete blocks, gabions)
Depth/height of block is 1.00/0.50 ft. Horizontal distance to Center of Gravity of block is 0.50 ft.
Average unit weight of block is ~ ¥r=100.00 Ib/ft * '

Z /Hd To-static / Tmax Top of wall
or To-seismic/ Tmd 7 /1ud 0.00
0.25

0.00 -
0.25 1.00 0.50
0.50 1.00 0.75 : . : : : ;
0.75 1.00 1] SO - S
1.00 1.00 0.90 0.80 0.70 0.60 0.50

To-static / Tmax or To-seismic / Tmd

Geogrid Type #1 Geogrid Type #2 Geogrid Type #3 Geogrid Type #4 Geogrid Type #5
c CRult® ¢ CRult o CRult c CRult o CRult
0.0 0.07

824.0 0.42 N/A N/A N/A N/A

Geogrid Type #1 Geogrid Type #2 Geogrid Type #3 Geogrid Type #4 Geogrid Type #5

c CRer c CRer o CRer c CRer o CRer
0.0 0.06
836.0 0.41 N/A N/A N/A N/A

) g = Confining stress in between stacked blocks [Ib/ft ?]
® CRult = Tc-ult / Tult
® CRer = Tere / Tult

In seismic analysis, long term strength is reduced to 80% of its static value.

D A T A (for connection only) Type #1 Type #2 Type #3 Type #4 Type #5
Product Name Mirafi 3XT N/A N/A N/A N/A
Connection strength reduction factor, RFd 1.20 N/A N/A N/A N/A
Creep reduction factor, RFc N/A N/A N/A N/A N/A

Vrrion 3NN Nev it 3 GVIEND Vorrom § MR Canrum 10 MW Verron 34 MAEW Vorrins 10 WS Vetrmn NI Vorviun 3 MSEW Crnsin 01 W Vv £ 5 MSEW Viecion 4905 Versim 3 a0 Veroom QNN Veronon 5 MEEN Verrmon §6 MHW Vitruan $8 S Votsbns 102 ER55 Veromn 14 MEEW Ve $0MERR Vermuws 15 MU Versnns VAL Verrm 10
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MSEW -- Mechanically Stabilized Earth Walls Naimushin - Giderimski
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 4.00 [ft] { Embedded depth is E = 0.50 ft, and height above top of finiished
bottom grade is H=3.50 ft }

Batter, ® 10.6 [deg]

Backslope, 8 0.0 [deg]

Backslope rise 0.0 [ft] Broken back equivalent angle, 1= 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [ib/ft ]

ANALYZED REINFORCEMENT LAYOUT:

Vortoon AOMTEW Veacnes LGNS ¥ rvion 19 SIVER 8 ¥ i 1R Crnvios 03 ATSER Ve S2ASENY v

Naimushin - Giderimski Page 5 of
Copyright © 1998-2006 ADAMA Engineering, Inc. License number MSEW-301043

LOMSEY Yersn . AUNEER Vernurt AOSSER Veaun LUMSEW Vesston 18 MSEW Yrs it 19 MSED Vevsats M MR =3 LS Ve LV 8 Voot 28 MSEW Vaaiass L JSEW Voo L0 MEE Viican LAMSEN VesunJs




Vet VAMSIR Ve MW Vet § 60 Verenn 18 MK Vrpanon 1 ONR Verrsse 1 AMSIW Versrs 11 MSER Ve SYR ¥ 0T IS Veptint TOVSEW Vot 10 AT Vet VAN Veidpon DIMER Vetrban T0VTER Vrarmin 1SS Votabon 108 Vnarar 1ATES] W Verton VUMW Veraay 18 VEFW Vst LAY Veterin 1839 0 Frteins 10

MSEW -- Mechanically Stabilized Earth Walls Naimushin - Giderimski
Present Date/Time: Wed Mar 04 10:2§:33 2009 XA Projects\08s\B80730) Naimushin - Giderimski\KEORO750 dia3XT short. BEN
ROt e IS N 1 Voremm VWIS Vit VST Ve VAN Yerrm 10

Vevtn VMSEW Vernm § 0 AMEEW Verron 1 MSE Vet 1AAISES Vercsan EAGHE Vetsian MR Coeoman $AMSEN Vet VNS Foarion 1M Veraon, 1 DMSER Verston 1 8T Vet L3MET Varcioms V5SS Vercbon TOMSED’ Crpanan P LA Vo

ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, Fs = 22.17, Meyerhof stress = 495 Ib/ft.
Foundation Interface: Direct slidjng. Fs = 5.638, Eccentricity. e/L. = -0.0053. Fs-overturning = 13.67

GEOGRID j CONNECTION
j Fs-overall  Fs-overall @ Geogrid Pullout Direct  Eccentricity ~ Product
# Elevation Length Type | [eonnection [geogrid | strength resistance  sliding e/l name
[ft] [f] # , strength]  strength] |~ Fs Fs Fs
1 2.00 4.00 1 1.79 7.70 7.698 4.430 8.804 -0.0135  Mirafi 3XT
2 3.00 4.00 | 7.73 47.04 47.044 11.456 18.039 -0.0093  Mirafi 3XT

ANALYSIS: CALCULATED FACTORS (Seismic conditions)
Bearing capacity, Fs = 17.04, Meyerhof stress = 564 b/t
Foundation Interface: Direct slidix]g Fs =2.567, Eccentricity. ¢/L = 0.0664. Fs-overturning = 4.89

! GEOGRID © CONNECTION v
: ; Fs-overall  Fs-overall = Geogrid Pullout Direct  Eccentricity Product
 # Elevation Length Type [connection [geogrid  + strength resistance  sliding e/l name
' [ft] [ft] # : strength]  strength} - Fs Fs Fs
| 2.00 4.00 1 111 6.44 6.442 2.701 4.008 0.0035  Mirafi 3XT
2 3.00 4.00 1 2.51 23.42 23.420 3.506 8.213 -0.0051 Mirafi 3XT
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Associated Earth Sciences, Inc.
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Naimushin - Giderimski

PROJECT IDENTIFICATION

Title: Naimushin - Giderimski
Project Number: KEQ080750A
Client:

Designer: EJL
Station Number:

Description:

Anchor Diamond Block with Miragrid 3XT. 5.5-ft exposed height wall
with I-ft embedment. Total height is 6.5-ft.

Company's information:

Name: Associated Earth Sciences, Inc.
Street: 911 Fifth Avenue

Kirkland, WA 98033
Telephone #:
Fax #: 425-827-7701
E-Mail: 425-827-5424

Original file path and name: X:\01Projects\08s\080750 Naimushin - Giderimski\KE08075......
..... \KE080750 dia3XT.BEN
Original date and time of creating this file: 2/26/09

PROGRAM MODE: ANALYSIS
of a SIMPLE STRUCTURE
using GEOGRID as reinforcing material.
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Present Date/Time: Wed Mar 04 10:30:04 2009 X\G}Projects\08s\UB0750 Naimushin - Giderimski\KEO80730 dia3XT.BEN
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SOIL DATA
REINFORCED SOIL
Unit weight, v 135.0 Ib/ft®
Design value of internal angle of friction, ¢ 34.0°
RETAINED SOIL
Unit weight, ¥y 135.0 Ib/ft®
Design value of internal angle of friction, ¢ 34.0°

FOUNDATION SOIL (Considered as an equivalent uniform soil)

Equivalent unit weight, Y equiv. 135.0 Ib/ft?
Equivalent internal angle of friction, Dequiv. 340°
Equivalent cohesion, ¢ equiv. 0.0 Ib/ft

Water table does not affect bearing capacity
LATERAL EARTH PRESSURE COEFFICIENTS
Ka (internal stability) = 0.2169 (if batter is less than 10°, Ka is calculated from eq. 15. Otherwise, eq. 38 is utilized)

Inclination of internal slip plane, y= 56.70° (see Fig. 28 in DEMO 82).
Ka (external stability) = 0.2169 (if batter is less than 10°, Ka is calculated from eq. 16. Otherwise. eq. 17 is utilized)

BEARING CAPACITY
Bearing capacity coefficients (calculated by MSEW): Nc=42.16 N y=41.06
SEISMICITY
Maximum ground acceleration coefficient, oo = 0.180
Kae { o> 0)=0.3642 Kae ( 0,=0) =0.2169 A Kae=0.1473  (seeeq. 37, in DEMO 82)

Seismic soil-geogrid friction coefficient. F* is 80.0% of its specified static value.
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INPUT DATA: Geogrids
(Analysis)

Naimushin - Giderimski
N1 Projects\08s\U80 750 Naimushin - GiderimskRKECB(730 din3XNT.BEN

LRLESW Veroman LB MSER Viersons LAMSIEN Verewon VSN Veriron 38 MKW Veremin VIISER” Ve 31 3RER Veposom V1 AT Vrrsban 103 1N Vrsemon 19 MR Vvt 15 MAER Vs 1 3SR Varonm 1AL Vatisne Lt

DATA

Geogrid
type #1

Geogrid
type #2

Geogrid Geogrid Geogrid
tvpe #3 type #4 type #5

Tult [1b/ft]

Durability reduction factor, RFd
Installation-damage reduction factor, RFid
Creep reduction factor, RFc

Fs-overall for strength

Coverage ratio, Re

Friction angle along geogrid-soil interface,
Pullout resistance factor, F*
Scale-effect correction factor, o

p

N/A

N/A

Variation of Lateral Earth Pressure Coefficient With Depth

Z K/Ka

0ft 1.00
331t 1.00
6.6 ft 1.00
9.8 ft 1.00
13.1 ft 1.00
16.4 ft 1.00
19.7 ft 1.00

Naimushin - Giderimski
Copyright © 1998-2006 ADAMA Engineering, Inc.

0.0

N/A N/A N/A

N/A N/A N/A

K/Ka

0

9.8
164

262

32.8
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MSEW -- Mechanically Stabilized Earth Walls

Presen( Date/Time: Wed Mar 04 10:30:04 2009 N ,\':\(Hijec!s\()Xs\(m(‘WS(J Naisnushin -

Voo } SMSEN Vesmm 10 MSER Veraom LA ANSEX Vetsnm 38 M Vesaum 1A Verrnas $0 MR Vetenon 1755 Vrronon VAN Crponan VISR Vetumns 40 MSEW Verctos 18 MSTF Vet LMY Ve LW Vadeoos 30 MEER Vet LEMSER Verrioy VIMSI Vitpion $1EASER Vs § 1 3USER Vi

INPUT DATA: Facia and Connection (according to revised Demo 82)
(Analysis)

FACIA type: Facing enabling frictional connection of reinforcement (e.g., modular concrete blocks, gabions)
Depth/height of block is 1.00/0.50 fr. Horizontal distance to Center of Gravity of block is 0.50 ft.
Average unit weight of block is ~ ¥r= 100.00 Ib/ft *

Z /Hd To-static / Tmax Top of wall
or To-se:sm)c/Tnu}d ‘ 7 /Hd 0.00 : :
025 oL
0.00 1.00 o i : ;
0.25 1.00 0500 S
0.50 1.00 0758 : : : ! : i
0.75 1.00 . 1.00 :
1.00 '

1.00 0.90 0.80 0.70 0.60 0.50
To-static / Tmax or To-seismic / Tmd

Geogrid Type #1 Geogrid Type #2 Geogrid Type #3 Geogrid Type #4 Geogrid Type #3
c CRult® o CRult c CRult o CRult (9} CRult
0.0 0.07

824.0 0.42 N/A N/A N/A N/A
Geogrid Type #1% Geogrid Type #2 Geogrid Type #3 . Geogrid Type #4 Geogrid Type #5
c CRer o CRer c CRer c CRer c CRer
0.0 0.06

836.0 0.41 N/A N/A N/A N/A

) ¢ = Confining stress in between stacked blocks [1b/ft 2]
@ CRult = Te-ult / Tult
® CRer = Tere / Tult

In seismic analysis, long term strength is reduced to 80% of its static value.

D A T A (for connection only) Type #1 Type #2 Type #3 Type #4 Type #5
Product Name Mirafi 3XT ~ N/A N/A N/A N/A
Connection strength reduction factor, RFd 1.20 N/A N/A N/A N/A
Creep reduction factor, RFc N/A N/A N/A N/A N/A
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INPUT DATA: Geometry and Surcharge loads (of a SIMPLE STRUCTURE)

Design height, Hd 6.50 [ft] { Embedded depth is E = 1.00 ft, and height above top of finished
bottom grade is H=35.50ft }

Batter, o 10.6 [deg]

Backslope, B 0.0 [deg]

Backslope rise 0.0 [ft] Broken back equivalent angle, 1= 0.00° (see Fig. 25 in DEMO 82)

UNIFORM SURCHARGE
Uniformly distributed dead load is 0.0 [1b/ft ?]

ANALYZED REINFORCEMENT LAYOUT:

SCALE:
0 2 4 6[ft]

SIS Ceprion 34 MRIW Vrappon 1914587
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ANALYSIS: CALCULATED FACTORS (Static conditions)
Bearing capacity, Fs = 17.16, Meyerhof stress = 789 1b/ft".

Foundation Interface: Direct sliding. Fs = 4.203, Eccentricity. ¢/L = 0.0 l‘ 15, Fs-overturning = 8.02

GEOGRID CONNECTION :
Fs-overall Fs-overall | Geogrid Pullout Direct  Eccentricity Product
# Elevation Length Type [connection [geogrid strength resistance  sliding e/l - name

[ft] [ft] # strength]  strength] ; Fs Fs Fs
1 1.00 5.00 1 2.46 5.38 5.376 12.172 3.766 -0.0007 Mirafi 3XT
2 2350 5.00 i 3.24 882 8.821 12.688 5.340 -0.0114  Mirafi 3XT
3 4.00 5.00 ] 3.75 14.11 14.113 10.350 8.804 -0.0135 Mirafi 3XT
4 550 5.00 I 5.68 34.56 34.563 7.848 22.657 -0.0078 Mirafi 3XT

ANALYSIS: CALCULATED FACTORS (Seismic conditions)
Bearing capacity, Fs = 9.50, Meyerhof stress = 1060 1b/ft2.
Foundation Interface: Direct sliding, Fs = 1.914. Eccentricity, e/L = 0.1366. Fs-overturning = 2. 87

GEOGRID CONNECTION

i
|
!
i

; ‘ Fs-overall  Fs-overall = Geogrid Puliout Direct  Eccentricity  Product
# Elevation Length Type | fconnection [geogrid | strength resistance  sliding e/L . name
[ft] [ft] # ; strength]  strength] + Fs Fs Fs {
1 1.00 5.00 I 14 4.42 4419 7.232 1.715 0.0869  Mirafi 3XT
2 250 5.00 1 1.78 6.79 6.785 6.859 2.431 0.0335  Mirafi 3XT
3 400 5.00 1 1.89 10.14 10.142 5.091 4.008 0.0035  Mirafi 3XT
4 550 5.00 1 2.1 19.84 19.835 2.870 10.316 -0.0052 Mirafi 3XT
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APPENDIX C

Steep Slope Planting Template
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