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REPORT
Oor
SUBSURFACE EXPLORATION
FOR
CUY-90-INNERBELT
INNERBELT CORRIDOR PROJECT — RETAINING WALLS
PID 77510 & 25795

1.0 INTRODUCTION

This document reports the findings of the preliminary subsurface exploration for the proposed
structures along the Interstate 90 (I-90) alignment, between Chester Avenue and Cedar Avenue
in the city of Cleveland. Included are preliminary evaluations of the proposed cast in place (CIP)
retaining wall near the Mather Mansion and preliminary recommendations for the proposed tied-
back soldier pile wall near the Juvenile Justice Center. It is anticipated that the proposed CIP
retaining wall on the westbound side of 1-90, between Chester Avenue and Euclid Avenue
(Station 220+30 to 228+70), will be up to 31 feet in height. The proposed retaining wall
structure along the eastbound [-90 Camegie Avenue off-ramp (Station 200+10 to 209+80) will
have an approximate maximum height of 35 feet.

The findings and recommendations presented in this report should be considered preliminary.
Additional exploration and testing 1s planned to better define the soil conditions at the site.

2.0 GEOTECHNICAL RECONNAISSANCE AND PLANNING
2.1 Literature Reviews
2.1.1 Physical Setting and Geology

Physiographically, Cuyahoga County falls in the northern end of the Appalachian
Plateaus Province and the Eastern Lake Section of the Central Lowlands
Province. The physiographic units covering the Cleveland area are the Lake
Plain, the Portage Escarpment and the Allegheny Plateau.

The Lake Plain slopes smoothly towards Lake Erie to a steep, fairly continuous,
wave-cut cliff near the shoreline. The cliffs generally rise 30 to 50 feet from the
lake level (approximately elevation 572 feet). The surficial materials on the Lake
Plain consist of sand and gravel, lacustrine silts and clays, and urban land
overlying the Lavery Till or, in the absence of till, shale bedrock. The Portage
Escarpment rises abruptly from the Lake Plain near elevation 700 feet increasing
to over 1,100 feet in elevation at the transition to the Plateau. The Escarpment
slope 1s generally long and gentle and 1s covered with a thin layer of Lavery Till
or silty clay. Farther south, the rolling uplands represent the northwest margin of
the Appalachian Plateaus (Allegheny Plateau). The surficial material on the
uplands consists of a mantle of Lavery Till generally thicker than on the
Escarpment.



Shales, sandstones and siltstones of Devonian and Mississippian age are the
predominant rock types in the Cleveland area. The depth to rock averages less
than 25 feet. However, the Post-Ilinoisan Massillon River passed just east of the
existing Cuyahoga River. The bedrock surface is close to sea level in this old
valley and the fill is locally up to several hundred feet thick. The project site is
located within the limits of the old buried valley.

2.1.2  Soil Survey

The US Department of Agriculture Soil Conservation Service Soil Survey of
Cuyahoga County was reviewed. The predominant soil type found along the
project area is Udorthents in the Innerbelt trench and Urban Land above the
trench. Udorthents are reported as being areas that have been cut or filled and the
remaining soil material being typically similar to the subsoil of the adjacent areas.
The Urban Land association is reported as being approximately 70 to 80%
surficial coverage of the land with man-made effects. These areas are mostly
miscellaneous materials placed in fills and almost totally covered with roads,
buildings, and other structures. Examination and identification of soils or soil-
like materials in Urban Land are impractical. Onsite investigation is needed to
determine the potential and limitation for any proposed use.

2.1.3 Wetlands

The National Wetlands Inventory published in 1995, was reviewed for wetland
soils in the study area. The inventory indicated no areas of wetland soils along the
existing and proposed right-of-way.

2.1.4 Underground and Surface Mining

The Ohio Department of Natural Resource, Division of Geological Survey
Abandoned Underground Mine GIS and Address Locator System and Mineral
Industries Map of Ohio were utilized to determine if underground and surface
mining activities are located within the project area. The only mine reported in
the vicimty of the project is the Cleveland Salt Mine (Mine API# 340358003002)
approximately two miles from the study area. The mine is at great depth,
reportedly more than 1750 feet below grade at Cargill’s Whiskey Island plant.
The web site indicated that no surface mines are reported within the study area.

2.1.5 Karst Terrain
The Ohio Department of Natural Resources, Division of Geological Survey, Ohio

Karst Areas Map was reviewed to identify if the project lies within a probable
karst areas. The map indicated that the site is outside the known karst area.



2.1.6 Interviews with Personnel Knowledgeable of the Site

No ODOT construction and maintenance employees, ODOT employees who were
mmvolved with the original construction, nor current, former or adjacent
landowners were interviewed as part of our investigation.

2.1.7 Previous Subsurface Investigations

DLZ reviewed plans dated October 1957 prepared for the construction of the
original Innerbelt Bridge just west of the current project (CUY-42-17.43-18.02).
These plans were provided by representatives of Burgess and Niple, who received
them from ODOT District 12 personnel. The soil profile drawings included with
the plans indicated the soils along this nearby alignment generally consisted of
sands overlying cohesive soils. The borings, however, were located in the
Cuyahoga River valley.

3.0  FIELD EXPLORATION

The exploration consisted of drilling nine borings, W-DLZ-1 to W-DLZ-9. The borings were
spaced at intervals of between 250 and 450 feet. Borings W-DLZ-1 to W-DLZ-3 were drilled
along Cedar Avenue with two borings in the Cuyahoga County Juvenile Justice Center parking
area and the remaining boring adjacent to the Cedar Avenue overpass of I-90. These borings
were drilled to depths of 120 feet each. Borings W-DLZ-4 to W-DLZ-9 were drilled along the
westbound shoulder lane of Interstate 90. These borings were drilled to depths of 100 feet each.
It should be noted that borings W-DLZ-4 to W-DLZ-6 were drilled along a proposed wall
alignment that has been climinated from the project. All borings were drilled between
September 18 and October 5, 2006 using a truck-mounted rotary drill rig. Information
concerning the drilling procedures is presented in Appendix L

The approximated boring locations are shown on the boring location plan on Figure 1.
Approximate ground surface elevations at the boring locations are presented on the boring logs
in Appendix 1. Laboratory test results are shown on the boring logs and are summarized in Table
No. 1. The individual test reports are presented in Appendix II.

4.0  FINDINGS

The following text presents generalized subsurface conditions encountered by the borings. For
more detailed information, please refer to the Boring Logs presented in Appendix 1.

4.1 Juvenile Justice Center Retaining Wall

Borings W-DLZ-1 to W-DLZ-3 were drilled along Cedar Avenue, with boring W-DLZ-1
being drilled off of Cedar Avenue and borings W-DLZ-2 and 3 being drilled in the
Cuyahoga County Juvenile Justice Center parking lot. Boring W-DLZ-1 encountered 6
inches of topsoil while borings W-DLZ-2 and 3 encountered up to 4 inches of asphalt
concrete at the surface. The thickness and composition of the surficial materials



5.0

encountered in the borings are summarized on Table No. 2 and are also presented on the
boring logs in Appendix I.

Borings W-DLZ-1 to 3 encountered fill underlying the surface material to progressively
shallower depths from west to east. Boring W-DLZ-1 had fill to a depth of 25.5 feet
while borings W-DLZ-2 and 3 encountered fill to depths of 8.5 and 5.5 feet, respectively.
In all three borings the fill consisted of loose to very dense granular soils. Underlying the
fill materials in the borings, very loose to dense granular soils (A-2-4, A-3a, A-4b) were
encountered up to depths between 46.8 and 49.5 feet. Underlying the granular soils,
cohesive soils (A-4a, A-4b, A-6a, A-6b, A-7-6) were encountered. These cohesive soils
varied in consistency with alternating zones ranging between very soft to soft and stiff to
very stiff.

Seepage was first encountered in the three borings between 23.9 and 26.0 feet. Water
levels at completion of the borings ranged between 25.0 and 47.0 feet. It should be
noted that water level measurements were made mnside hollowstem augers or in open
holes that may have partially collapsed. Consequently, these measurements may not
represent actual groundwater conditions at the site.

4.2 Mather Mansion CIP Retaining Wall

Borings W-DLZ-7 to W-DLZ-9 were drilled along the alignment for the proposed CIP
retaining wall. Borings W-DLZ-7 to 9 were drilled on the westbound shoulder of 1-90
and encountered up to 10 inches of asphalt concrete. Boring W-DLZ-7 encountered 10
inches of Portland cement concrete underlying the asphalt pavement. The thickness and
composition of the surficial materials encountered in the borings are summarized on
Table No. 2 and are also presented on the boring logs in Appendix 1.

Beneath the surficial materials, the borings encountered fill to depths between 5.5 and 8.0
feet below the ground surface. The fill consisted of loose to medium dense granular soils
(A-1-b, A-2-4, A-3a). Underlying the fill soils, loose to medium dense granular soils (A-
2-4, A-4a, A-4b) were encountered to depths of 20.5 to 23.0 feet, where cohesive soils
(A-4a, A-4b, A-6a, A-6b, A-7-6) were encountered to the 100-foot completion depth of
the borings. These cohesive soils varied in consistency with alternating zones ranging
between very soft to soft and stiff.

Seepage was first encountered in the three borings between 5.5 and 8.0 feet. Water levels
at completion of the borings ranged between 25.0 and 47.0 feet. Mud rotary methods
were used in the boring and consequently water levels at completion could not be taken.

CONCLUSIONS AND RECOMMENDATIONS
5.1 Juvenile Justice Center Retaining Wall

Based on preliminary design plans from Burgess & Niple, it is understood that the earth
retention system at this location will consist of tied back soldier piles and lagging. The



preliminary plans indicate the proposed tip elevation of the soldier piles is 623 feet.
Proposed grade at the base of the wall ranges between elevations 635 and 640 feet.

Soil conditions at the retaining wall site typically consist of loose to medium dense
granular soils to an elevation of approximately 630 feet; however, zones of very loose to
loose granular soils were encountered in boring W-DLZ-1. Information regarding lateral
earth pressures, lateral support of piles, grouted soil anchors and global stability is
presented in the following sections.

5.1.1 Lateral Earth Pressure

The wall must be designed to resist lateral loads imposed by the soil,
groundwater, and the surcharge effect of adjacent structures or equipment. The
increase in lateral pressure for uniform surcharges is given as follows:

AO-h = Kaq:s
Where: A0y = increase in lateral earth pressure

K. = active earth pressure coefficient
qs = uniform surcharge loading

If traffic is expected to come within a distance of one-half the wall height from
the wall, a uniform live load surcharge pressure of at least 240 psf should be used
in the design.

The lateral earth pressure should be determined based on the properties of the soil
within the zone defined by the wall and a line that rises from the base of the wall
at an angle of 45°+¢/2 from the horizontal. The lateral earth pressure coefficients
recommended for the materials encountered in the borings as well as values for
select granular fill are presented in the following table. These values are based on
a horizontal surface behind the wall.

Lateral Earth Pressure Coefficients

Type of Material At Rest Active Passive

Select granular embankment material 0.44 0.28 3.54
(¢=34° v =120 pcf)
In-situ loose to medium dense 0.47 0.31 3.25
granular soils (¢ = 32°, y = 125 pcf)
In-situ stiff to very stiff silty clays

0.50 0.33 3.00
{(¢p=30° vy =125 pcf)

At a minimum, a free-draining granular backfill should be placed against the wall
for a distance of 2 to 3 feet from the wall to prevent the buildup of hydrostatic



pressures. The top one-foot of backfill should consist of cohesive soil and be
graded away from the wall to reduce the amount of surface water that infiltrates
nto the backfill.

The preceding earth pressure coefficients and ordinary active stress distribution
should not be used to analyze anchored walls. For anchored walls, the lateral
forces should be determined using an apparent carth pressure diagram similar to
that used for braced excavations. The recommended apparent ecarth pressure
diagram for anchored walls in sands is shown in the following figure.
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5.1.2 Lateral Resistance of Piles

The borings generally encountered loose to medium dense granular matenals
from the surface to approximately elevation 630 underlain by a layer of stiff to
very stiff cohesive soil. For lateral capacity of piles, the coefficient of lateral
subgrade reaction, ky, for granular soils is usually assumed to increase linearly
with depth as follows:

ky =0y (z/d) {(NAVFAC DM-7.2)

where: ny, = coefficient of variation of lateral subgrade
reaction
z = depth

d = pile diameter/width

For the loose/medium dense granular soil, it is recommended that a coefficient of
variation of lateral subgrade reaction, ny, of 10 tons per cubic foot be used.

For stiff to hard clays, the coeffictent of lateral subgrade reaction is a function of
cohesion and is normally assumed constant with depth. For the stiff/very stiff
cohesive soil, a coefficient of lateral subgrade reaction, ky, of 75 tons per cubic
foot should be used.

5.1.3 Grouted Soil Anchors

Our recommendations for the preliminary design of soil anchors are presented in
the following paragraphs. It should be noted that the information presented herein
should only be used for preliminary design purposes. Actual bond length
dimensions for specific design loads are dependent on installation methods and
should, therefore, be determined by the specialty anchor contractor. The actual
anchor capacity must be verified by field-testing each anchor.

The following recommendations are also contingent on the soil conditions within
the tieback zone being consistent with the soil conditions encountered in borings
W-DILZ-1 through W-DLZ-3. Additional borings may be needed to confirm soil
conditions within the tieback zone.

The ultimate load transfer for straight shaft, small diameter, gravity grouted
anchors in the loose to medium dense granular soils is estimated to be 10 kips per
linear foot of bond length. For working values, the ultimate values should be
reduced by a factor of safety of 2.0. Drilling methods are left to the contractor;
however, the selected method must establish a stable hole of suitable dimensions.
The drill hole diameter must be large enough to provide at least 0.5 inches of
grout cover over the bar or strand tendon. For multi-element tendons, the hole
diameter must be such that the area of the tendon is no more than 15 percent of
the total area of the hole. In selecting the installation method, special
consideration must be given to stabihizing the holes and controlling groundwater



since the anchors will be installed in granular soils and may extend below the
water table. The use of drilling fluids and/or casing to stabilize the holes should
be anticipated.

Soil anchor bond lengths commonly range from 20 to 40 feet. A minimum bond
length of 15 feet is recommended regardless of soil type. Bond lengths in excess
of 50 feet are not effective unless special provisions are made to transfer load to
the bottom of the bond zone. In addition to the bonded length, an unbonded, free
stressing length is also necessary. The minimum free stressing lengths are
generally 15 feet for strand tendons and 10 feet for bar tendons. The free length
must also be sufficient to ensure the anchor bond zone is located behind the
potential failure surface. The unbonded length is usually extended a minimum
distance of one-fifth the wall height or five feet behind the potential failure
surface whichever is greater. In cohesionless soils, the potential failure surface
corresponds to the active wedge (i.¢. a surface extending from the base of the wall
upward at an angle () of 45°+¢/2 from the horizontal). A friction angle, ¢, of 32
degrees should be used to determine the limit of the active wedge.

Anchors in cohesionless soils should be installed such that a minimum of 15 feet
of overburden 1s maintained over the bond length. The spacing between anchors
should be greater than four feet to avoid anchor interaction or even intersection
due to drilling deviations. If closer spacing is necessary, the inclination of
adjacent anchors should be varied or the bond lengths should be staggered. In
addition, the south end of the wall is near the existing Juvenile Justice Center.
Care must be taken to ensure that the anchors do not interfere with existing
utilities or foundation elements of nearby structures.

Since these anchors will be part of the permanent structure and the consequences
of failure would be severe, it is recommended that the anchors have Class 1
corrosion protection (sometimes referred to as encapsulated tendons or double
COTrosion protection).

Additional information regarding the design of soil anchors, construction
methods, anchor and grout materials, corrosion protection and load testing can be
found in the Post Tensioning Institute’s Recommendations for Prestressed Rock
and Soil Anchors and the Federal Highway Administration’s Geotechnical
Engineering Circular No. 4, Ground Anchors and Anchored Systems (Publication
No. FHWA-IF-99-015).

514  Global Stability

A section was developed for global stability analysis based on the results of the
borings and a preliminary cross section of the proposed wall configuration.
Beneath the wall, the borings generally show granular soil over layers of cohesive
soil that is typically stiff to very stiff at shallower depths and becoming very soft
at depths greater than 100 feet beneath the ground surface. The preliminary plans



indicate the “Innerbelt Trench™ in this area will be widened toward the Juvenile
Justice Center and the new wall will be constructed behind the existing wall.
Since the foundation soils will not be subjected to increased load, this wall section
has only been analyzed for long-term (drained strength) conditions. Soil
parameters selected for use in the analysis were based on a combination of
standard penetration test N-values, index testing, shear strength testing, typical
values and past experience with similar soils. For the upper granular soil layers,
an angle of internal friction of 32 degrees was selected for use in the analysis.
Consolidated-undrained strength testing of undisturbed samples of the underlying
clays indicated effective friction angles ranging from 31 to 33 degrees. Since
there were only a few tests results and meaningful statistical analysis could not be
performed, the lowest test value (31 degrees) was conservatively selected for use
in the analysts.

The stability analysis resulted in a critical failure surface passing just beneath the
tied-back wall with a factor of safety of 1.33, above the required minimum of 1.3.
Deeper failure surfaces had higher factors of safety. The results of the analysis
are shown on Figure 2 of 5.

5.2 Mather Mansion CIP Retaining Wall

Preliminary plans indicate the proposed CIP wall between Chester and Euclid Avenues
will range between approximately 22 and 31 feet above finished grade. The proposed
finished grade generally varies from two to seven feet below existing grade along this
portion of I-90.

Preliminary analyses consisting of pile capacity and global stability have been performed
for the proposed CIP wall. Soil parameters were selected for use in the analyses based on
a combination of standard penetration test (SPT) N-values, hand penetrometer readings,
index testing, shear strength testing, typical values and past experience with similar soils.
However, it should be noted that the material properties at different depths varied
considerably between borings and, in some cases, within the individual borings over
relatively small vertical intervals. Consequently, these analyses will need to be
reevaluated once the final phase of exploration and testing is completed and the
properties and vertical and lateral extent of the various layers are better defined.

No borings have yet been advanced behind the existing bin wall. Soil conditions in this
area must be explored during detailed design to finalize the global stability analysis. For
the preliminary analysis presented herein, granular soils with an angle of internal friction
of 30 degrees have been assumed. For the upper granular soils encountered in the
borings, an internal friction angle of 32 degrees was selected based on SPT N-values,
index test results and typical values. Undrained shear strengths ranging from 500 to
1,750 pounds per square foot (psf) were selected for the various underlying cohesive
layers based on the results of unconsolidated-undrained triaxial tests, unconfined
compression tests and hand penetrometer readings. Consolidated-undrained strength
testing of undisturbed samples of the underlying clays indicated effective friction angles



ranging from 31 to 33 degrees. Since there were only a few tests results and meaningful
statistical analysis could not be performed, the lowest test value (31 degrees) was
conservatively selected for use in the analysis.

The preliminary analyses indicate that issues may exist with regard to global stability.
The analyses are discussed in more detail in the following paragraphs.

52.1 Global Stability

A section was developed for global stability analysis based on the results of the
borings and the proposed wall section provided in the preliminary plans. Beneath
the wall, the borings generally show granular soil over layers of medium stiff,
stiff and soft cohesive soil. This section was analyzed for the end-of-construction
(undrained strength) and long-term: (drained strength) conditions.

The proposed wall alignment is located in the “Innerbelt Trench” where the area
was previously excavated to establish the existing 1-90 alignment. Construction
of the wall and placement of fill behind it will essentially refill a relatively small
portion of the trench. Consequently, we believe an undrained strength condition
will only exist beneath the wall backfill beyond the pile supported wall footing.

For the end-of-construction analysis, undrained strength conditions are typically
assumed for the entire cross section under consideration. The stability analysis
for this condition results in a deep critical failure surface extending 200 feet or
more laterally in each direction from the centerline of the proposed wall and
backfill. The safety factor for this critical failure surface is 1.12, below the
required minimum of 1.3. The analysis is shown on attached Figure 3 of 5.

Because of the relatively small width of unsupported fill in this particular case, it
does not seem reasonable to assume an undrained condition will develop for the
entire cross section/failure surface. To more realistically model this unusual case,
a second end-of-construction analysis was performed and undrained strengths
were assumed only for a zone of influence approximated by a 1/2H:1V projection
beneath the narrow wedge of wall backfill. Outside of this zone, the soils were
assumed to remain in a drained state since they do not appear to be subjected to
altered stresses. The stability analysis for this condition indicates a minimum
safety factor of 1.53, above the required minimum of 1.3. This analysis is shown
on attached Figure 4 of 5.

It should be noted that the global stability analysis of the wall is very sensitive to
the cohesion of the clay soils and geometry of these layers and will therefore need
to be reevaluated once the final design phase of exploration is performed and the
subsurface conditions better defined. If it is required that safety factors for the
conventional undrained analysis meet the required minimum of 1.3 and further
exploration and analysis continues to yield inadequate safety factors for this case,
methods to mitigate the undrained condition will need to be considered.

)



It may be possible to extend the pile supported wall footing in order to support all
of the backfill between the new wall and the existing bin wall. A controlled rate
of filling or staged fill placement behind the wall could also be considered. Wick
drains would most likely be needed to speed consolidation and the resulting
strength gain of the low permeability foundation soils so that the rate of filling (or
delay between fill stages) can be kept reasonable. The fill rate or waiting period
between stages would then be a function of wick spacing.

Stability was also checked for long-term conditions (drained strengths). This
analysis resulted in a critical failure surface passing just beneath the CIP wall.
The factor of safety for this critical surface is above the required minimum of 1.3.
Deeper failure surfaces had higher factors of safety. This analysis is shown on
attached Figure 5 of 5.

5.2.2 Pile Foundation

It is our understanding that the proposed wall will be supported on multiple rows
of piles. It further understood that the desired ultimate bearing capacity of the
piles is 94 tons. Piles should be installed in accordance with ODOT ltem 507,
“Bearing Piles.” Depending on the boring used for the pile capacity analysis, 16-
inch diameter cast-in-place reinforced concrete piles of lengths ranging from 77 to
94 feet would be required to meet the desired ultimate bearing capacity of 94 tons.
The pile capacity calculations are presented in the “Figures and Tables” section.

It is recommended that test piles be driven to indicate required pile lengths. The
actual length of pile required to support the design working load should be
established in the field using the dynamic pile driving capacity formula.

5.3 Excavations and Groundwater Considerations

Excavations deeper than five feet must be laid back or braced to protect workers entering
the excavations. All excavations should be designed and constructed in accordance with
applicable local, state and federal safety regulations including the current OSHA
Excavation and Trench Safety Standards (29 CFR Part 1926).

The above information is provided only for general guidance. Under no circumstances
should the information provided be interpreted to mean that anyone other than the
construction contractor assumes responsibility for construction site safety. The
contractor is solely responsible for designing and constructing stable, temporary
excavations and should shore, slope or bench the sides of the excavations as required to
maintain stability of both the excavation sides and bottom.

Seepage was first encountered in the borings between depths of 6.0 and 26.0 feet.
Additional, seepage may be encountered in isolated granular seams/layers not disclosed
by the borings. The amount of water entering excavations from such perched layers will
vary scasonally.  Contractors should be prepared to deal with any water from

11



precipitation or scepage from water bearing seams or layers that enters excavations or
collects on the subgrade surface during construction.

6.0  CLOSING REMARKS

We appreciate the opportunity to be of service on this project. Please do not hesitate to call if
you have any questions concerning the information presented herein or if you would like to
discuss the preliminary findings and analyses in greater detail.

Sincerely,

DLZ OHIO, INC.

Richard Hessler
Geotechnical Engineer

Lo bAL—

Bryan Wilson, MSCE, P.E.
Senior Geotechnical Engineer
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Table No. 1
Summary of Laboratery Test Data

Type of Test

Unconfined
Gradation Consolidated-undrained Unconsolidated-undrained | Compression

Sample Friction Angle, Friction
Boring Sample Depth ODOT % Sand % Fines Atterberg Limits | Moisture Cohesion, (psf) (degrees) Cohesion Angle Cohesion
Number | Number (feet) Designation | % AGG | Coarse Fine Silt Clay 1L Pl Content % | Total | Effective| Total | Effective {psh (degrees) {psf)

W-DLZ-1 S5 1 11.0-125)  A-2-4 53 24 | Nonplastic 10 | ]

WDLZ-d | S5 [335-350 A24 | o | o | 8 | 9 | 3 |  Nonplsie | 28
1 sboojoas 2 7 30

(=28
| —
~J

wioio —i=ioiclo!
ot

,_.
o
2
Phay
n
L]
W

i

W-DLZ-1| $-19 |685-700| A 6b

W-DLZ-1: P2 |880-900| A4a | 2 e |36 | 2s | o7 |24 s | ae | o2 | omi2 f b
_wm;,m ,327,, ,,1135-1150,”,.___ Aéb; R N - O A A B I .

3 | 15| Nomplasic | 7 |
67 | 03 | Nomplasie | 27z b4 4]
70 | 30 |28 | 10 | LI R T o L 3708

70 30 | 28 I 10 ' 3019

66 | 30 | 28 4 9

WL DLZ- 2"" s 20 3. 5 750| A-6a
W-DLZ-2  S26 [103.5-105.00  Aa |
WDLZ3 | S$3 | 60-75 | A24 |
W-DLZ3 | Sa3 |335-350)  A24 |
W-DLZ3 | Pl |535-555) A
W-DLZ-3 |  P-1  1535-555) A-4b |
W-DLZ- 3_' s 17 “58 5 - 60.0

A
oo O —ioioio

wvio nic ol

c oo —~ocoic ool

730 750 e _ 1 6} i 38 28 11 1 - 973
| 15-3.0 | A24 | 54 | 2| Nonplastc | 8 | , o
210-225|  A4b | 20 | 70 | 10 | Nenphstc | 20 | | ) 1.
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E 3 o B S
36 |59 5 |  Nonplsic | 28 |
S8 2 9 | Nonplastc | 27 |
0 | s a5 | 34 sy 27 | | o
L e s o2 | o0 )20 | 464 | 43
6 38 53 35 18 25 |
34 66 Non-plastic 25

58 35 7 Non-plastic 19

2 50 48 32 ! 30

335-350| A6 |

400-420| A6d

| 63.5-65.0
193.5-95.0

13.5-15.0
23.5-25.0
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48.0 - 50.0
73.5 - 75.0
11.0-12.5
16.0-17.5
26.0 - 27.5
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Table No. 1

Summary of Laboratory Test Data

Boring
Number

Sample
Depth
{feet)

opoT
Designation

Type of Test

Gradation

% AGG

% Sand

% Fines

Atterberg Limits

Coarse Fine

Silt

Clay

LL

|

Moisture
Content %

Consolidated-undrained

Uncensolidated-undrained

Unconfined
Compression

Cohesion, (psf)

Friction Angle,
(degrees)

Total

Effective

Total | Effective

Cohesion

(psf)

Friction
Angle
(degrees)

Cohesion

(psf)

W-DLZ-7
W-DLZ-7
W-DLZ-8

W-DLZ-8

W-DLZ-8

 W-DLZ-8

 W-DLZ)

W-DLZT |
W-DLZT |
W-DLZ7 |
W-DLZS |

W-DLZS |
 W-DLZ-8 |

WDLZS |
2518

W-DLZ-9 4

38.0-40.0
48.5-200

163.0-6501 1
63.0-65.0| Adb |

83.5-85.0

135-1501  Ada |
12352501  A6a |

38.0 - 40.0

535-550|  A6a |

78.0-800

985-10001 A

160-175)  Adb |
210-225|  Adb |

33.5-35.0

480-500| A6 |
48.0-500}  AGa

08.5 - 60.0

285 s00l Then 1

L A-ba

Aba

Ady |

=

c oo o oo oo o co~o oo oiocio o o
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e

—o o O OO -
— D DI

564 PISAY FRerre 43

21

55

26

3

7o |

C3T

33 L
e

48

47

32

38

57| 4

2 |
22

A
73

77

2 L AT L
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3
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B
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2N B
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Table No. 2

Sammary of Surface Material Thickness

Boring

Topsoil
(in})

Asphalt
Concrete
Thickness (in)

Portland
Cement
Concrete (in)

W-DLZ-1|

W-DLZ-2

WDLZ3|

W-DLZ-4

W-DLZ5|
W-DLZ-6;

‘W-DLZ-7

W-DLZ-8|

W-DLZ-9

NCHCENICN

3.5

12
1




e SUBJECT File analysis for Mather Mansion retaining wal JOB NUMBER 0422-1007.00
; D ! Z ) SHEET NO. OF 3
' DATE

COMP. BY RH 12062006
CHECKED BY DATE
Pile Capacity Calculations
FHWA Method {methads by Meyerhof, Nordiund and Thurman)
Location: Mather Mansion
Retaining Wall (W-DLZ-7)
Pile type & size: 94 ton 16" dia. CIP
Pile Diameter 1.333 ft 16.0 in
Perimeter, Cd: 4.1 ft
Tip Area, Ap: 1.396 ft°
Pile Length: 720 ft 236 ft
Qu?t = Qs + Qp
Sand: Q, =.02 N' D Cd ;(N'<=50) Qp = Apa Pd Ny
Clay: Q;=CaCdD Q,=9CuAp
NOTE: Maximum effective stress reached at 20 x pile width and
exclude top 5 # of soil from calculation.
N N a Eff. N
Bottom of| (for | (for Ca {for | stress, { (for Cu
Soil Unitwt| layer |sand)|sand)] D [ (for clay) Q, sand}i Pd | sand){ {for clay) Q. Qui
pcf ft ft psf tons psf psf tons tons
Ground Surface 637.0 il M - o — 0 - - - -
Top of Pile 120] 625.0 - | - = - | 1,440 — = e ---
Sand 68] 614.01 20} 19| 11.0 17.5} 0.55| 2,188 8 6.7
Clay 120] 605.2 8.8 490 9.0 3,244 500 3.1
Clay 120} 5802 15.0 730 22.9 4,068 1,000 6.3
Clay 120} 565.2 250 490 25.7 4,068 500 3.1
Clay 120 555.3 9.9 730 15.1 4,068 750 4.7
Clay 120} 540.3 2.3 490 2.4 4,068 250 1.6 94.2
Clay 120| 537.0 730 1,000
Ultimate Load 94 tons
Allowable Load 47 tons Pile Tip  553.0 ft
Factor of Safety = 2.0

Math Mansion CIP piles {CIP Plie - Boring 7] 31472007 - 3:00 PM



TN SUBJECT Pile analysis for Mather Mansion retaining wall JOB NUMBER 0422-1007.60
'y D i z ! SHEET NO. OF 3

COMP. BY RH  DATE _ 12/6/2008
CHECKED BY DATE
Pile Capacity Calculations
FHWA Method (methods by Meyerhof, Nordiund and Thurman)
Location:  Mather Mansion
Retaining Wall (W-DLZ-8)
Pife type & size: 94 fon 16" dia. CIP
Piie Diameter 1.333 it 16.0 in
Perimeter, Cd: 4.19 ft
Tip Area, Ap: 1.396 f°
Pile Length: 77.0 ft 253 ft
QuII = Qs + Qp
Sand: Q. = .02 N' D Cd ;{N'<=50) Q, = Ap o Pd N,
Clay: Q;=CacCdD Q,=9CuAp
NOTE: Maximum effective stress reached at 20 x pile width and
exclude top 5 ft of soil from calculation.
N N o Eff. Ny
_ Bottom of} {for | (for Ca (for | stress, | (for Cu
Soil Unit Wt layer | sand)| sand) D (for clay) Q, sand)| Pd | sand)| (for clay) Qp Qun
pcf ft ft psf fons psf psf tons tons
Ground Surface 635.0 B - - === 0§ --- -~ e —
Top of Pile 120 625.0 - | 1,200| -- —
Sand 68] 612.0{ 15| 15{ 13.0 16.3] 0.55} 2,084 8 6.4
Clay 58] 508.2 13.8 730 21.1 2,877 1,000 6.3
Clay 58} 588.2 10.0 490 10.3 2,877 500 3.1
Clay 58| 5683 10.9 795 33.1 2,877 1,500 9.4
Clay 58| 548.3 20.0 263 11.0 2,877 250 1.6
Clay 58] 5350 0.3 750 0.5 2,877 1,250 7.9 1002
Ultimate Load 100 tons
|5 Allowable Load 50 tons Pile Tip  548.0 ft
; Factor of Safety = 2.0

Math Mansion CIP piles {CIP Plle - Boring 8} 3/14/2007 - 3:.00 PM



i SUBJECT Pite analysis for Mather Mansion retaining wall JOB NUMBER 0422-1607.00
D L Z . SHEET NO. OF 3
) DATE 12/6/2006

- COMP. BY RJH
CHECKED BY DATE
Pile Capacity Calculations
FHWA Method (methods by Meyerhof, Nordiund and Thurman)
Location: Mather Mansion
Retaining Wall (W-DLZ-9)
Pile type & size: 94 ton 16" dia. CIP
Pile Diameter 1.333 ft 16.0 in
Perimeter, Cd: 419 ft
Tip Area, Ap: 1.396 ft°
Pile Length: 890.0 ft 295 ft
Quit = Qs + Qp
Sand: ‘ Q, = Ap o Pd N,
Clay: Q,=CaCdD Q,=9CuAp
NOTE: Maximum effective stress reached at 20 x pile width and
exclude top 5 ft of soil from calculation.
N N P Ef. | Ny
Bettom of| (for | {for Ca (for | stress, | (for Cu
Soit UnitwWt] layer jsand)|sand)] D | {for clay) Q. sand)| Pd | sand}| (for clay) Q, Quu
pef ft ft psf tons psf psf tons tons
Ground Surface 635.0 -] - - = — 0f — — o ---
Top of Pile 120f 625.0 -~ | 1,200] --- -
Sand 68] 614.51 15] 16] 105 14.1] 0.55] 1,914 8 5.9
Clay 1201 598.2 16.3 490 16.7 3,854 500 3.1
Clay 120 588.2 10.0 795 16.7 3,854 1,500 9.4
Clay 1201 573.2 15.0 490 15.4 3,854 500 3.1
Clay 120{ 568.3 4.9 795 8.2 3,854 1,500 9.4
Clay 120| 5350 33.3 280 18.1 3,854 250 1.6 890.7
Ultimate Load 91 tons
Allowable Load 45 tons Pile Tip  535.0 ft
Factor of Safety = 2.0

Math Mansicn CIP piles [CIP Plle - Boring 9] 3/14/2007 - 3:00 PM



APPENDIX 1
General Information - Drilling Procedures and Logs of Borings
Legend - Boring Log Terminology

Boring Logs W-DLZ-1 to W-DLZ-9



GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 foot increments at intervals not exceeding
5 feet. In the event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
penetration data were recorded and one or more representative samples were preserved
from each sampling increment,

In borings where rock was cored, NXM or NQ size diamond coring tools were used.

in the laboratory all samples were visually classified by a soils engineer. Moisture contents
of representative fine-grained soil samples were determined. A limited number of samples,
considered representative of foundation materials present, were selected for performance
of grain-size analyses and plasticity characteristics tests. The results of these tests are
shown on the boring logs.

The boring logs included in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing
of samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances.

Sollirock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, unless notified to the contrary by the client.

S1\DeptiGeotech\MisciLegendsi\Geninfo.eng
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LEGEND -~ BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right

Depth (in feet) - refers 1o distance below the ground surface.

Elevation (in feet) - is referenced 1o mean sea level, uniess otherwise noted.

Standard Penetration (M) - the number of blows required to drive a 2-inch 0.D., 1-3/8 inch 1.D., split-barrel sampler, using a 140-pound hammer
wilh a 30-inch free fall. The blows are recorded in 8-inch drive increments. Standard penetration resistance is determined from the total number
of blows required for one fool of penetration by summing the second and thisd 8-inch increments of an 18-inch drive.

50/ - indicates number of blows (50) to drive a spiit-barrel sampler a certain number of inches (n) other than the normal 6-inch increment,

The length of the sampler drive is indicated graphically by horizontal lines across the "Standard Penetration” and “Recovery” colkumns.

Sample recovery from each drive is indicated numerically in the column headed "Recovery”,

The drive sampie focation is designated by the heavy vertical bar in the "Sample No., Drive” column.

The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontat lines across the "Press” column,

Sample numbers are designated consecutively, increasing in depth.

Soil Description

The following terms are usad to describe the relative compactness and consistency of soils:

Granular Soils - Compaciness

Blows/Foot
Standard
Penetration

Temms

0- 4

Very Loose

Loose 4. 10
Medium Dense 10 - 30
Dense 30-50

Very Dense over 50

Cohesive Soils - Consistency

Unconfined Biows/Foot

Compression Standard Hand
Term tons/sq.ft. Penetratien Manipulation

Very Soft less than .25 below 2 Easily penetrated by fist

Soft 0.25-0.50 2- 4 Easily penetrated by thumb

Medium Stiff 0.50 - 1.00 4. 8 Penetrated by thumb w/ moderate effort

Stiff 10-20 §-15 Readily indented by thumb but not penetrated
Very Stiff 20-49 15-30 Readily indented by thumb nail

Hard over 4.0 over 30 Indented with difficulty by thumb naij

b. Color - If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. i the predominant color
is shaded by a secondary color, the secondary color precedes the primary color. if two major and distinet colors are swirled throughout
the sail, the colors are modified by the term "mottied”.

c. Texture is based on the ODOT Classification System. Soil particie size definitions are as foliows:

Descriplion Size Cescription Size

Boulders Larger than §” Sand-Coarse 2.00 mm. to 0.42 mm.

Cobbles 3" to 3" -Fine 0.42 mm. to 0.074 mm.
Gravel-Coarse 3"to 3/4" St 0.674 mm. to 0.005 mm.
-Fine 3/4" 0 2.00" mm. Clay Smalier than 0.005 mm.

The mein soil compenent is listed first. The minor components are listed in order of decreasing percentage of particie size




PR

Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes.

trace - 0to10%
little -10t0 20%
s0me -201t035%
“and” - 33 to 50%

The moisture content of cohesive soils (silts and clays) is expressed relative o plastic properties.

Term Relative Moisture or Appearance

Dry Powdery

Damp Moaisture content slightly below plastic limit

Maist Moisture content above plasiic limit, bl below liquid limit
Wet Moisture content above liquid limit

Maisture content of cohesionless soils (sands and graveis) is described as follows:

Relative Moisture or Appearance
No muoisture present
Intemal moisture, but none to little surface moisture
Free water on surface
Voids filled with free water
Rock hardness and rock quality descripticn.
a. The following terms are used to describe the relative hardness of the hedrock.
Term Descripticn
Very Soft Difficult to indent with thumb nails; resembles hard soil but has rock structure
Soft Resisls indentation with thumb nail but can be abraded and pierced to a shaflow depth by a pencil point.
Medium Hard Resisis pencil point, but can be scratched with a knife blade.
Hard Can be deformed or broken by fight to moderate hammer blows.
Very Hard Can be broken only by heavy blows, and in some rocks, by repeated hammer blows.
Rock Quality Designation, RQD - This value is expressed in percent and is an indirect measure of rock soundness. N is obtained by
surming the total length of all core pieces which are at least four inches long, and then dividing this sum by the total length of the core
rurt.

Gradation - when tests are performed, the percentage of 2ach particie size is listed in the appropriate column (defined in ltem 9¢).

When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content, the moisture
content is indicated graphically.

The standard penetration (N} value in biows per foot is indicated graphically.

S\Dept\GeotechiLegends Manuals Misc\Legends\Legeng.odt
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APPENDIX i}

Laboratory Test Results



B PARTICLE SIZE DISTRIBUTION TEST REPORT
s s5% fzvs g g 8 3 g §i8
g 100 . T : , T
20
! 70{ ¢ 1 -
[TTI:Tr] SRR -
x < I ;
5 il I o
S R o
i b o
S P
* o Lo ; |
; LLI 40 : S " !..—v.— H T
‘ o L o
i ‘ E ! ! i . !
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20 } . E i : g
P »
; L 1250 B I N I 11 ; wdl
) STV PR L R T . : SR R N N R AL A P SRR
rr 500 100 10 1 0.1 0.01 0.001
P GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
° CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 00 |. 03 88.1 8.9 2.7
L SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT | {X=NO} Poorly graded sand with silt
#10 160.0
#40 98.7
#200 1.6
Atterberg Limits
PL= NP LL= NP Pl= NP
Coefficients
Dgs= 0.342 Dgp= 0.232 Dgg= 0.196
Dap= 0.133 Dqg5= 0.0879 Dqp= 0.0669
Cy= 347 Ce= 1.15
USCS= §pP-SM AASHTO=  A-2-4(0)
: Remarks
Moisture Content= 27.6%
v {no specification provided)
Sample No.: 13 Source of Sample: W-DLZ-] Date: 10:304706
L.ocation: Elev./Depth: 335
Client: Ohio Department of Transpertation - District 12

Project: ODOT Innerbelt - Retaining Walls

Project No: 0422-1007.0¢ Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT

Elev./Depth:

£ g% osgve 4 2z 3§ 888
100 i , T T "
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80} - ,!
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o . o
bl s0f-i- g
P : P
E ' : | :
5 sofe Lo
L N o
] - !
e L I
o P b
: i : ’
a0l .l N
po o
: : Do
Lo o
o Lo
PR 4 : |
! P
10 - ‘; ; _%
! P
el R ! 3
B00 100 C.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
6.0 0.0 0.0 0.0 0.1 0.8 51.2 47.9
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#4 100.0
#10 100.0
#40 99.9
#200 09.1 Atterberg Limits
PL= 20 LL= 32 Pl= 12
Coefficients
Dgs= 0.0229 Dgo= 0.0078 Dgg= 0.6054
D3p= D15= D1p=
Cu'_' CC=
Classification
USCsS= (L AASHTO= A-6(12)
Remarks
Moisture Content= 29.5%
i (no specilication provided)
Sample No.: 19 Source of Sample: W-DLZ-1 Date: 10/30/06
Location: 68.5

Project No:  0422-1007.00

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% GOBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.5 0.9 1.5 32.1 65.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#4 100.0
#10 99.5
#40 98.6
#200 97.1 Atterberg Limits
Pl= 22 LL= 39 Pi= 17
Coefficients
Dgs= 0.0142 Dgp= 0.0041 Dsg=
D3p= Dig= D1p=
Cy= Cem
Classification
USCs= CL AASHTO=  A-6(18)
Remarks
Moisture Content= 27.6%
B (no specification provided)
Sample No.: 27 Source of Sample: W-DLZ-1 Date:  10/30/06
Location: Efev./Depth: 1135

Project No:  0422-1007.00

Client:  Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

_Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT [ cLay
0.0 0.0 1.3 4.4 17.6 52.8 23.8 ‘
SIEVE PERCENT SPEC.” PASS? Soil Descrigtion
SIZE FINER PERCENT {X=NO} Silty sand
0.3751n, 100.6
#d 98.7
#10 94.3
ﬁ%g gg.g Atterberg bimits
. PL= = =
#48 ZGZ l.= NP LL= NP Pi= NP
#5 5. Coefficients
#60 57.6 = Yar= 036 =
4100 338 885= 8?2}51 ggoz 0.264 850= 0.214
#200 238 30% ¥ 15 10
u” Ce=
Classification
USCS= SM AASHTO=  A-2-4{0)
Remarks
Moisture Content= 9.8%
¥ (no specification provided)
Sample No.: 5 Source of Sample: W-DLZ-| Date: 10/30/06

Location: Elev./Depth: i}

Client:  Ohio Department of Transportation - District 12
Project:  ODOT Innerbelt - Retaining Walls

Project No: 0422-1007.00 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
i CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 1.8 61.9 36.3
SIEVE PERCENT SPEC* PASS? Soil Description
SIZE FINER PERCENT (X=NO} Silty clay
#i0 100.0
#40 100.0
#200 08.2
Atterberqg Limits
PL= 18 L= 25 Pl= 7
Coefficients
Dgs= 0.0311 Dgp= 0.0119 Dsp= 0.0084
D3p= D45= D1p=
Cy= Ce=
USCS= CL-ML AASHTO=  A.4(5)
Remarks

Moisture Content= 23.7%

i L . -
{no specification provided)

Sample No.: P-2 Source of Sample: W-DLZ-} Date: 11/09/06
Location: Elev./Depth; 8%

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Project No:  0422-1007.00 Figure
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; GRAIN SIZE - mm
i . % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SiLT | CLAY
b 0.0 0.0 0.0 0.0 0.6 94.0 5.4
SIEVE PERCENT SPEC.” PASS? Soil Description
. SIZE FINER PERCENT | (X=NO) Poorly graded sand with silt
4 160.0
#10 1006.0
#20 99.7
#30 99.6 Atterberg Limits
Pe #40 99.4 PL= NP [T="Np Pl= NP
: #50 g7§
b #60 . Coefficients
: #1060 23 Dgs= 0.232 Dgg= 0.195 Dgp= 0.183
. #200 3. Dag= 0.159 Dis= 0.135 Dip= 0.118
ro 0 15 10
Cy= 1.66 Ce= 111
Classification
USCS= SP.SM AASHTO= A-3
' Remarks
P Moisture Content= 6.1%
!
! ; (no specification provided)
Sample No.: 10 Source of Sample; W-DLZ-2 Date; 10/30/06
Location: Elev./Depth: 235
Client: Ohio Department of Transportation - District 12 T
Project:  ODOT Innerbelt - Retaining Walls
| Project No:  0422-1007.00 Figure e




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
7 CRS, FINE CRS. | MEDIUM FINE SILTY CLAY
0.0 0.0 0.0 0.0 0.1 0.9 44.9 54.1
SIEVE PERCENT SPEC.” PASS? Soil Descrigtfon
SIZE FINER PERCENT {X=NO) Lean clay
#i0 100.0
#40 99.9
#200 99.0
Atterberg Limits
PL= 19 LL= 33 Pl= 14
Coefficients
Dgs= 0.0182 Dgp= 0.0062 D50= 0.0043
D3p= D15= D1p=
Classification
USCS= CL AASHTO= A-6(14)
Remarks

Moisture Content= 26.9%

E3 . .
(no specification provided)

Sample No.: 20 Source of Sampie: W-DLZ-2 Date: 10/30/06
Location: Elev./Depth: 715

Client: Ohio Department of Transportation - District 12
Project:  ODOT Innerbelt - Retaining Wails

v . ! Project No:  0422-1007.00 Figure
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o 500 0.6 0.601
‘ GRAIN SIZE - mm
N % GRAVEL % SAND % FINES
%o COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.2 0.6 2.7 7.6 48.4 40,3
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
0.375 in. [00.9
#H4 90.8
#10 99.2
#40 96.5 Afterberg Limits
H200 8.9 PL= 17 =29 Pi= 12
Coefficients
Dgs= 0.0557 Dgo= 0.0148 Dsg= €.0089
D3p= D15= D40=
Cy= Ce™
Classification
USCS= CL AASHTO= A-6(9)
g Remarks
Moisture Content= 24.3%
* {no specification provided)
Sample No.: 26 Source of Sample: W-DLZ-2 Date: 1030706
Location: Elev./Depth: 1035
Client:  Ohio Department of Transportation - District ]2
Project: ODOT Innerbelt - Retaining Walls
— i Project No:  0422-1007.00 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 0.7 62.1 37.1
SIEVE PERGENT SPEC. PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
#10 100.0
40 99.9
#200 99.2
Atterberg Limits
PL= 16 LL= 28 Pl= 12
Coefficients
Dgg= 00225 Dgo= 0.0099 Deg= 0.0073
D30= Dyg= Dtp=
Cy= Ce=
Classification
USC8= CL AASHTO= A-6(11)
Remarks
Moisture Content= 19.7%
¥ (no specification provided)
Sample No.: P-} Source of Sample: W-DLZ-2 Rate: 11/09/06
Location: Elev./Depth: 68.0

Client:  Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Project No: 0422-1007 .00

Figure
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500 160 10 1 0.001
GRAIN SIZE - mm
N % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE ST | cLay
0.0 0.0 0.0 0.0 0.2 66.8 33.0
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
#10 100.0
#20 99.8
#3(0} 99.8
# 99.8 Atterberg Limits
Auerperg Limits
#50 997 = = =
420 33’4 PL= NP LE= NP Pl= NP
#100 5 Coefficients
#200 33.0 Dgs= 0.138 Dgo= 0.0954 Dgg= 0.0892
Dag= D15= D1g=
Cu= Ce=
Classification
USCS= sM AASHTO= A-2-4(0)
Remarks
Moisture Content= 27.4%
: {no specification provided}
Sample No.: 13 Source of Sample: W-DLZ-3 Date: 10/30/06
Location: Elev./Depth: 335
Client:  Ohio Department of Transportation - District 12
Project. ODOT tnnerbelt - Retaining Walls
Project No: (422-1007.00 Figure
e e e "'"




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
’ CRS. FINE CRS. | MEDIUM FINE SILT CLAY
! 0.0 0.0 0.0 0.0 0.2 3.7 66.1 30.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean c]ay
#10 100.0
#40 9908
H200 96.1
Atterberg Lirnits
PL= 19 Ll= 20 Pi= 9
Coefficients
‘ DSS: 0.0387 D60== 4.0153 D5g= 0.0109
Dzp= 0.0050 Dqg= p=
USCS= CL AASHTO= A-4(9)
H
Remarks

Moisture Content= 18.4%

* (no specification provided}

Sample No.: 17 Source of Sample: W-DLZ-3 Date:  10/30:06
l.ocation: Elev./Depth: 585

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Project No:  0422-1007.00 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 1 51 0.01 6.00%
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRs. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.2 64.6 35.2
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO} Lean clay
#10 100.0
#40 100.0
#200 99.8
Atterberg Limits
Pi= 19 Li= 29 Pl= 10
Coefficients
Dgg= 0.0407 Dgp= 0.0144 Dsp= 0.0094
D3g= D15= D1o=
Cy= Ce=
Classification
USCS= CL AASHTO=  A-4(9)
Remarks
Moistare Content= 21 4%
* {no specification provided)
Sampie No.: 21 Source of Sample: W-DLZ.3 Date: 10/30/06
Location: Elev./Depth: 783
Client:  Ghio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
— Project No: 0422-1007.00 _Figure o
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 0.01 0.001

% GRAVEL

% SAND

% FINES

% COBBLES

CRS.

FINE

MEDIUM

FINE

SILT

CLAY

0.0

0.0

3.0

0.5 14

2.1

30.1

62.9

PERCENT
FINER

SIEVE
SIZE

SPEC.”
PERCENT

PASS?

{X=NO} Lean clay

180.0
97.8
97.0
96.5
95.1
23.0

0.75 in.
0375 1n.
#4

#10

#40
H200

PL= 20

Dan=
053

USCSs= C

Dgs= 0.0148

L

Soil Description

Atterberq Limits
LL= 39 Pl= 19

Coefficients
Dgo= 0.0045

Dis=
Ce=

Clasgsification
AASHTO=

Remarks

Dsg=
D1o=

A-6(18)

Moisture Content= 26,7%

N {no specification provided)

Sampie No.: 29
Location:

Source of Sample:

W-DiZ-3

Date:
Elev./Depth:

10/30/06
t18.5

.0U

Client:  Ohio Department of Fransportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Project No:  (422-1007

_Figure




f
3
£
i
i

PARTICLE SIZE DISTRIBUTION TEST REPORT

Location:

Elev./Depth:
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GRAIN SIZF - mm
% GRAVEL % SAND % FINES
» COBBLES GRS. FINE CRS. | MEDIUM FINE SILY | cray
0.0 0.0 3.9 6.5 2]1.9 53.0 14.7
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT (X=NO) Silty sand
0.375 in. i00.0
#d 96.1
#10 89.6
ﬁ%g g%g Atterberg Limits
#4? 677 PL= NP Li= NP RPl= NP
#al 52.6 Coefficients
60 43.6 Dgs= 1.05 Dgg= 0.351 Deg= 0.285
#1060 25.2 857 60_ » 207
5200 147 D39~ 0.177 81-5'_ 0.0772 Dqg=
u™ ™
Classification
USCS= SMm AASHTO= A-2-4(0
Remarks
Moisture Content= 7.1%
* {no specification provided}
Sample No.: 3 Source of Sample: W.DLZ-3 Date: 10/30/06

6

1.7

Project No: 0422-10

07.00

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Figure
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500 1 0.001
GRAIN SIZE - mm
N % GRAVEL Y% SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.9 69.5 206
SIEVE PERCENT SPEC." PASS? Soil Descrigtion
SIZE FINER PERCENT {X=NO) l.ean clay
#10 100.0
#40 106.0
#200 99.1
Atterberg Limits
PL= 18 Ll=" 28 Pl= 10
Coefficients
Dgs= 0.0330 Dgp= 0.0147 Dgn= 0.0108
Dap= 0.0051 Dig= D18=
Cy Ce=
UsSCs= CL AASHTO= A-4(%)
Remarks
Moisture Content= 19.0%
* (no speuification provided)
Sampie No.: P-I Source of Sample: W-DLZ-3 Date: 11/09/06
Location: Elev./Depth: 53.5
Client:  Ohio Department of Transportation - Districe 12
Project: ODOT Innerbelt - Retaining Walls
Project No: _ 0422-1007.00 B Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.9 69.5 20.6
SIEVE PERCENT SPEC.' PASS? Soil Description
SIZE FINER PERCENT ({=NO) Lean clay
#10 100.0
#40 106.0
#200 99.1
Atterberg Limits
PL= 18 L= 28 Pl= [0
5 Coefficients
g5= 0.0330 Dgpo= 0.0147 Dsg= 0.0108
D3p= 0.0051 Dqg= Dqyp=
u: CC:
Classification
USCS= CL AASHTO= A-4(9)
Remarks
Moisture Content= 19.0%
: (nu specification provided)
Sample No.: P-| Source of Sample; W-DLZ-3 Date: 11.09/06
Location: Elev./Depth: 53.5

Client:  Ohio Department of Transportation - District 12

Project: ODOT Innerbelt - Retaining Walts

Figure
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¢ 500 1 0.01 0.001
: GRAIN SIZE - mm
i . % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
H 0.0 0.0 0.0 0.1 0.2 0.9 61.3 375
Lo SIEVE PERCENT SPEC.* PASS? Soil Description
. SIZE FINER PERCENT {(X=NO} Lean clay
: #4 106.0
: Hi0 99.9
#46 99.7
#200 98.8 Atterberg Limits
e PL= 17 =28 Pl= 11
L Coefficients
: Dgs= 0.0297 Dgg= 0.0116 Dsp= 0.0081
- L30= D15= Dip=
: CU= CC:
i Classification
USCS= CL AASHTO= A-6(10)
’ Remarks
: Moisture Content= 23.2%
) ! (no specification provided)
Sample No.: P-2 Source of Sample: W-DLZ-4 Date: 11:0%006
Location: Elev./Depth: 73
Client:  Ohjo Department of Transportation - District 12
Project:  ODOT Innerbeht - Retaining Walls
; . Project No: 0422-1007.00 _Figure o .
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
’ CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.1 0.2 0.9 613 37.5
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
4 100.0
H10 99.9
#40 99.7
#200 98.8 Atterberg Limits
PL= 17 LE="28 Pl= 11
Coefficients
Dgg= 0.0297 Dgo= 0.0116 Dgg= 0.0081
D30= Dq5= D1o=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6{10)
Remarks
Muoisture Content= 23.2%
B {(no specification proviled)
Sample No.: P-2 Source of Sample: W-DLZ-4 Date: 11:09:06
Location: Elev./Depth: 74
Client:  Ohio Department of Transportation - District |2
Project: ODOT innerbeh - Retaining Wails
. & Project No: 0422-1007.00 Figure =~




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
7% COBBLES CRS. FINE CRS. MEDIi FINE SILT CLAY
0.0 0.0 0.0 0.0 0.3 1.3 86.1 12.3
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Siit
#4 100.0
#10 104.0
40 99.7
#200 984 Atterberg Limits
PL= 20 Li= 22 Pl= 2
Coefficients
Dgs= 0.0414 Dgo= 0.0223 Dgg= 0.0178
Dag= 0.0109 D4g= 0.0063 Dqp=
u= Ce=
Classification
USCS= ML AASHTO=  A-4(0)
Remarks
Moisture Content= 24 2%
Specific Gravity=2.72

* {no specification provided)

Sample No.: P-} Source of Sample: W-DLZ-4 Date: 11/09/06
Location: Elev./Depth: 33.0

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
Project No:  0422-1007.00 Figuwre -
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PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 i 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS, MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 2.1 65.6 32.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NQ) Lean clay
#10 100.0
Ha () 99.8
#200 97.7
Atterberg Limits
PL= 18 LL= 29 Pi= 1
5 [:?oefficients
as= 0.0350 o= 0.0144 Dsp= 0.0103
Dap= 0.0045 Di5= D4p=
Cy= =
Classification
USCS= CL AASHTO= A-6(10)
Remarks
Moisture Content 23.9%
i (no specification provided)
Sample No.: 13 Source of Sample: W-DLZ-5 Date: 10/31/06
Location: Elev./Depth: 33.5

Project No: 0422-1007.00

Figure

Client:  Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
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% GRAVEL % SAND - % FINES
e COBBLES CRS. FINE CRS. | MEDIUM FINE SH.T CLAY
0.0 0.0 0.0 0.0 0.0 0.1 58.1 41.8
SIEVE PERCENT SPEC.* PASS? Soll Description
SIZE FINER PERCENT {X=N0O) Lean clay
#10 100.0
#40 100.0
#200 99.9
Atterberg Limits
PL= 19 LL= 3] Pl= 12
Coefficients
Dgr= 0.0251 Dgp= 0.0098 Dgg= 0.0068
D3p= D15= D1g=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6(12)
Remarks
Moisture Content= 27.4%
¥ {no specification provided)
Sample No.: 19 Source of Sample: W-DLZ-5 Date: 10/31/06
Location: Elev./Depth: 63.5
Client: Ohio Department of Transportation - District [2
Project: ODOT Innerbelt - Retaining Walls

Project No: 0422-1007.00




f fs5iszee 3 5 3 58 EiE
100 . ' ﬂ 1
o)
e ,
704 rF - ;
o c
LL| 6{) _....! coa B
=4 P ,
b ] ; i i
= — i
Z okt '
Py !
18] R :
o i !
m 40 _.¢ B ;
a P ;‘
e
30[ o
b ;
Py :
L] B8 R i !
i i i
of | . . R ) i
500 1 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILY CLAY
0.0 0.0 0.0 0.3 0.9 1.4 24.3 73.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {X=NO} Lean clay
#4 100.0
#10 99.7
#H40 8.8
#200 97.4 Atterberg Limits
FL= 2} Li= 44 Pi= 23
b Coefficients
g5= 0.0092 Dgo= Dip=
D3p= Dq5= B1o=
CU" [
Classification
USCS= CL AASHTO= A-7-6(24)
Remarks
Muoisture Content= 29.9%
; * (no specification provided)
Sample No.: 25 Source of Sample: W-DLZ-5 Date: 10/31:06
Location: Elev./Depth: 93.5
4 vf;f‘aj Client: Ohio Department of Transportation - District 12 T
.”‘ﬁ;:\.‘%;%:ﬁ Project: ODOT Innerbelt - Retaining Wails
\\uey
- - Project No: _(422-1007.00 Figure ]




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 (0.0 0.0 0.2 20.4 69.7 9.7
SIEVE PERCENT SPEC." PASS? Soit Description
SIZE FINER PERCENT {(X=NOQ) Silt with sand
#10 100.0
#40 99.8
#200 79.4
Atterberg Limits
Fl.= NP l.L= NP Pl= NP
Coefficients
Dgs= 0.0955 Dgg= 0.0387 Dgg= 0.0285
Dag= 0.0151 D1g5= 0.0079 D4p= 0.0052
Cy= 7.4 Ce= 112
Classification
USCs= ML AASHTO=  A-4{0)
Remarks

Moisture Content= 19.9%

F P "
{no specification provded)

Sample No.: 9 Source of Sample: W-DLZ-5 Date: 10730706
Location: Elev./Depth: 21}

CHent:  Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Wails

Project No:  0422-1007.00 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS, FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.2 45.3 54.5
SIEVE PERCENT SPEC.’ PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean ¢lay
#10 100.0
#40 100.0
#200 99.8
Atterberg Limits
Pl= 19 L= 3% Pi= 19
Coefficients
Dgs= 0.0152 Dgo= 0.0060 D5p= 0.0043
D30= D15= Dqo=
Cy= c™
Classification
USCS= CL AASHTO= A-6(20)
Remarks
Moisture Content= 31.0%
¥ (no specitication provided)
Sample No.: P-I Source of Sample: W-DLZ-5 Date: 11:09/06

Elev./Depth: 40

Client: Ohio Department of Fransportation - District 12
Project: ODOT Innerbeit - Retaining Walls
| Project No:  0422-1007.00 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SiZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.} 0.2 i.4 57.5 32.3 85
SIEVE PERCENT SPEC.’ PASS? Soil Description
SIZE FINER PERCENT {X=NO)} Silty sand
0.375 in. 100.0
#d 999
#Hi0 99.7
#40 98.3 Atterberg Limits
#200 40.8 Pl= NP L= NP Pl= NP
Coefficients
Dgs= 0.297 Dgo= 0.145 Dsp= 0.105
. Dap= 0.0452 D15- 00135 D10— 0.0065
o Cy= 22.52 Ce=
E Classification
USCS= sm AASHTO= A-4(0}
F : Remarks
P Moisture Content= 27.2%
N {no specification provided)
' Sample No.: 10 Source of Sample: W.-DLZ-6 Date: 10/31/06
; Location: Etev./Depth: 23.5
: Client: Ohio Department of Transportation - District 12
Project:  QDOT Innerbelt - Retaining Walls

Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT

in
14720
B4
$2 in.
I8 in
#100

100
a0
80}
7of -
w ;
t sof-- -
Z :
o S
X I :
Lk o 5
[&] ol
4 Ch
L
30 ' _
20{ i |
.
L] R
ol ¢ dhop it
500 1 0.0
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 0.4 54,7 44.8
SIEVE PERCENT SPEC.” PASS? Soil Descrigtion
SIZE FINER PERCENT {X=NO) Lean clay
#10 100.0
#40 99.9
#200 99.5
Atterberg Limits
PlL= 19 LL= 34 Pi= 15
Coefficients
Dgr= 0.0244 Dgp= 0.0093 Dsp= 0.0063
D3p= D45= Dqo=
USCS= CL AASHTO=  A-6(15)
Remarks
Moisture Content= 26.6%

i (no specification provided)

Sample No.: 4 Source of Sample: W-DLZ-5 Date: 10/31/06
Location: Elev./Depth: 385

Client:  Ohio Department of Transportation - District 12
Project:  ODOT innerbelt - Retaining Walls

|_Project No:  0422-1007.00 ____Figure o




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
? CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.2 0.7 22 5.7 37.9 33.3
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
0.375 in. 100.0
#4 99.8
#10 99.1
#40 96.9 Atterberg Limits
#200 91.2 PL= 17 {i=35 Pi= 18
Coefficients
Dgs= 0.0391 Dgo= 0.0074 Dgg= 0.0041
D30p= D15= D1o=
Cy= Ce=
Classification
USCs= CL AASHTO= A-5(16)
Remarks
Moistare Consents= 25.3%
: {no specificalion provided)
Sampie No.: 20 Source of Sample: W-DLZ-6 Date: 10/31/06
Location: Elev./Depth: 73.5
Client:  Ohio Department of Franspertation - District 12 o
Project: ODOT Innerbeit - Retaining Walls

Project No: 0422 1007. l)O

W/

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
i
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
£ 0.0 0.0 0.0 0.0 0.1 36.0 59.0 4.9
‘ SIEVE PERCENT SPEC.* PASS? Soil Description
- SIZE FINER PERCENT {X=NOC) Sandy silt
P #10 100.0
p #40) 99.9
#200 63.9
. Atterberg Limits
gf PlL= NP Lt= NP Pl= NP
{ Coefficients
Dgg= £.153 Dgg= 0.0663 Dsg= 0.0482
. D3p= 0.0243 Dq5= 0.0127 D4g= 0.0093
- Cy= 7.11 Ce= 0.95
i Classification
USCS= ML AASHTO=  A-4(0)
H
Remarks
P Moisture Content= 27,5%
: " tno specification provided)
Sample No.: 6 Source of Sample: W-DLZ-6 Date: 10:31:06
Location: Elev./Depth: (3.5

Client:  Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

— J Project No:_ 0422-1607.00 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 i 0.00%
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
’ CRS, FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 1.2 64,1 34.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
#10 100.0
#40 99.9
#200 98.7
Atlterberg Limits
PL= 19 LL= 29 Pi= 10
Coefficients
Dgg= 0.0334 Dgp= 0.0139 Dgg= 0.0099
D3p= D15= D1p=
CF& Ce=
Classification
USCS= CL AASHTO= A-4(9)
Remarks
Moisture Content= 16.9%
¥ {no specification proviled)
Sample No.: P} Source of Sample: W-DLZ-6 Date: 11/09/06
Location: Elev./Depth: 480

Client:  Chie Department of Fransportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Figure

W || Project No:  0422-1007.00
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FiNE SILY CLAY
M 0.0 0.0 0.0 0.0 0.0 0.1 74.2 25.7
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NOG) Silty clay
#10 160.0
#40 160.0
#200 99.9
Atterberg Limits
Pl= 20 Lil= 25 Pl= 3
Coefficients
Dgs= 0.0481 Dgg= 0.0219 Dgg= 0.0155
Dap= 0.0065 Dts= Dqp=
CU= CC:
Classification
USCS= CL-ML AASHTO= A-4(4)
Remarks
Motsture Content= 25.0%
B (no specilication provided)
Sample No.: P-2 Source of Sample: W-DLZ-7 Date; 1170906
Location: Elev./Depth: 64.0
Cilient: Ohio Department of Transportation - District |2
Project: ODOT Innerbelt - Retaining Walls
1 Project No: ()3;;;1_007.00 Figure =~~~




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 1 0.067
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 2.0 49.3 48.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
#10 100.0
#40 99.9
#200 97.9
Atterberg Limits
PL= 18 LL= 32 Pl= 14
Coefficients
Dgs= 0.0260 Dg(jE 0.0082 Dgp= 0.0054
D3p= Di5= D1o=
Cuz CC:
Classification
USCS= CL AASHTO= A-6(13)
Remarks
Maisture Content= 29.9%
¥ (no specification provided)
Sample No.: 11 Source of Sample: W-DLZ-7 Date: 10/31/6

Elev./Depth: 26

LProject No:  (422-1067.00

Client:  Ohio Department of Transportation - District 12
Project: ODOT nerbelt - Retaining Walls

Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 10 1
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
’ CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 0.5 44.3 55.1
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT (X=NO) Lean clay
#10 160.0
#40 99.9
#200 99.4
Atterberg Limits
PL= 18 li= 33 Pi= 15
Coefficients
Dgs= 0.0180 Dgo= 0.0061 D5p= 0.0041
D3g= D15= D1p=
Cy= Ce=
Classification
USCs= CL AASHTO= A-6(15)
Remarks
Moisture Content= 29.7%
* {no specification provided)
Sampie No.: |5 Source of Sample: W-DLZ-7 Date: 10/31/06
Location: Elev./Depth: 48.5

Client:  Ohio Department of Transportation - District 12
Project:  ODOT lanerbelt - Retaining Walls

Project No: _ 0422-1007.00 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 1 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
h COBBLES CRS, FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.2 0.5 1.3 21.] 76.9
SIEVE PERCENT SPEC.” PASS? Soil Descrigtion
SIZE FINER PERCENT | (X=NO) Lean clay
#Hé 100.0
#10 998
#40 99.3
#200 98.0 Atterberg Limits
PL= 24 [L= 48 Pi= 24
Coefficients
Dgg= 0.0074 Dgo= Dgn=
D3p= D15= D1o=
Cy= Ce=
UsSCs= L. AASHTO= A-7-6(27)
Remarks
Moisture Content= 30.7%
¥ (o specification provided)
Sample No.: 2! Source of Sample: W-DLZ-7 Date: 10/31/06
Leocation: Elev./Depth: §3.5

EDILZ

Client:
Project:

Pro;ect

Ohio Department of Transpertation - District 12
ODOT Innerbelt - Retaining Walls

No: 0422-1007.00 Figure
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500 1 0.001
GRAIN SiZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS, FINE CRS. | MEDIUM FINE ST | cLay
' ! 0.0 (.0 0.0 0.0 0.4 33.9 65.7.
!L SIEVE PERCENT SPEC.* PASS? Soil Description
[ SIZE FINER PERCENT (X=NO) Sandy silt
#4 100.0
#10 160.0
#20 999
zﬁg 882 Atterberg Limits
. - PL= LL= NP Pl=
L #go 39.3 NP NP
#60 9.1 Coefficients
#100 06.4 Das= 0.108 Dan= Den=
0 65‘7 85_' : 60_ 50._
#a0 D3g= D15= D1g=
u” Ce=
Classification
USCS= ML ARSHTO=  A-4(0)
[ T
P Remarks
| Moisture Content= 24.7%
; ¥ (no specification provided)
Sample No.: 5 Source of Sample: W-DLZ-7 Date: 10:31/06
Location: Elev./Depth: 1]
Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
_il Project No: __g_)iZZ-IOO”].OU_: . ...Figure _ o




PARTICLE SIZE DISTRIBUTION TEST REPORT
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PERCENT FINER

6

¢ a.co1
GRAIN SIZE - mm
¢ % COBBLES % GRAVEL % SAND % FINES
% CO CRS. FINE CRS. | MEDIUM FINE SILT CLAY
;f ! 0.0 0.0 0.0 0.0 0.1 58.6 347 6.6
b SIEVE PERGENT SPEC. PASS? Soil Description
- SIZE FINER PERCENT | (X=NO) Silty sand
#10 100.0
| 140 99.9
s #200 41.3
Atterberg Limits
f i PL= NP Li= NP Pi= NP
|
L o Coefficients
a5= 0.286 Dgo= 0.141 Dsp= 0.102
. Dap= 0.0456 Di5= 0.0162 Dqg= 0.0090
Co* 15.71 Ce= 165
Classification
USCS= SM  ~ AASHTO= A-4(0)
% . Remarks
{ Moisture Content= 18.6%
i
* (no specification provided)
' Sample No.: 7 Source of Sample: W-DLZ.7 Date: 10:31:06
- Location: Elev./Depth: 16

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Project No: 0422-1007.00 Figure
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2 PARTICLE SIZE DISTRIBUTION TEST REPORT
s s sifavr 4 o8 8 503 38
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500 i G001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 0.7 56.5 42.6
SIEVE PERCENT SPEC." PASS? Soit Description
, SIZE FINER PERCENT {X=NO) Lean clay
! #10 100.0
#40 99.8
#200 99.1
Atterberg Limits
re PL= 18 LE="31 Pl= 13
: Coefficients
Dgs= 0.0267 Dgo= 0.0097 D5p= 0.0067
D30= Dq5= D10
. CU= CC*_*
o Classification
USCS= CL AASHTO= A-6(12)
Remarks
i Muisture Content= 21.1%
* (no specification provided)
Sample No.: P} Source of Sample: W-DLZ-7 Date: 11/09/06
Location: Elev./Depth: 380
Client:  Ohio Department of Transportation - District 12
Project: ODOT Ianerbelt - Retaining Walls
- Project No:  0422-1007.00 _Figure
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500 1 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.1 74.2 23,7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT (X=NQ} Silty clay
#10 i00.6 :
#40 100.0
#200 99.9
Atterberg Limits
PlL= 20 L= 25 Pl= 35
Coefficients
Dgs= 0.0481 Dgo= 0.0219 Dgp= 0.0155
Dap= 0.0065 Dig= Dyo=
Cu= Ce=
USC8= CL-ML AASHTO= A-d4(d)
Remarks
Moisture Comtent= 25.0%
* (no specification provided)
Sample No.: P-2 Source of Sample: W-DLZ-7 Date: 11/0%/06

Elev./Depth: 63.0

i _Project No:  0422-1007.00

Client: Ohfo Department of Transportation - District 12
Project:  ODOT Innerbelt - Retaining Walls
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.2 2.9 58.9 386
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Lean clay
#10 100.0
#40 99.8
#200 96.9
Atterberg Limits
PL= 18 LL= 29 Pi= 11
Coefficients
Dg5= 0.0312 Dgo= 0.0109 Dsg= 0.0076
D30= D15= Dyg=
Cu= Ce=
Classification
USCS= CL AASHTO=  A-6(10)
Remarks
Moisture Conteni= 27.4%
¥ (no specification provided)
Sample No.: 10 Source of Sample: W-DLZ-8 Date: 10/31/06
Location: Elev./Depth: 235
[ Client: Ohio Department of Transpertation - District 12
Project: ODOT innerbelt - Retaining Walls
I Project No: 0422-1007.00 Figure §
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.1 0.1 57.2 42.6
SIEVE PERCENT SPEC. PASS? Soil Description
. SIZE FINER PERCENT {(X=NC} Lean clay
#10 100.0
#44 49.9
#200 99.8
Atterberg Limits
PL= 19 EL= 30 PI= 11
; Coefficients
Dgs= 0.0235 Dgp= 0.0092 Dgo= 0.0065
D3p= D15= B1p=
Cy= Ce=
USCS= CL AASHTO= A-6(11)
X
b Remarks
b Moisture Content= 24.4%
¥ {no speaification provided)
Sample No.: 6 Source of Sample: W-DLZ-8 Date: 10/31/06
Location: Elev./Depth: 535
Client:  Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Project No: 0422-1007.00 . Figure
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500 1 0.007
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
’ CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.4 0.2 1.8 2.0 29.3 66.3
SIEVE PERCENT SPEG." PASS? Soil Description
SIZE FINER PERCENT {X=NO} Lean clay
0.375 in. H00.0
#4 99.6
#10 90.4
#40 97.6 Atterberg Limits
#200 95.6 Pl= 22 =139 Pl= 12
Coefficients
Dgs= 0.0115 Ugp= 0.0041 Dgp=
D30= D15= D1o=
Cu= Ce=
Classification
USCS= CL AASHTO= A-6(18)
Remarks
Motisture Content= 30.8%
b (no specification provided)
Sample No.: 20 Source of Sample: W-DILZ-8 Date: 1073106
Location: Elev./Depth: 73.5
Client:  Ohjo Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Wails
— Project No: 0422-1007.00 _Figure e




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% GRAVEL % SAND % EINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.1 0.2 1.1 51.5 47.1
SIEVE PERCENT SPEC.’ PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
#4 100.0
#10 9909
H40 99.7
#200 98.6 Atterberg Limits
Pl= 19 LL= 33 Fl= 14
Coefficients
Dgs= 0.0246 D60= (10082 Dgg= 0.0056
D3p= D15 D1gp=
USCSs= CL AASHTO=  A-6(14)
Remarks
Moisture Content= 24.5%
* (no specitication provided)
Sample No.: 24 Source of Sample; W-DLZ-8 Date: 10:31/06
Location:

Elev./Depth: 985

Project No: 0422-1007.00

_Figure

Client:  Ohio Department of ransportation - District 12
Project: ODOT tnnerbelt - Retaining Walls
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PARTICLE SIZE DISTRIBUTION TEST REPORT

100

PERCENT FINER

s f2in
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H

#200

1 :
GRAIN SIZE - mm

. % GRAVEL % SAND % FINES
%» COBBLES CRS. FINE CRS. MEDiUM FINE SILT CLAY
0.0 0.0 0.0 2.0 0.7 57.8 383 32
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NQ} Silty sand
#10 100.0
#40 99.3
#200 41.5
Atterberg Limits
PL= NP LL= NP Pi= NP
Coefficients
Dg5= 0.286 Dgg= 0.138 D= 0.101
D3g= 0.0477 D45= 0.6219 Dip= 0.0151
Cy= 9.12 Ce= 1.09
Classification
USCS= sMm AASHTO= A-4D)
Remarks
Moisture Content= 29.0%
* (no specitication provided)
Sample No.: ¢ Source of Sample: W-DLZ-8 Date: 10/31/06
Location: Elev./Depth: 13.5

Client:  Ohio Department of Transportation - District 12
Project:  ODOT Innerbelt - Retaining Walls

Project No:  0422-1007.00

Figure_
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm

% GRAVEL % SAND % FINES
% COBBLES CRS. FINE . | CRS. MEDIUM FINE SHT CLAY
0.0 0.0 0.0 0.0 0.0 0.4 47.2 524
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO} Lean clay
#10 100.0
540 160.0
#200 99.6
Atterberg Limits
PlL= 20 L= 33 Pi= 13
Coefficients
Dgs= 0.0166 Dgg= 0.0063 Dgp= 0.0047
Dap= D15= D1p=
Cuz CC:
Classification
USCs8= CL AASHTO= A-6(16)
Remarks
Moisture Content= 26.4%
Specific Gravity= 2.73
i (no specification provided)
Sample No.: P-] Source of Sample: W-DLZ-8 Date: 11/09/06
Location: Elev./Depth: 330

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

| Project No:  0422-1007.00 Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE | CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.2 0.4 0.9 217 76.8
SIEVE PERCENT SPEC. PASS? Soil Descrigtion
SIZE FINER PERCENT (X=NO) Lean clay
#H4 100.6
#10 99.8
#40 89.4
#200 98.5% Atterberg Limits
* PiL= 22 b= 42 Pi= 20
‘ Coefficients
Dgg= 0.0085 Dgo= Dgp=
D3p= Dis= D1g=
Cy® Ce=
Classification
UsSCs= CL AASHTO=  A.7-6(22)
) Remarks
Moisture Content= 29.8%

T S -
{no specification provided)

Sampie No.: P2 Source of Sampie: W-DLZ-§ Date: 11/09/06
Location: Elev./Depth: 78.0

Client:  Ohio Department of Transportation - District 12
Project: ODOT Iancrbelt - Retaining Wails

Project No:  (422-1007.00 _Figure

[




PARTICLE SIZE DISTRIBUTION TEST REPORT

_J[_Project No:  422-1007.00

m___f igure
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GRAEN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.2 0.4 0.9 217 70.8
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
14 100.0
#10 99.8
#40 99.4
#200 98.5 Atterberg Limits
Pl= 22 LL= 42 Pl= 20
5 Coefﬂcients
gg= 0.0085 Dgo= Dsp=
D3g= D15= D1o=
Cy= Ce=
Classification
USCsS= CL AASHTO= A-7-6(22)
Remarks
Moisture Content= 29.8%
* {no specification provided)
Sample No.: P2 Source of Sample: W-DLZ-8 Date: | 1/09/06
Location: Elev./Depth: 790
Client:  Ohio Department of Transportation - District 12 o
Project: ODOT Innerbelt - Retaining Walls
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GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.5 54.3 452
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO} Lean clay
#10 100.0
#40 100.0
H#200 99.5
Atterberg Limits
PL= 19 LE= 32 Pl= 13
Coefficients
Dgs= 0.0220 Dgo= 0.0086 Dgo= 0.0060
D3p= Dy5= Dio=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6(13)
Remarks
Moisture Content= 26.0%
b (no specitication provided)
Sample No.. 13 Source of Sample: W-DLZ-9 Date: 10:31:06
Location: Elev./Depth: 333

Client:  Ohio Department of Transportation - District 172
Project: ODOT lanerbelt - Retaining Walls

Proiggt No: 0422- !‘007.00 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT
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500 100 10 1 0.01 0.00%
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
’ CRS. " FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.0 0.2 53.2 46.6
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NOQ) Lean clay
#10 1060.0
#40 100L0
#200 998
Atterberg Limits
PL= 18§ LL= 31 Pl= 13
Coefficients
Dgs= 0.0219 Dgp= 0.0082 Dgp= 0.0057
D3p= D15= Dig=
Cy= Ce=
Classification
USCS= CL AASHTO= A-6¢13)
Remarks
Muoistare Content= 26.3%
i {no specification proviled)
Sample No.: 17 Source of Sample: W-DLZ-9 Date: 1031706

Location:

Elev./Depth: 585

Project No:  (422-1007.00

Clent:  Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SiLT CLAY
0.0 0.0 0.0 0.2 0.5 1.1 354 62.8
SIZE FINER PERCENT {X=NO) Lean clay
#4 100.0
#10 998
#40 99.3
#200 98.2 Atterberg Limits
PL= 20 L= 37 Pl= 17
5 Coefficients
g5= 0.0137 Dgp= 0.0043 Dgp=
Dag= Dqy5= D1p=
Cy= Ce=
Ciassification
USCS= CL AASHTO= A-6(17)
Remarks
Moisture Content= 29.2%
* {no specification provided)
Sampie No.: 2] Source of Sample: W-DLZ-9 Date: 10:31/06
Location: Efev./Depth: 785
HCiient: Ohio Department of Transportation - District 2
Project: QDOT Innerbell - Retaining Walis
Project No:  422-1007.00 Figure |




PERCENT FINER

PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS, FINE CRS. | MEDIUM FINE SILT | cLay
0.0 .0 0.0 0.1 0.8 53.2 459
SIEVE PERCENT SPEC. PASS? Soil Description
SIZE FINER PERCENT {(X=NO) Sitty sand
#4 100.0
#10 99.9
#20 99.5
;ﬁg gg? Atterberg Limits
. PL= LL= Pl=
#50 98.8 i e P
#";88 gg; Coefficients
200 450 885; 0.129 860; 0.0909 850; 0.0793
30 15 10
Classification
USCS= SM AASHTO= A-4(0)
Remarks
Muoisture Content= 24.2%
¥ {no speaitication proyided)
Sample No.; 3 Source of Sample: W-D1LZ-9 Date:  10/31/06

L.ocation:

Elev./Depth:

6.0

Client:  Chio Department of Transportation - District 12
Project:  ODOT Innerbelt - Retaining Walls

Project No:  0422-1007.00

. Figure




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
‘ CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.4 16.3 72.8 10.5
SIEVE PERCENT SPEC.'r PASST?T Soil Descrigﬁon
SIZE FINER PERCENT {X=NO} Silt with sand
H10 i00.0
H40 09.6
#200 83.3
Atterberg Limits
PL= NP LL= NP Pi= NP
Coefficients
Dgs= 0.0810 Dgp= 0.0342 Dgo= 0.0256
D3p= 0.0140 D45= 0.0076 D4g= 0.0046
Cy= 740 Ce= 1.24
Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Contents= 26.2%
y (no specification provided)
Sampie No.: 7 Source of Sample: W-DLZ.9 Date: 1031706
Location: Elev./Depth: 16

Project No:  0422-1007.00

Client: Ohio Department of Transportation - District {2
Project: ODOT Innerbelt - Retaining Walls

Figure
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GRAIN SIZE - mm
N % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.8 12.1 51.0 36.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) Lean clay
#4 180.0
#10 100.0
740 90.2
#200 87.1 Atterberg Limits
PL= 17 LL=" 26 Pl= 9
Coefficients
Dgg= 0.0616 Dgp= 0.0130 Dgp= 0.0084
D30~ D1g= D1o=
Cp= Ce=
Cilassification
USCS= CL AASHTO= A-4(6)
Remarks
Moisture Content= 25.3%
i (no specilication provided}
Sample No.: 9 Scurce of Sample: W-DLZ-9 Date: 10/31706
Location: Eilev./Depth: 21}
Client: Ohio Department of Transportation - District 12 ]
Project: ODOT Innerbelt - Retaining Walls
% || Project No: 0422-1007.00 . Figure e
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GRAIN SIZE - mm
N % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
T 0.0 0.0 0.0 0.0 0.1 0.2 47.7 52.0
SIEVE PERGCENT SPEG.” PASS? Soil Description
SIZE FINER PERCENT {X=NO) Lean clay
#10 100.0
#40 99.9
#200 99.7
Atterberg Limits
PL= 20 LL= 33 Pi= 13
Coefficients
Dgs= 0.0177 Dgp= 0.0064 Dyp= 0.0047
D3g* D1s= Dq90=
C~ Ce=
Classification
USCS= CL AASHTO= A-6(13)
Remarks
Motisture Content= 25.9%
¥ {no specification provided)
Sample No.; P-! Source of Sample: W-DLZ-9 Date:  11/09/06
Location: Elev./Depth: 480
Ciient:  Ohio Department of Franspostation ~ District 12
Project: ODOT Innerbelt - Retaining Walls
Project No: (422.1007.00 . FiQure ]




PARTICLE SIZE DISTRIBUTION TEST REPORT
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % FINES
) CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 0.0 0.} 0.2 47.7 52.0
SIEVE PERCENT SPEC." PASS? Soil Description
SIZE FINER PERCENT {X=NO} Lean clay
#10 100.0
#40 99.9
#200 99.7
Atterberg Limits
PL= 20 LL= 33 Pl= 13
Coefficients
Dgs= 0.0177 Dgo= 0.0064 Dsg= 0.0047
D3p= Dq5= D1o=
Classification
USCS= CL AASHTO= A-6(13)
Remarks
Moisture Content=23.9%
i (no specification provided)
Sample No.: P-i Source of Sample: W-DLZ-9 Date: 110906
Location: Elev./Depth: 49.0

Project No:

0422-1007.00

Ciient: Ohio Department of Transportation - District 2
Project: CDOT Innerbelt - Retaining Walls

Figure




48 Total Effective N N e
C. tsf 0.265 . 0.208 ﬁ '/'/" o
9. deg 2100032 o
) 0 0.61 g

0.38

3.2

Shear Stress, tsf

1.6

Total Normal Stress, tsf
Effective Normal Stress, tsf — — —

Sample No. 1 2 3
Water Content, 214 237 23.5
_ i Dry Density, pcf 109.6 1039 108.1
.8 | Saturation, 105.6 103.1 3.4
£ 1 Void Ratio 0.5459  0.6220 0.5591
w Diameter, in. 279 2.81 2.81
; Height, in. 5.59 5.58 5.55
J Water Content, 200 2001 194
w0 5 Dry Density, pcf 109.4 107.3 110.7
% A Sa_turation, 100.0 100.0 100.0
5 % Void Ratio 0.5407 05705 0.5225
3 Diameter, in. 2.79 2.76 2.77
Height, in. 5.59 5.58 5.55
Strain rate, in./min. 0.01 0.01 0.01
Back Pressure, tsf 4.03 4.03 4.03
Cell Pressure, tsf 5.04 6.05 8.06
Fail. Stress, tsf 1.76 3.23 5.18
Total Pore Pr., tsf 4.55 4.93 5.99
Axial Strain, % Ult. Stress, isf 1.76 3.23 518
Total Pore Pr., tsf 4.55 4.93 5.99
G, Failure, tsf 2.25 4.36 7.26
Type of Test: &, Failure, tsf 049 112 208

CU with Pore Pressures
Sample Type: 3" Press Tube
Description: (@ 88.0; 24" Press Tube - 24"

recovery.

Assumed Specific Gravity=2.7
Remarks:

Figure

CHent: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walis

Source of Sample: W-DLZ-1

Proj. No.r (4221007 00

Depth: 88.0
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Total Effective 5 ; i i P
a= 0.25tsf 0.18 tsf e : : '- : i
o= 19.7 deg 27.4 deg ' | ; i
tan o= 0.38 0.52 i i
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e I | | i
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24 .
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p, tsf
Stress Paths: Total — Effeclive — - -
Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
Source of Sample: W-DLZ-] Depth: 88.0
: - 0477 Figure
Project No.: 0422-1007.00 1* LU — DLZ, INC.




3.3 Restlts
C, tsf 0.651
¢.deg { 68
Tan(d) 0.12
]
]
p
7
&
a
L2
2]
Normal Stress, tsf
8 Sampte No. 1 2 3
: Water Content, 19.8 19.8  20.0
5 _{ Pry Density, pcf 112.6 112.% ji12.6
3 | Saturation, 107.7 1062 108.6
€ | Void Ratio 0.4965  0.5039 0.4963
=4 Diameler, in. 2.8] 2.82 2.82
% Height, in. 5.58 5.60 5.57
g | Water Content, 213 199 200
? 3 l - Bry Density, pcf 112.6 F12.1 1i2.6
% : & 1 Saturation, 115.7 106.7 109.1
= % Void Ratio 0.4965 0.5039 0.4963
3 2 Diameter, in. 281 282 282
Height, in. 5.58 5.60 5.57
Strain rate, in./min. .06 0.06 0.06
e Back Pressure, tsf 0.00 000  0.00
0 Cell Pressure, tsf 1.01 2.02 4.03
0 Fail. Stress, tsf 1.40 2.64 2.24
Axial Strain, % Ult, Stress, tsf 140 2.64 224
o, Failure, tsf 2.40 4.66 6.27
Type of Test: , o, Failure, tsf 101 202 403
Unconsolidated Undrained
Sample Type: 3" press tube Chlient: Ohio Department of Transportation - District 12
Description: Lean clay
Project: ODOT Innerbelt - Retaining Walls
LL= 28 PlL= 16
Assumed Specific Gravity= 2.7 Source of Sample: W.DLZ-2 Depth: 68.0

Remarks:

Figure

Sample Number: P-1
Pate: 11/09/06

Proj. No.z 0422-1007 00
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4 e 4
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B ®
s 2 :
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1
0 | ; . ! 0 . i :
0% 10% 20% 0% 10% 20%
H H ! i i T
! z r | 1
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n : ' @ : ! i
o H ! : |
2 3 v 8 2 a3 '
s : L 5
8 : - s
] : % iy :
] N A o 5 2
o ; 1 & .
i i ) :
] i !
1 A1 1 i i
' i
; I
H - : H i
0 : ; ; 0 : H : .
0% 10% 20% 0% 10% 20%
24 Peak Strength : ; ; :
Total i ; : : ] :
a= 0.85 tsf A i : IO AN i F
o= 6.7 deg s ] i
tan o= 0.12 : : ; ! j |
] : o . |
O: i . ’ T

3

p, tsf
Stress Paths: ¢ ingicates peak +ndicates end

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
Source of Sample: W-DLZ-2 Depth: 68.0 Sample Number: P-1

Project No.: 0422-1007.00 Figure DLZ, INC.




UNCONFINED COMPRESSION TEST

Compressive Stress, tsf
Li*]

1
1
0
i)
Axial Strain, %
Sample No. 1
Unconfined strength, tsf O I L .
 Undrained shear strength, tsf 1 1854
Failure strain, S OO LU R
Strain rate, in./min. 0.06
Water content, % _ e 180
Wet density, pef 1360
_Dry density, pcf L B N 5 2 S |
Saturation, %6 B 1079
Void ratio R S X7
- Specimen diameter, in. o o 282
_ Specimen height, in. . _ e e o 58T
Height/diameter ratio 1.97
Description: Lean clay
LL =28 PL=18 Pl=10 Assumed G8=27 | Type: 3" Press tube
Project No.: 0422-1007 00 Chent: Ohio Department of Transportation - District £2
Date: 11/09/06
Remarks: Project: ODOT Innerbelt - Retaining Walls
Source of Sample: W-DLZ-3 Depth: 53.5

Sample Number; P-1

Figure




UNCONFINED COMPRESSION TEST

Compressive Stress, tsf

0 5 =5

Axial Strain, %

Sample No.

1

Unconfined strength, tsf
‘Undrained shear strength, tsf
Failure strain,

Strain rate, in./min.

oo

R T=1 S
133

0.06

Water content, %
Wet density, pef
Dry density, pef

_Saturation, % _
~ Void ratio

Specimen diameter, in.
Specimen height, in.
Height/diameter ratio

AL S S
05023
2.81
5.56
1.98

Description: Lean clay

Ll =28

Project No.: 0422-1007 GO

Date: 11/09/06
Remarks:

Figure

Assumed GS=2.7 Type: 3" Press Tube

Client: Ohio Department of Transportation - District 12

Project: ODOT Innerbeit - Retaining Walls

Source of Sample: W-DLZ-3 Depth: 53.5
Sample Number: P-1




57 Total Effective o T /
Cast | oas 0.086 A7
¢.deg | 250 313
Tan(p) 0.47 0.61

3.8

Shear Stress, tsf

1.9

57

Total Normai Stress, isf
Effective Normal Stress, tsf — — —

Sample No. 1 2
Water Content, 259 24.2
. Dsy Density, pcf 1012 105.0
.8 1t Saturation, 103.0 108.2
2 {Void Ratio 0.6653 0.6046
b Diameter, in. 2.82 2.82
v ; Height, in. 5.49 5.35
8 - Water Content, 228 217
0 T + { Dry Density, pef 1044 §063
% j P gz Sa_turatio_n, 100.0 100.0
‘;;:) S Z Vg|d Rauo' 06150 0.5862
a : Diameter, in. 2,77 2.80
SR Height, in. 549 535
' : Strain rate, in./min. 0.01 0.01
T T Back Pressure, tsf 4.0 4.0
2 i“;: N E Cell Pressure, tsf 5.0 8.1
ol N A O O O Fail, Stress, tsf 2.8 7.3
0 5 10 15 20 Total Pore Pr., tsf 3.9 4.9

Axial Strain, % Ult. Stress, tsf
Total Pore Pr., tsf

; o, Failure, tsf 4.0 10.5
Type of Test: G, Failure, tsf 12 32

CUJ with Pore Pressures
Sample Type: 3" Press Tube
Description: Silt
LL=22 PL=20 Pi=2
Assumed Specific Gravity= 2.7
Remarks:

Figure

Source of Sample: W-DLZ-4
Sample Number: P-1

Proj. No.: 0422-1007 00

Client: Ohio Department of Transportation - District 12

Project: ODOT Innerbelt - Retaining Walls

DCepth: 33.0

Date: 11/09/06
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; 1 ! i ! ;
0% 10% 20% 0% 10% 20%
6 Peak Strength | : I o
Total Effective i I T
a= 0.40 tsf 0.07 tsf DRSS SRR S ; i o
o= 22.9deg 27.5 deg : i i [ |
tan o= 0.42 0.52 i i : ;
4 . , i . . ;
; ; ;
o ’ :
; ;
1 i
2| + :
i
1] s i ‘ ; .
0 2 4 6 8 10 12

p, tsf
Stress Paths: Total —-—-— Effective — — —

CHent: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
Source of Sample: W-DLZ-4 Depth: 33.0 Sample Number: P-1

Project No.: 0422-1007.00 Figure DLZ, INC.




UNCONFINED COMPRESSION TEST

Compressive Stress, tsf

Axiat Strain, %

Sample No. 1
Unconfined strength, tsf . L33
Undrained shear strength, tsf D666
Fallurestrain, . RIT
Strain rate, in./min. 0.06
| Water content, % 245 ]
Wet density, pef 1295
Dry density, pef 1040 ,
Saturation, % L1066
Voidratio . . 06213
_ Specimen diameter, in. 2.79
Specimen height, in. 553
Height/diameter ratio 1.98
Description: Lean clay
LL =28 | PL=i7 Assumed GS=2.7 Type: 3" Press Tube

Project No.: 0:422-1007.00

Date: 11/0%/06

Client: Ohio Department of Transportation - District 12

Remarks: Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W-DLZ-4 Depth: 73
Sample Number: p-2

Figure




UNCONFINED COMPRESSION TEST

0.75

0.5

Compressive Stress, tsf

0.25

Axial Strain, %

Sample No. 1
_Unconfined strength, tsf } . 0973
_Undrained shear strength, tsf i D486
Failure strain, R B}
Strain rate, in./min. 0.06
Watercontent, % L2430
Wetdensity, pcf B 2.2 S R N I
Dry density, pcf - L1036
_Saturation, % . 1044
Noidratio ... 06277
. Specimen diameter, in. 278
| Specimen height, in. . 5.56
Height/diameter ratio 2.00

Description: Lean clay

LL =28 PL=17

Pi=11

Assumed GS= 2.7 Type: 3" Press Tube

Project No.: 422-1007 00
Date: 11/09/06
Remarks:

Figure _

Client: Ohic Department of Transportation - District 12

Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W-DI.Z-4
Sample Number: P-2

Depth: 74




3 Results
C, tsf 0.280
fr 1§ deg 5.7

; Tan(¢) 0.10

Shear Stress, tsf

Normal Stress, tsf

Sample No. 1 2 3
? Water Content, 284 30.7 316
; __ | Bry Density, pcf 100.1 93.9 589
8 | Saturation, 112.0 104.3 121.4
¢ & | Void Ratio 0.6845 0.7949 0.7034
: s Diameter, in. 278 2.81 2.76
-: ” Height, in. 546 497 553
§ Water Content, 277 29.8 267
w0 o Dry Density, pef 100.1 93.9 98.9
1 % 2 Saturation, 109.5 101.4 102.5
’ = z Void Ratio 0.6845 0.7949 0.7034
a Diameter, in. 278 281 276
Height, in. 546 497 5.53
: Strain rate, in./min. 0.06  0.06 0.06
Back Pressure, isf 0.00 0.00 0.00
Cell Pressure, tsf 1.01 2.02 4.03
‘ Fail. Stress, tsf 093 094 1.55
; Axial Strain, % Ult. Stress, tsf 093 094 155
; a; Failure, tsf 1.94 2.96 5.59
Type of Test: .
Faiture, tsf 1.01 2.02 4.03
Unconsolidated Undrained Js Tanre s >
Sample Type: 3" Press tube Client: Ohic Department of Transportation - District 12
Description: Lean clay
Project:. ODOT Innerbelt - Retaining Walls
LlL=38 PL=19 Pi= 19
Assumed Specific Gravity=2.7 Source of Sampie: W-DLZ-5 Depth: 40
Remarks: Sample Number: P-1
Proj. No.: 0422-1007 00 Date: 11/09/06
Figure ' D L Z




16} - : R 16

1.2

Deviator Stress
tsf
Deviator Siress
tsf

i .
04 rrmenin e et gl e { E
‘ _ ‘ i
0 : 3 0 : :
0% 10% 20% 0% 10% 20%

T 2 J H
| 4] | |

i f )
: L R 3 ;
n : v i ' [
@ ) Eq H i i
. i & | i !

52 | 5% |
o i ® i :
% ! 5 o8 ; ;
O g 0 : .
: : | i ! I
D [ . 1 1 0 { ) :
0% 10% 20% 0% 10% 20%

1.5 Peak Strength : .
i i : .
Total ! : : j
a= 0.28 isf - : 4

o= 5.7 deg ! i E é

tan o= 0.10 | ; " i :

1 - ; y ; i A i

B
o

3

p, tsf
Stress Paths: o indicates peak  + indicates end

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls
Source of Sample; W-DLZ-5 Depth: 40 Sample Number: P-1

Project No.: 0422-1007.06 Figure DLZ, INC.




2.7

Results
C, tsf 0.232 4
¢, deg A3 o :
Tan(e) | 007 | | !
w 18 -
w C
i
n I
5
Q
0.9 : T
0 i e b S . i
] 0.9 1.8 2.7 36 45 54
Normal Stress, tsf
15 Sample No. i 2 3
Pb Water Content, 25.6 26.2 25.]
1.25 [ _ | Dry Density, pcf 1054 99.3 101.4
RN & | Saturation, 1155 1014 1024
£ | Void Ratio 0.5985 0.6972 0.6627
s 1 Diameter, in. 2.83 2.82 2.83
- Height, in. 5.31 5.55 5.56
§ Water Content, 26.6 26.3 26.2
@875 + { Dry Density, pcf 105.4 99.3 101.4
% @ | Saturation, 120.2 101.9 106.6
= L R z Void Ratio 0.5985 0.6972 0.6627
8 o5t Diameter, in. 2.83 2.82 2.83
A7 S N Height, in. 5.31 5.55 5.56
/A B Strain rate, in./min. 0.06 0.06 0.06
2 AR
0BT Back Pressure, tsf 000 000  0.00
o e Cell Pressure, tsf 1.01 2.02 4.03
0 5 10 15 20 Fail Stress, tsf 0.46 .16 1.01
Axial Strain, % UR. Stress, tsf 0.46 I.Ie 1.OI
o, Failure, tsf 1.47 3.18 5.04
Type of Test: .
Failure, tsf 1.01 2.02 4.
Unconselidated Undrained Js TAIME, 18 0 03
Sample Type: 3" Press Tube Client: Ohio Department of Transportation - Pistrict 12
Description: Lean clay
Project: ODOT Innerbelt - Retaining Walls
LL=29 PL=19 Pl= [0
Assumed Specific Gravity=2.7 Source of Sampile: W-DLZ-6 Depth: 48.0

Remarks:

Figure

Sample Number: P-1
Date:

Proj. No.: 0322-1007 00

11/09/06
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ST

15
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% 2
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o n
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0 . : ! ; 0 : : ? :
0% 10% 20% 0% 10% 20%
15 ' e
4 | ! :
: ’ : i
) %) i ; :
» a : : ; i
g T S N T
0 o : ' : !
52 55 | ! |
® B : l : 3
8 5§ o
03] :
0 : ' ! ; ’ i F I
0% 10% 20% 0% 10% 20%
12 Peak Strength ! 3 ; 7 ;
Total i i 5 i
a= 0.23 tsf ! ! L T
’ : i :
o= 4.3 deg I | : i
tan o= 0.07 i , i
@
o

1.6

Stress Paths:

2.4 3.2

2, tsf
o indicates peak + indicates end

Client: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W-DLZ-6 Depth: 48.0
Project No.: 0422-1007.00 Figure

Sample Number: P-1

DLZ, INC.




3 Resulis

Cotsf | 1120

g deg ¢ . 0
Tan() ‘ 8]

Shear Stress, tsf

Normal Stress, tsf

Deviator Stress, {sf

Axial Strain, %

Type of Test:
Unconsolidated Undrained

Sample Type: 3" Press tube
Description: Lean clay
LL= 3] PL= 18 Pl= 13
Assumed Specific Gravity= 2.7
Remarks:

Figure __ _

Sample No. 1 2 3
Water Content, 22.3 217 21.4
__ | Dry Density, pcf 107.4 108.4 109.4
& | Saturation, 105.6 105.8 106.7
£ | Void Ratio 0.5690 0.5547 0.5409
Diameter, in. 2.83 2.85 2.85
Height, in. 5.58 5.59 3.57
Water Content, 22.0 21.8 23.3
+ 1 Dry Density, pcf 107.4 108.4 109.4
2 i Saturation, 104.5 105.9 116.5
3 Void Ratio 0.5690 0.5547 0.5409
Diameter, in. 2.83 2.85 2.85
Height, in. 5.58 5.59 5.57
Strain rate, in./min, 0.06 0.06 0.06
Back Pressure, tsf 0.00 0.00 0.00
Celt Pressure, tsf 1.01 2.02 4.03
Fail. Stress, tsf 2.44 2.58 1.69
URk. Stress, tsf 2.44 2.58 1.69
o, Failure, tsf 3.45 4.60 5.73
o; Failure, isf 1.01 2.02 403
CHlent: Ohio Department of Transportation - District 12
Project: ODOT Innerbelt - Retaining Wails
Source of Sample: W-DLZ-7 Depth: 38.0

Sample Number: P-}
Date: 11/09/06

Proj. No.: (:432-1007 00




Deviator Siress
tsf
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i E
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% 0%

i
20%

Peak Strength i 3 [ ] }

1 ! 1 1

Total i ] ! i i

a= 1.12tsf o 1 .
o= 0.0deg = f :
tan o= 0.00 : : T 5
i i B 1

: | [ ; !

i | ! ;

Stress Paths:

3
p, tsf
¢ indicates peak  + indicates end

Client: Ohio Department of Transportation - District 12

Project: ODOT In

nerbelt - Retaining Walls

Source of Sample; W-DLZ-7 Depth: 38.0

Project No.: 0422

-1007.00 Figure

Sample Number: P-1

DLZ, INC.
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UNCONFINED COMPRESSION TEST

1.5

Compressive Stress, tsf

6.5

T 5 20

Axial Strain, %

Sample No.

1

Unconfined strength, tsf
_Undrained shear strength, tsf
 Failure strain,

Strain rate, in.lfﬁiﬁ.

0.06

- Water content, %

Wet density, pcf
Dry density, pcf
Saturation, %
Void ratio

_ Specimen diameter, in.

Specimen height, in.
Height/diameter ratio

CAe
A7
WOL7 e

SR 2 2 S W
Cbessz

28
3.58

197

Description: Silty clay

LL=25 PL =20

PI=5

Assumed GS= 2.7 Type: 3" Press Tube

Projoct No.: 0422-1007.00
Date: 11/09/06
Remarks:

Figure

Client: Ohio Department of Transportation - District 12

Project: ODOT lnnerbelt - Retaining Walls

Source of Sample: W-DLZ-7
Sample Number: P-2

Depth: 63.0




UNCONFINED COMPRESSION TEST

2 . ' . . . o

1.5

Compressive Stress, tsf

0.5

5 ‘ 5 ' BT 5 @

Sample No. 1

_Unconfined strength, tsf . 1522
| Undrained shear strength, tsf b3
Strain rate, in./min. 0.06

Wet density, pef L L R

_Dry density, pcf , TP MU (2 I S
Saturation, % | 124
Voidrato .| 06630
_Specimen diameter, in. . o 282
Specimen height, in. o 559
Height/diameter ratio 1.98

Description: Silty clay

LL=25 PL =20 Pi= Assumed GS=2.7 Type: 3" Press Tube

Project No.: 0122-1007 00 Client: Ohio Department of Fransportation - District 12
Date: 11/09/06
Remarks: Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W-DLZ-7 Depth: 64.0
Sample Number: P-2

Figure




4.5 Total _ Effective RN I > I

C, tsf 0205 0015 IR VSR SR B

¢, deg .. 201 S <N
0.65

Shear Stress, tsf

e

Total Normal Stress, tsf
Effective Normal Stress, tsf — — —

Sample No. 1 2 3
| Water Content, 264 264 264
5 __ | Dry Density, pcf 1006 1035 101.1
3 | Saturation, 1057 1134 106.9
. Z | Void Ratio 0.6755 06293 0.6674
B Diameter, in. 2.79 2.72 2.74
i i Height, in. 3.55 5.54 5.53
w
£ Water Content, 254 237 210
! w + | Dry Density, pef 100.0 1028 1075
] £ 0 | Saturation, 100.0 100,00 1000
: 'ﬂ>‘J z Void Ratio 0.6850 (.6401 0.5682
0 Diameter, in. 279 2.73 2.66
] Height, in. 5.55 5.54 5.53
{ Strain rate, in./min. 0.01 0.01 0.01
Back Pressure, isf 4.03 4.03 4.03
{ Cell Pressure, tsf 5.04 6.05 8.06
| Fail. Stress, tsf 1.70 2.60 4.83
) Total Pore Pr., tsf 4.41 4,91 6.11
Axial Strain, % LIt Stress, tsf 1.70 2.60 4.83
; Total Pore Pr., tsf 441 4.91 6.11
; &, Failure, tsf 2.33 3.74 6.79
Type of Test: DA
. CU with Pore Pressures G, Failure, tsf 0.63 1.14 1.96
D Sample Type: 3" Press Tube Client: Ohio Department of Transportation - District 12
Description: Lean clay
Project: ODOT innerbelt - Retaining Walls
LL= 35 PL=20 Pl= 15
Assumed Specific Gravity= 2.7 Source of Sample: W-D1.Z-8 Depth: 38.0
Remarks: Sample Number: P-1
Proj, No.: 0422-1007 00 Date: 11/09/06
Figure o D L Z




m
"

fi

o
tan o=

6 Peak Strength

Total
0.19 tsf
18.9 deg
0.34

Effective
0.01 tsf
28.6 deg

0.55

q, tsf

6

p. tsf

Stress Paths: Total —— Effective — -

12

Client: Chio Department of Transportation - District 12

Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W-DL.Z-8

Project No.: 0422-1007.00

Depth: 33.0
Figure

Sample Number: P-1

DLZ, INC.




UNCONFINED COMPRESSION TEST

0.4
..... »
0.3
T
&
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. I | | ! i i
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0 5 10 15 20

Axial Strain, %

Sample No.

1

“Unconfined strength, tsf 2

Undrained shear strength, tsf . Lo 020 )

Failure strain, 7 )

Strain rate, in./min. 0.06

Water content, % o 3L7 ) i
Wet density, pcf 126.5

Dry density, pcf
Saturation, %
Voidratio
Specimen diameter, in.
Specimen height, in.
Height/diameter ratio

L
IS £ X2 SR S

. 07554
... 280
R
1.96

Description: Lean clay

LL =42 PL =22

Pl=20

Assumed GS=2.7 | Type: 3'Press Tube

Project No.: 0422-1007.00
Date: 11/09/06

Remarks:

Figure

Client: Ohio Department of Transportation - District 12

Project: OROT Innerbelt - Retaining Walls

Source of Sample: W-DLZ-§ Depth: 78.0

Sample Number: P-2
A |
s ‘;‘s‘!D I Z
""'"ﬁ.r”




UNCONFINED COMPRESSION TEST

0.75

6.5 £

Compressive Stress, tsf

0.25

R el
! ¢ ! i H i H i
H . [ : : ;
‘ Pl b |
; D o
; o .
oo i -
L ' 2

70 — 75

Axial Strain, %

20

Sample No.

1

| Unconfined strength, tsf
Undrained shear strength, tsf

Failure strain,

Strain rate, in.h"{nin.ﬂ -

3064
0282
120
0.06

Water content, %
Wet density, pcf

Dry density, pcf '

_Saturation, %
,V,,,id ratio

Specimen diameter,in.

_ Specimen height, in.
Height/diameter ratio

12590
L9130
.. 1084
... 97329
278
253
1.99

Description: Lean clay

LL =42 PL =22

Pi=20

Assumed GS=27

Type: 3'Press Tube o

Project No.: ¢422-1007 00
Date: 11/09/06
Remarks:

Figure

Client: Ohio Department of Transportation - District 12

Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W.DLZ-8
Sample Number: P-2

Depth: 79.0




UNCONFINED COMPRESSION TEST

0.75

0.5

Compressive Stress, tsf

0.25

10 T 20

Sample No.

| Unconfined strength, tsf

Undrained shear strength, tsf
Failure strain,
Strain rate, in./min.

Water content, %
Wet density, pcf

Dry density, pcf
_Saturation, %

Void ratio

~ Specimen diameter, in.

Specimen height, in.
Height/diameter ratio

Description: Lean clay

LL =133 PL =20

Pi

13

Assumed GS8=27 Type: 3" Press Tube

Project No.: 0422-1007 00
Date: 11/09/06

Remarks:

Figure

Client: Ohio Department of Transportation - District 17

Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W-DLZ-9 Depth: 48.0
Sample Number: P-1




UNCONFINED COMPRESSION TEST

Project No.: 9472-1007 00
Date: 11/09/06
Remarks:

Figure

15
iz
173
uy
o
7
e 1 1
w
w
o
fo X
E
[
O
0.5
0 ' : i i :
10 20
Axial Strain, %
Sample No. 1
Unconfined strength, tsf 1885 )
~Undrained shear strength, tsf Losd2
Failure strain, REE N
Strain rate, in./min. 0.06
Water content, % 1 2
Wet density, pef 307 L
Dry density, pef 1075
Saturation, % | 1026
Voidratio 05685
Specimen diameter, in. 284
Specimen height, in._ 3.55
Height/diameter ratio 1.95
Description: Lean clay
LL =33 PL = 28 Pl=13 Assumed GS5=2.7 Type: 3" Press Tube

Client: Ohio Department of Transportation - District 17

Project: ODOT Innerbelt - Retaining Walls

Source of Sample: W-DLZ-9
Sample Number: P-|

Depth: 49.0




