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Summary
1. ODOTis currently developing the plans for the widening of a portion of US 33 within Meigs County

from a Super 2 to a 4-lane divided freeway. HDR was requested to provide slope stability analyses
and embankment design for the widened embankments at Sta. 707+50 LT, Sta. 794+00 LT, Sta.
834450 LT, and Sta. 904+50 LT. Settlement analyses were also requested for the proposed
embankments at Sta. 794+00 and Sta. 834+50.

ODOT provided historic geotechnical information and plan sheets presenting the original
groundline and embankment slopes from the Super 2 construction, as well as recently developed
cross-sections depicting the proposed embankment slopes for the four-lane highway along with
relatively recent borings performed at select locations in support of the MEG-33-13.96 project.
The historic information was obtained from the MEG-124-22.72 (Prime Engineering &
Architecture, 1999), MEG-124-26.66 (Resource International, 1999), and MEG-33-15.5 (ODOT,
2009) projects. The pertinent information from these project documents as well as the recent
boring logs utilized in our analyses are provided in the reference materials attached.
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In general accordance with ODOT Geotechnical Design Manual (GDM) recommendations, an
initial set of soil strength parameters for the soil layers depicted on the attached Slope/W output
plots were selected based on the data provided on the boring logs, the laboratory test results,
published correlations of soil strength with SPT Ngo values, and our engineering judgement. A
statistical basis for selecting the initial soil parameters was performed and is included in the
attached printed spreadsheets entitled “Soil Strength Parameter Determination.” These initial
parameters were then entered into the Slope/W slope stability modeling software to model the
existing condition simulating a series of trial searches to determine the critical mode of failure
based on a Morgenstern-Price stability model. Additionally, the Slope/W optimization feature was
utilized, which generates a hybrid circular and translational failure shape. As all the analyses for
the existing condition generated a FS of 1.0 or greater, the initial parameters were carried forward
for design. The proposed embankment sections were added to the existing condition analyses,
and where required, a special benching scheme, shear key, and/or rock fill was used to meet or
exceed the minimum target factor of safety of 1.30 for both drained and undrained conditions.
Additional slope stability analyses were performed as needed for constructability, with a
minimum target factor of safety of 1.20 utilized for the undrained condition. Further discussion
on the slope stability analyses at the individual design sections (Sta. 707450 LT, Sta. 794+00 LT,
Sta. 834+50 LT, and Sta. 904+50 LT) is provided below.

For the sections where settlement analyses were performed (Sta. 794+00 LT and Sta. 834+50 LT),
the settlement parameters were determined from published correlations as no consolidation
testing was available. Section 504 of the ODOT Geotechnical Design Manual (GDM) indicates
settlement of 3 inches or less is considered reasonable if settlement does not influence a
structure, utility, or other roadway infrastructure. As such, settlement times are reported for the
time to 3 inches of settlement remaining, as well as 90% consolidation. Drainage was considered
at the current ground surface, bottom of granular layers, and the bottom of the existing
embankment material assuming rock fill (claystone, shale, and/or sandstone) was placed at the
base of the embankment at the time of construction based on the percent gravel in the sampled
embankment fill. Descriptions of specific considerations for the analyses at each of these design
sections are presented in the following paragraphs where appropriate.

Sta. 707+50 LT

A total of 3 borings were used in the analyses at Sta. 707+50: Historic Boring CU-01A from the
MEG-124-22.72 project, and Borings B-001-0-23 (Sta. 707+72, 79’ RT) and B-001-1-23 (Sta.
707+48, 176’ LT) from ODOT’s recent subsurface exploration program. Historic Boring CU-01A was
conducted at Sta. 713405, and was included in the analyses to supplement the subsurface profile
information to the right of the US-33 centerline. This boring was selected based on its relative
location on the side of a hill, similar to that of the design cross-section, with the elevations of the
ground surface and various stratigraphic breaks as encountered in the historic boring and Boring
B-001-0-23 adjusted to match that at their projected locations on the design cross-section.
Groundwater was assumed to be at top of rock to the right of the alignment due to the lack of
water encountered in the borings, and daylighting at the ground surface near the toe of the
existing slope based on the presence of a nearby culvert/swale.
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The slope stability analyses as presented in the attachments indicate the minimum target factor
of safety of 1.30 was met without the need for a shear key or special benching for both the short-
term (undrained) and long-term (drained) conditions.

Sta. 794+00 LT

A total of 6 borings were used in the analyses at Sta. 794+00: Historic Borings CU-07, CU-07A, and
CU-07B as drilled at approximate Sta. 794+75 for the MEG-124-22.72 project, and Borings B-002-
0-23 (Sta. 794+91, 12’ RT), B-002-1-23 (Sta. 794+99, 93’ LT), and B-002-2-23 (Sta. 794+16, 77’ LT)
from ODOT’s recent explorations. The elevations of the ground surface and various stratigraphic
breaks as encountered in the historic borings were adjusted to match the depths below existing
grade at their respective projected locations on the design cross-section.

As most of the borings were performed between about 60 and 90 feet upstation of the design
cross-section, top of rock elevations varied across the profile, with a local high point in Boring B-
002-2-23 as this boring was closest to the design section at Sta. 794+16. As such, a matrix analyses
was performed. The initial case was performed including this local high point, and a second case
was considered assuming a more gradual slope in the top of rock elevation between Borings CU-
07B and CU-07, lowering the top of rock as encountered in Boring B-002-2-23. Groundwater was
assumed to be at the ground surface to the toe of the existing embankment based on the
presence of a wetland mapped in the developed ORD files.

For both cases, modeling the proposed additional embankment without modification yielded a
factor of safety less than the target minimum of 1.30. As such, a rock fill berm and shear key, as
well as special benching, was required to achieve a factor of safety of 1.30 or greater. The top of
the temporary 1H:1V slope ties into existing grade approximately 5 feet left of the baseline. The
temporary 1H:1V slope extends to a 9-foot wide construction bench located at El. 714, and
continues with 9-foot wide construction benches spaced at 12-foot vertical intervals with 1H:1V
backslopes until reaching the bottom of the shear key at El. 630. The shear key extends 45 feet
towards the left, and ties back into existing grade at a 2H:1V slope. The face of the embankment
is sloped at 2H:1V, with rock fill up to El. 654. Item 203 embankment material continues at a 2H:1V
slope to the crest of the embankment. If practical, it is recommended that the shear key be
drained by the inclusion of a drainage gallery.

Upon establishing the criteria required to meet a global factor of safety greater than 1.30,
analyses were performed to evaluate the constructability of the shear key and temporary
benching scheme. The Factors of Safety were determined to be greater than the minimum target
Factor of Safety of 1.20 under short term (undrained) conditions for the temporary slopes.
However, a Factor of Safety below 1.0 was obtained under long term (drained) conditions for the
temporary slopes if the excavation was to be left open for an extended period of time. As such,
this temporary excavation shall not be left exposed any longer than necessary, with
reconstruction of the slope to begin shortly after the excavation has been made. It is also
recommended that when excavating for the shear key, no more than 50 to 100 feet along the
back of the key should be excavated without replacing with dumped rock fill. Finally, drainage and
run-off should also be diverted away from the excavation during construction.
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Other cut-slope stability measures/configurations or sheet piling may be needed to maintain the
slope during construction of the shear key and sidehill benches should a higher factor of safety be
required during construction. Determination of temporary shoring (if necessary) is to be
determined by the contractor.

Settlement analyses were performed considering top of rock elevations with the local high point
at Boring B-002-0-23. In addition, a preconsolidation pressure of 18 ksf as determined in the
attached analyses was applied to the existing embankment material. Finally, the settlement
model as developed in the software program Settle3 included the portion of the existing profile
that is to be removed and replaced with rock fill (shear key and special benching) to include the
effects of replacing the compressible clay materials. As shown in the attached output, the total
settlement is estimated to be about 13 to 14 inches, with less than 3 inches of settlement
remaining after approximately 6 months, and 90% consolidation completed after roughly 11
months. These values do not consider any settlement of the new embankment material. Due to
the anticipated settlement timeframes, it is recommended that a quarantine period be adopted
following construction of the embankment and prior to paving to allow for consolidation of the
underlying soils to occur.

Sta. 834+50 LT

A total of 9 borings were used in the analyses at Sta. 854+50: Historic Borings B-47, B-47EL, B-
47ER, CU-10C, and SRB-3 from the MEG-124-22.72 project, Historic Borings B-001-0-09, B-002-0-
09, and B-003-0-09 from the MEG-33-15.5 project, and Boring B-003-0-23 (Sta. 834+32, 84’ LT)
from ODOT’s recent exploration program. For the analyses, the elevations of the ground surface
and the various stratigraphic breaks as encountered in Historic Borings B-47EL, B-47, and B-47ER
(drilled respectively at Sta. 833483, Sta. 833+94, and Sta. 834+12) were adjusted to match the
depths below existing grade at their projected locations on the design cross-section. The top of
rock elevations were derived from the borings located within about 20 to 30 feet of the design
cross section (B-47ER, CU-10C, SRB-3, and B-003-0-23) as the historic plans indicate a higher
ground surface for the 2009 borings performed about 40 feet upstation of the design cross-
section.

As shown in the reference material within the attachments, there is an existing service road
(Service Road B) with the centerline located approximately 160 feet from the toe of the existing
US-33 embankment, and about 70 feet from the toe of the proposed US-33 embankment. No
information was available on the type of material used for the construction of the service road
embankment, with Boring B-003-0-23, performed about 35 feet from the toe of the existing US-
33 embankment, encountering predominantly granular materials. As this boring was located in
close proximity to an existing culvert, it is unknown if this material is representative of the entirety
of the backfill materials located between the US 33 and Service Road B embankments. As such,
separate analyses were performed to consider:
e New embankment material comprised of either A-4a or A-7-6 materials. The existing
embankment material is predominantly comprised of A-4a. However, A-7-6 materials
were encountered on site in some of the historic borings. As the strength parameters for
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new embankment materials presented in the GDM are the lowest for A-7-6 materials,
these analyses were included as a lower bound.

e The existing embankment material for Service Road B being comprised of either granular
fill materials where the same properties as Layer 3 (loose to medium dense embankment
fill) were assumed, or cohesive fill materials assuming the same properties as Layer 1
(medium stiff to stiff embankment fill.)

e The materials at Boring B-003-0-23 to be comprised of cohesive fill rather than the
granular fill as-encountered in the boring (Layer 3). For this case, the cohesive soils are
assumed to match the properties of the cohesive materials assumed for the existing
service road embankment fill.

The slope stability analyses, as presented in the attachments, indicate that the minimum target
factor of safety of 1.30 is met without the need for a shear key or special benching for both the
short-term (undrained) and long-term (drained) conditions.

Settlement analyses were performed considering:
e the existing fill material for Service Road B to be comprised of cohesive fill, as it would be
more conservative than assuming granular material.
e the material in B-003-0-23 to be as-encountered (granular) during the exploration, as well
as assuming the material to be comprised of cohesive embankment fill.

Initially, the existing cohesive embankment material for both US 33 and Service Road B was
considered to have a preconsolidation pressure of 18 ksf. However, the settlement analyses under
this condition indicate only about 6 to 7 inches of total settlement, the magnitude of which does
not correlate well with the historic settlement issues reported by ODOT at this embankment
location. Considering the borings performed within the existing embankment more closely, the
embankment fill was noted to contain gravel and/or stone fragment percentages ranging from
about 20 to 40 percent indicating the existing fill is likely comprised of locally derived claystone
and shale from nearby rock cuts. and that the rock fill may not have been completely broken-
down during placement and compaction. As such, analyses were also performed considering the
existing embankment fill to be normally consolidated. The estimated settlement increased
significantly under this condition to roughly 17 to 18 inches.

As shown in the attached output, the total settlement is estimated to be about 6 to 7 inches for
the overconsolidated fill, with 3 inches of settlement remaining after approximately one month,
and 90% consolidation reached after roughly 6 months. For the normally-consolidated
embankment fill, the total settlement is estimated to be about 17 to 18 inches, with 3 inches of
settlement remaining after roughly 6 months, and 90% consolidation reached after approximately
8 to 9 months. These values do not consider any settlement of the newly placed embankment
material.

Due to the anticipated settlement timeframes, it is recommended a quarantine period be adopted
following construction of the embankment and prior to paving to allow consolidation of the
underlying soils to occur.
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Sta. 904+50 LT

A total of 3 borings were used in the analyses at Sta. 904+50: Historic Borings B-26 and B-27 from
the MEG-124-26.66 project, and Boring B-004-0-23 (Sta. 904+75, 121’ LT) from ODOT’s recent
subsurface exploration. Borings B-26 and B-27 were conducted at Sta. 912+50, and were included
in the analyses to supplement the subsurface profile information beneath the existing
embankment. These borings were selected based on their relative locations along the bottom of
an adjacent valley or swale similar to that of the design cross-section, with the elevations of the
ground surface and various stratigraphic breaks as encountered in the historic borings adjusted
to match that at its projected location on the design cross-section. Groundwater levels within the
embankment were assumed based on the field observations obtained by HDR during the
ATH/MEG-33-18.75/0.00 embankment inspections, which indicated seeps along the left
embankment face.

The slope stability analyses as presented in the attachments yielded a factor of safety less than
the minimum target safety factor of 1.30 under the long term (drained) soil conditions. As such, a
rock fill shear key and special benching on the lower portion of the slope was required to achieve
a factor of safety of 1.30 or greater. The top of the temporary 1H:1V slope ties into existing grade
approximately 87 feet left of the baseline at the design section. The temporary 1H:1V slope
extends to an 8-foot wide construction bench located at El. 686, and continues at a 1H:1V
backslope until reaching the bottom of the shear key at El. 676. The shear key extends 10 feet
towards the left, and ties back into existing grade at a 1.5H:1V slope. The rock fill extends from
the bottom of the excavation to the bench at El. 686, with Item 203 embankment material utilized
to fill the remainder of the excavation. If practical, it is recommended that the shear key be
drained by the inclusion of a drainage gallery.

Upon establishing the criteria required to meet a global factor of safety greater than 1.30,
analyses were performed to evaluate the constructability of the shear key and temporary
benching scheme. The Factors of Safety were determined to be greater than the minimum target
Factor of Safety of 1.20 under short term (undrained) conditions for the temporary slopes.
However, a Factor of Safety below 1.0 was obtained under long term (drained) conditions for the
temporary slopes if the excavation was to be left open for an extended period of time. As such,
this temporary excavation shall not be left exposed any longer than necessary, with
reconstruction of the slope to begin shortly after the excavation has been made. It is also
recommended that when excavating for the shear key, no more than 50 to 100 feet along the
back of the key be excavated without replacing with dumped rock fill. Finally, drainage and run-
off should also be diverted away from the excavation during construction.

Other cut-slope stability measures/configurations or sheet piling may be needed to maintain the
slope during construction of the shear key and sidehill benches should a higher factor of safety be
required during construction. Determination of temporary shoring (if necessary) is to be
determined by the contractor.
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Sta. 707+50
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Historic Subsurface Explorations
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From "Solil Profile Beqgin 5 pts.pdf"

Historic Subsurface Explorations Note: Historic Boring CU-01A was used to supplement the subsurface
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700 70/ 702 703 704 705 706 707 708 709 710 7 712 713 714 715 716 7i7 718 719 720 72! 722 723 724
6

&)
A




O O
From "Soil Profile Begin 5 pts.pdf

Stote of Ohio
Oepartment of Transportation
Oivisjon of Highways
Testing Laboratory

LOG OF  BORING
Oate Started ___3/18/99 Sampler: Type _SS Dia. 2.0 Water Elev. f1 Project: MEG-124-22.72
Oate Campleted 3/18/99 Casing: Length Dia. 3.25" Project No.:390}1
Location: Meigs County, Ohio
Baring Na. CU-0|  Station & 0ffset 713+480.00, 42.00' RT surface Elev. 167,721
Elev. [o0epth| Std. ~Pen.J Rec. | Lass Pt Physical Characteristi
(| n | oo (fh | fh Descriptian Sarple | — zys;ca! SAUL RIS obor
767.1_ 1 0 Nao. 1 aga lchs. .| Sl choy|Lot|P-tfwc. | class
167.2
. Very stiff to hard, reddish brown SILT AND CLAY, some sand., trace
§-12-17 rock fragments, moist. | “= b= - o= | e= ] == | 19 |VISUAL
1 10-15-18 2 ] 12 17 --{6I*j28 | N 15 A-8a
5
762.1 |
p— Hards brown SANDY SILT. some clay. trace rock fragments. moist.
34-42-49 3 == -] - - - | 10 fvisua
| 21-29-31 4 ol BECH SN RS B AP R T I AT
10
23-20-23 5 3 3 16 -- | T8%| 29 10 | 15 A-4a
756.3 | -
12-17-21 Hard. brown SILT AND CLAY. some sand. trace rock fragments. moisf. 6 el se ] e- ] ==} e= | = | - ] 15 |VISUAL
1 on-is-e 7 e R B B Bt R BT IS A A7 1N
5 1D-12-18 8 Vfa | im | --|Teel36 14|19 | A6a
749.5 | - |
| 50 Very eoft. brown. deconposed SANDSTONE. 9 ol ] = s s
747.1 20
TERMINATION OEPTH = 20.0 FEET
#5ilt and clay combined
Particle Sizes: Agg => 2.00mm, Coarse Sand = 2.00-0.42mm, Fine Sand = D.42-0.074mm, Si(T = 0.074-0.005mm, Clay =< 0.005mm.
State of Ohio .
Oepartment of Tronsportation
Oivisjon of Highways
Testing Laboratory
LOG OF BORING
Date Storted ___3/18/99 Sampler: Type SS Dia. 2.0" Water Elev. _ft Project: MEG-124-22.72
Oate Campleted 3/18/99 Casing: Length Oia. _3.25" Project No.:93011
Location: Meigs County, Ohio
Baring Na. CU-0IA  Station & Offset 713405.00, 140.00' RT Surface Elev. 790.58 ft
Elev. [Oepth] STd. Pen.JRec. [Lass ot Physical Characteristi
(fh | 0] 6o (fh| (fh Oescriptian sarple | LRV T T oot
0t | o Nao. | agg cbs. | s | Sitlclay Lot |P1]wc. | Claes
790.2 | 10PSOIL
Stiff to hord. reddish brown CLAY. Iittle rock fragments. trace
] sand. moist.
4-6-7 I e I B B e R R ML 2
6-15-33 2 19 2 2 == 1 T71% | 43 |17 15 | A-T-6
5
S ] sosin Very soff. brown. decomposed CLAY SHALE:
* 3 === - f - - -] -- | 1D |vISuAL
. 1 ol BE B IETE IRt B R TR LT
.6 | ] SO{Sm 3 Nate: Auger refusal an bedrack at 9.0 feet. Beqan caring rack.
Ro0 = 843 4. 0.1 | Wiard:gray. €T1gnFly weathered Ta veaifered, sllgﬁﬂy M Caceous,
fine grained SANDSTONE with very thin to thick bedding.
10 littie iron sfainn:?.
Ouality af bedrack goad as per ROO.
U.C. Strength at 11.2 feet = 1783 psi
7.4 |
Hard. gray. fresh to slightly weathered. microcrystailiine LIMESIONE
1 with indistinct bedding.
176.8 Nate: Slightly micacedus fram 13.2 feet ta 13.3 feet.
\g.c. Strength ot 13.4 oot - 8443 psi /
= 14,
OEPTH = 14D FEET #5i 11 and clay combined
Particie Sizes: Agg =) 2.00mm, Caarse Sond = 2.00-0.42mm, Fine Sand = 0.42-D.074mm, Si11 = 0.074-0.0D5mm, Clay =< 0.005mm.

L9[¢ €

MEG-124-22.72

SOIL PROFILE

EDBA? "‘J’ﬁ"" “Dz?fg, PriMe ENGINEERING

CALCULATED]
LA @& ARCHITECTURE.INC.
CHECKED coLuans poi . ¢

5.5.5.

l ]
{814) 457-2100 {330) 666-5432




From "meg-33-13.96~pid119143~SPT_boring_logs.pdf"

PROJECT: MEG-33-13.96 DRILLING FIRM / OPERATOR: __ODOT/CAREY | DRILLRIG: _ ACKERREBEL XL [ STATION/OFFSET: _ 707+72,79'LT. _|EXPLORATION ID
TYPE: ROADWAY SAMPLING FIRM / LOGGER: __ ODOT/BENNING | HAMMER: _ ACKER AUTOMATIC _ | ALIGNMENT: US 33 B-001-0-23
PID: _ 119143 _ SFN: DRILLING METHOD: 3.25" HSA CALIBRATION DATE: __ 11/7/23 | ELEVATION: __ 763.8 (ft) EOB: ___ 7.51t. PAGE
START: _11/27/23 END: __ 11/28/23 | SAMPLING METHOD: SPT ENERGY RATIO (%): 90* LAT / LONG: 39.046812, -81.960492 10F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/[ \ |REC[SAMPLE[ HP [ __GRADATION (%) | ATTERBERG oboT | BACK
AND NOTES 763.8 RAD| ™ | %) | ID |@sf)|or[cs[rs|si o] wp|p]we]|CAsSE)| FILL
TOPSOIL (18") ] T <
____________________________ | 762.3 | -] > e
STIFF, YELLOWISH BROWN, SANDY SILT, LITTLE STONE -, I5 R 1
FRAGMENTS, LITTLE CLAY, DAMP L 6 3 14 | 44 SS-1 20017 | 1 |42 |24 16|23 |20 | 3 | 13 | A4da(1) <2
760.3 -3 e
MEDIUM STIFF, REDDISH BROWN, BROWN AND GRAY _ 2 <7
SILT AND CLAY, SOME SAND, TRACE STONE ' IR 5 8| 38| SS2 |100 3112333403019 1119 | AGa(®) %Zg%
FRAGMENTS, MOIST - 5 SN
757.8 N 6 NPIMNES
VERY STIFF, BROWN AND REDDISH BROWN, SANDY SILT, N 3 j;;;z;;%g
SOME CLAY, LITTLE STONE FRAGMENTS, DAMP 756.3 N 8 19 41|67 | SS-3 |300(17| 0 |38|21|24]|24\19| 5| 13 | Ada(2) 2>l

- OH DOT.GDT - 12/28/23 14:38 - X:\GINT\PROJECTS\601102.GPJ

STANDARD ODOT SOIL BORING LOG (8.5 X 11)

NOTES: LAT/LONG/ELEV FROM DISTRICT SURVEY GRADE INSTRUMENTS. HOLE DRY UPON COMPLETION.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS MIXED WITH 50 LB. BENTONITE CHIPS




- OH DOT.GDT - 12/28/23 14:38 - X:\GINT\PROJECTS\601102.GPJ

STANDARD ODOT SOIL BORING LOG (8.5 X 11)

From "meg-33-13.96~pid119143~SPT _ boring_logs.pdf"

PROJECT: MEG-33-13.96 DRILLING FIRM / OPERATOR: __ ODOT/CAREY | DRILLRIG: __ ACKER REBEL XL | STATION/OFFSET: _ 707+48,176' LT. |[EXPLORATION ID
TYPE: ROADWAY SAMPLING FIRM / LOGGER: ___ODOT / LEWIS HAMMER: _ ACKER AUTOMATIC _ | ALIGNMENT: US 33 B-001-1-23
PID: 119143 SFN: DRILLING METHOD: 3.25" HSA CALIBRATION DATE: _ 11/7/23 ELEVATION: 7483 (ft) EOB: _ 17.5ft. PAGE
START: _11/20/23 END: _ 11/20/23 | SAMPLING METHOD: SPT ENERGY RATIO (%): 90* LAT / LONG: 39.047069, -81.960369 10F 1
MATERIAL DESCRIPTION ELEV. DEPTHS SPT/| . |REC|SAMPLE| HP GRADATION (%) | ATTERBERG oot | BACK
AND NOTES 748.3 RQD | "™ | (%) ID (tsfy{ erR [ cs | Fs | si |cL | | P | P | we |CLASS(G) | FILL
TOPSOIL (18") B Y <
____________________________ S5 7468 | - < i)
STIFF, REDDISH BROWN, SILT AND CLAY, SOME SAND, -, H4 j&ﬁﬁ z
LITTLE STONE FRAGMENTS, DAMP L 7 . 21 | 44 SS-1 [1.0012 |11 (21[29|27|33|20]| 13| 13 | A6a(5) S
- A
3 SRS
@3.5'; VERY STIFF -4 J7 <
B 1 . 29 | 33| ss2 (400 - | - | -|-|-|-]-1]-1]13]A6aw m
— 5 <L\l$
742.3 N 6 NN
DENSE, REDDISH BROWN, STONE FRAGMENTS WITH B 10 7 e
SAND AND SILT, LITTLE CLAY, DAMP L7 10 | 39 | 56 SS-3 - |35 (1112118 | 15|26 17| 9 | 12 | A-2-4(0) |4~
B 16 G4
739.8 TR 8 >
SHALE, OLIVE GRAY, MODERATELY WEATHERED, WEAK, Lo 18
LAMINATED. B 15 | 56 | 78 S§S-4 - -l -0 -1 -1 -1-1-1-112 | Rock(V)
. 22
10
737.3 iy
CLAYSTONE, REDDISH BROWN, MODERATELY i 31
WEATHERED, VERY WEAK TO WEAK. L 12 263 0 84 |67 | 885 | - | - | - | -|-|-]|-]|~-]~-]10[Rock(V)
— 13
14 12
B 21 |95 | 72| 886 | - | -|-|-|-|-|-1-1-1]13]Rock
5 42
N 16 20
[ o B 37 (85|67 | 857 | - | - | - |- | -|-|-|-]-]12|Rock()
7308 | L og 73

NOTES: LAT/LONG/ELEV FROM DISTRICT SURVEY GRADE INSTRUMENTS. HOLE DRY UPON COMPLETION.

ABANDONMENT METHODS, MATERIALS, QUANTITIES: AUGER CUTTINGS MIXED WITH 50 LB. BENTONITE CHIPS




From "MEG-19718_COMPLETE PLAN SET.pdf"
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From "MEG-19718 COMPLETE PLAN SET.pdf"
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F)? ODOT District 10 | MEG-33-13.96

Soil Parameter Determination

9999 Carver Road, Suite 210, Cincinnati, OH 45242-5583 hdrinc.com
(513) 984-7500



ODOT D10
MEG-33-13.96

Soil Strength Parameter Determination

Computed By = MM
Checked By = AKB

Long-Term Strength Values

Adopted Long Term Strength

Undrained Shear Strength (Su) (psf) Dry Unit Weight (pcf) Moist Unit Wt. (pcf) Adopted Short Term Parameters _ Parameters
Layer PPR N-values Tested Ne Value ODOT GB-7 Correlations Tested
Sowers | Tand P Values | Correlation | Tested | Correlation | Tested ® Cohesion (psf) | phi (deg) [ Cohesion (psf) | phi (deg)

Max 4000 4000 4000 120 130 Max 48 250 28
Min 1000 3075 2793 105 125 S| 3350 |psf Min 21 170 25 c¢'=| 215 |psf
Average 2667 3688 3663 1M 126 o= 0 deg | Average 35 217 27 o'= 27 deg

Std Dev 1528 436 584 8 3 Std Dev 12 40 2

Yoy = 110 pcf Yoy = 110 pcf
Avg + Std 4194 4124 4246 119 129 Yooist=| 125 |pcf | Avg + Std 47 257 28 Yooist=| 125 |pcf

Avg - Std 1139 3251 3079 104 124 Avg - Std 23 177 25

Max 2000 3250 1862 100 120 Max 14 143 24
Min 1000 1050 1064 95 110 Su=| 1650 |psf Min 8 100 22 c'=| 125 |psf
Layer 2 Average 1500 1900 1552 98 17 o= 0 deg | Average 12 126 23 o'= 23 deg

T TIE ey Y He Std Dev 707 1182 428 3 6 Std Dev 3 23 1

COHESIVE (A4A, A-6A, A-7-6) Yoy= 100 fpef Yoy=| 100 |pef
Avg + Std 2207 3082 1979 101 122 Yooist=| 120 [pcf | Avg + Std 15 149 24 Ymoist=| 120 |pcf

Avg - Std 793 718 1124 95 11 Avg - Std 8 103 22

Max N/A N/A N/A 115 130 Max 39 N/A 35
Min N/A N/A N/A 115 130 S, = 0 psf Min 39 N/A 35 c'= 0 psf
Average N/A N/A N/A 115 130 o= 35 deg | Average 39 N/A 35 o'= 35 deg

Std Dev N/A N/A N/A N/A N/A Std Dev N/A N/A N/A
Yoy = 115 pcf Yoy = 115 pcf
Avg + Std N/A N/A N/A N/A N/A Yooist=| 130 [pcf | Avg + Std N/A N/A N/A Yooist=| 130 |pcf

Avg - Std N/A N/A N/A N/A N/A Avg - Std N/A N/A N/A




0ODOT D10
MEG-33-13.96
Values for Soil Strength Correlation
Reference Value
HIPI (Sowers) 0.25
MD PI (Sowers) 0.175
LO PI (Sowers) 0.075
T&P 0.133
Alignment  Surface Elevation Exploration ID
us 33 763.8 B-001-0-23
Us 33 748.3 B-001-1-23
us 33 748.3 B-001-1-23
Us 33 790.6 CU-01A

To

o w

Soil Strength Parameter Determination

Computed By = MM
Checked By = AKB

Correlated Correlated Correlated
_ Short-Term Cohesion (psf) LT Cohesion Midpoint Midpoint Dry Unit Wt. Moist Unit Wt. Assumed Computed
% % % % % % % N-values (psf) phi Sample Sample (pcf) (pcf) Correlated Specific Void
Ngo Rec HP Gr [of FS Sit Clay LL PL Pl wc PPR Sowers T&P per GB-7 (deg) Depth (ft.) Elevation (ft.) per GB-7 per GB-7 C. Gravity (G,) Ratio ()
Max 48 67 4.0 19 1 38 7 27 43 26 17 15 Max 4000 4000 4000 250 28 7.0 786.6 120 130 0.297 2.72 0.616
Min 21 33 1.0 12 0 2 21 24 24 19 5 13 Min 1000 3075 2793 170 25 2.0 7443 105 125 0.126 2.65 0414
Average 35 48 27 16 4 20 42 26 33 22 12 14 Average 2667 3688 3663 217 27 43 758.5 1M1 126 0.210 2.70 0.521
Std Dev 12 17 15 4 6 18 30 2 10 4 6 1 Std Dev 1528 436 584 40 2 241 19.5 8 3 0.086 0.04 0.110
Avg + Std 47 65 42 20 10 38 73 28 43 25 18 15 Avg+Std 4194 4124 4246 257 28 6.3 778.0 119 129 0.296 2.74 0.632
Avg - Std 23 31 1.1 12 -2 2 12 23 24 18 6 13 Avg-Std 1139 3251 3079 177 25 22 739.0 104 124 0.124 2.67 0411
Correlated Correlated Correlated
Short-Term Cohesion (psf) LT Cohesion Midpoint Midpoint Dry Unit Wt. Moist Unit Wt. Assumed Computed
Sample % % % % % % % oDoT N-values (psf) phi Sample Sample (pcf) (pcf) Correlated Specific Void
ID Neo Rec HP Gr (o] FS Silt Clay LL PL PI wc Class.  Soil Type Layer PPR Sowers T&P per GB-7 (deg) Depth (ft.) Elevation (ft.) per GB-7 per GB-7 C. Gravity (G) Ratio (e)
$S-3 41 67 3 17 0 38 21 24 24 19 5 13 A-4A Cohesive 1 3000 3075 4000 250 28 7.0 756.8 120 130 0.126 2.72 0414
SS-1 21 44 1 12 1 21 29 27 33 20 13 13 A-6A Cohesive 1 1000 3675 2793 170 25 2.0 746.3 105 125 0.207 2.72 0.616
§S-2 29 33 4 - - - - - - - 13 A-6A Cohesive 1 4000 4000 3857 197 26 4.0 7443 105 125 272 0.616
2 48 - - 19 2 2 7 43 26 17 15 A-7-6 Cohesive 1 N/A 4000 4000 250 28 4.0 786.6 115 125 0.297 2.65 0.438



0DOT D10
MEG-33-13.96

Values for Soil Strength Correlation
Reference Value
HIPI (Sowers) 0.25
MD PI (Sowers) 0.175
LO PI (Sowers) 0.075
T&P 0.133
Alignment  Surface Elevation Exploration ID
Us 33 763.8 B-001-0-23
Us 33 763.8 B-001-0-23
Us 33 790.6 CU-01A

From

15
35

Layer 2

Max
Min
Average
Std Dev

Avg + Std
Avg - Std

Sample
D
$S-1
SS-2
1

%
Rec
44

39

46

%
Rec
44
33

HP

Gr
17

10

20

Gr
17

%
FS
42
23

Silt
33
24
29

35
22
