* “ CTL Engineering Inc.

2860 Fisheg Road, P.0. Box 44548, Columbus, Ohio 43204

Phone: 614/276-8123 - Fax: 614/276-6377

E-mail; cti@ctieng.com

Consulting Engineers - Testing « Inspection Services - Analytical Laboratories Established 1927

November 14, 1997

Pike County Engineer

502 Pike Street

Waverly, Ohio 45690

Attention: Mr. Denny T. Salisbury, P.E, P.S.
County Engineer

Reference:  Slope Stability Study
CR-50
Pike County, Ohio

CTL Project No. 97050249
Dear Mr. Salisbury:
CTL Engineering, Inc. has completed the slope stability study for the above referenced site. The
subsurface investigation performed for this project and the recommended procedures for repair of the
failed slope are included in the attached report.
Method of repair consists of either Cut and Fill or Drilled Pier Retaining Wall System. The estimated
cost for Cut and Fill may be on the order of $167,000.00, while a Drilled Pier Retaining Wall will on
the order of $395,000.00. :

It should be noted that these estimates are rough estimates and are not intended for use in the bid
documents. The actual estimates should be further investigated.

- We appreciate the opportunity to be of service to you on this project, and look forward to meet with
you to discuss these alternatives. If you have any questions or need further information, please do
not hesitate contact us.

Respectfully Submitted,

CTL ENGINEERING, INC.

- ——

CK §éiy§ipriya;‘f\4. .
Project Engineer

Offices: Ohio, North Carolina, Pennsylvania. Virginia, West Virginia
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PROJECT LOCATION AND DESCRIPTION

The project site is located on County Road 50, approximately 60 feet southwest of Ross/Pike
County Line in Pike County, Ohio. The investigated section of the roadway is constructed
into a hillside which slopes downwards in a northwesterly direction into a ditch located within
the flood plain of the Scioto River. Site observation revealed the slope along the southbound
lane of the existing roadway exhibits instability and related pavement distresses. The slope
failure was measured to be on the order of 435 lineal feet. Also, site observation revealed that
the hillside along the northbound lane, within the area of the slope failure, was stabilized at
one time against slope movement using two rows of H-piles.

PURPOSE

The purpose of this study is 1) to determine the soil and rock conditions at the site, 2) to
determine the likely cause(s) of the roadway failure and, 3) and to provide Pike County
Engineer with general recommendations and design alternatives for repair of the failed
roadway section. Detailed design along with design drawings and cost estimate will be
provided in Task 2 upon approval of the County Engineer.

SUBSURFACE INVESTIGATION

Seven (7) test borings, designated as B-1 through B-7, were drilled at the locations shown
on the enclosed plan sheet. Test borings B-1, B-2 and B-3 were drilled along the southbound
lane of the existing roadway, while B-4, B-5 and B-6 were drilled along the northbound lane.
Test boring B-7 was drilled near the toe of the slope approximately 135 feet west of the
roadway. The test borings were drilled and/or cored to depths ranging from 9.9 feet in B-6
to 19.5 feet in B-2 and B-3.

The test borings were advanced with a skid mounted drilling machine utilizing hollow stem
augers (HSA) on September 18 and 19, 1997. Standard penetration tests were conducted
using a 140 pound automatic hammer falling 30 inches to drive a 2-inch O.D. split barrel
sampler for 18 inches.

Rock coring was performed in borings B-1, B-2, B-3 and B-7 using a double tube core barrel

with a diamond bit. The recovered rock was visually classified and percent core loss and
Rock Quality Designation (RQD) values were determined.
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Soil samples obtained from the drilling operation were preserved in glass jars, visually
classified in the field and laboratory and tested for natural moisture content. Representative
soil samples were subjected to laboratory testing including grain size distribution, Atterberg
limits, direct shear, unit weight and hand penetrometer.

Surface elevations at the test boring locations were referenced to an assumed elevation of
100.00, being a temporary benchmark set on top of H-pile located at Ross/Pike County Line
as shown on the enclosed plan sheet.

SITE GEOLOGY

The general topography of area consists of moderate to steeply sloped hills which have thin
soil covers on the hilltops, and thin to thick coarse gravel valley fills. The bedrock sequence
in descending order generally consists of hilltops capped by Mississippian Sandstones, with
Devonian Shales exposed on the hillsides. The sandstones weather out in massive blocks, and
the Shales quickly weather to form thick scree piles along hillsides. There are no glacial
deposits in the project area.

FINDINGS

Test borings B-1 through B-6 exhibited 6 to 18 inches of asphalt concrete pavement. Borings
B-1 and B-3 encountered 12 inches and 6 inches of granular base course beneath the asphalt
concrete pavement, respectively. Beneath the pavement structure, the test borings
encountered brown or brown and gray clay-silt or sandy silt soils (A-2-4, A-4a or A-6a)
containing varying amounts of sandstone and shale fragments. These soils extend to depths
ranging from 4.5 feet in B-4 to 10.7 feet in B-1. Boring B-2 encountered silty sand layer with
sandstone fragments between a depth of 7.1 and 12.5 feet. Beneath the soil overburden, the
test borings encountered decomposed and/or weathered shale (clayshale) and sandstone rock.

Boring B-7 encountered fine sand to silty sand (creek sediments) to a depth of 6.4 feet
overlying fine to coarse sand and gravel with sandstone fragments. Bedrock consisting of
decomposed and/or weathered shale (clayshale) and sandstone was encountered beneath the
soil overburden at a depth of 8.5 feet.

Standard penetration blowcount values in the soils ranged from 2 to 16 blows per foot (bpf)
with natural moisture content values ranging from 11 to 25 percent. Blowcounts in excess
of 16 bpf are due to striking on bedrock.
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The recovered rock exhibited Rock Quality Designation (RQD) values ranging from 8 to 53
percent. Core loss values ranged from 0 to 37 percent.

A remolded soil sample obtained from boring B-2 at a depth of 7.0 to 8.5 feet indicated that
these soils may attain an angle of internal friction of 26.5 degrees and cohesion of 135 psf
when compacted to a dry unit weight of 118.1 pcf with a moisture content of 11.3 percent.

Groundwater and soil cave-in depths were recorded in the test borings as tabulated below.

Boring Groundwater Depth (feet) | soil Cave-In
u No. | During Drilling| At Completion I Delayed Reading | Depth (feet)
B-1 None 65* | 65@ 24hrs. 9.7
B-2 None 6.3* 8.5 @ 24 hrs. 10.9
B-3 None 5.9% 7.1@ 5.0 hrs. 9.7
B-4 None None None @ 24 hrs. 59
B-5 None None None@ 24 hrs. 8.2
B-6 None None None @ 24 hrs. 6.0 "
[ B-7 None 6.3* 6.3@0.5 hr. 7.0 )

*

After rock coring ( water was injected into hole during rock coring).

VL  CONCLUSIONS

1.

The bedrock surface along the roadway profile slopes downwards in a northeasterly
direction at a rate of 1 to 2.5 percent. Additionally, the bedrock surface within the
failed pavement area slopes downwards in a northwesterly direction at a rate ranging
from 3:1 H:V (horizontal to vertical) in the area of B-1 and B-6 to 15:1 H:V in the
area of borings B-2 and B-5. The bedrock surface also slopes downwards towards
the ravine following the existing topography of the slope, estimated to be at a rate
ranging between 2:1 H:V and 3:1 H:V.

The soils beneath the existing pavement, particularly along the southbound lane
exhibit low shearing strength as defined by the relatively low blowcounts.

Although no free water was encountered during drilling (mid September), it is

expected the soil beneath the pavement particularly at the soil/rock interface is
subjected to seepage water in the form of springs during late winter and early spring.
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4. The roadway instability is mainly due to a "block type" slope failure of the soil mass
beneath the existing pavement. The failure appears to be restricted to northwest
portion of the roadway. It is CTL Engineering’s opinion that the failure plane is
located at the interface of the soft cohesive soils and shale bedrock. This zone is
characterized by relatively higher natural moisture content values and low blowcounts
resulting from the presence of groundwater and/or seepage water which reduces the
adhesion of these soils. Saturation of the toe of the slope had also affected the
stability of the roadway section.

RECOMMENDATIONS

Based upon the above conclusions, it is recommended that the soils beneath the existing
pavement be stabilized. Several alternatives were considered to stabilize these slopes
including soil nailing, cut and fill, soldier piles with lagging and drilled pier retaining wall
anchored into the underlying sound rock. The soil nailing and soldier pile with lagging
alternatives were not further investigated due to the anticipated cost of installation and the
limited number of contractors who would perform the work. However, the other two
alternatives were investigated. Preliminary recommendations for these alternatives are
provided in the following paragraphs.

X ive 1 Cut and Fill

Under this alternative, it is recommended that the existing soil overburden in the failed area
be removed, benches into the shale be made and the excavated soils be recompacted. A
portion of the placed fill should be reinforced with layers of geogrid to maintain embankment
stability; refer to Figure 1 for details of cut and fill. Preliminary site preparation and
earthwork recommendations are provided in the following paragraphs. Detailed construction
requirements, plan/profile sheets and quantities will be provided in Task 2 and upon approval
of this alternative by the County Engineer.

1. The slopes within the proposed construction limits should be cleared and/or grubbed.
Topsoil, wherever encountered within the proposed construction limits, should be
stripped and may be stockpiled separately for reuse as cover material. Existing
pavement should be removed and discarded or stockpiled separately for re-use
provided that it is broken into pieces no larger than 8 inches in size.
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Subsequent to site clearing, the soil overburden should be excavated to the bedrock
surface. It is estimated that on the order of 4000 cubic yards of soils will require
excavation. These soils may be stockpiled for reuse as engineered fill. The soil
stockpiles should be located in areas where the weight of the material will not cause
slope failure. Therefore, it is recommended that the excavated soils be totally or
partially stockpiled off-site. Altematively, the excavation may be performed in stages
and the soils may be stockpiled in areas acceptable to both the County and the Soils
Engineer. Under no circumstance any stockpiling should occur over the existing
pavement, since this may overload the slope and cause catastrophic failure.

Subsequent to soil removal, benches with negative slopes should be cut into the shale,
and lateral drains should be placed as shown on Figure 1. The lateral drains should
be connected to a conduit or pipe culvert.

Fill required to restore the grade may consist of on-site excavated soils provided that
proper moisture content is maintained during placement, and provided that these soils
are inspected and approved by the Soils Engineer.

Fill embankment located at the edge of the roadway should be reinforced with layers
of geogrid to maintain stability of the embankment. For estimating purposes, 12-foot
wide layers of geogrid should be laid along the entire length of the embankment. The
layers should be placed at 1.3 to 3.0 feet intervals. Refer to Figure 1 for details.

Depending upon time of construction and seasonal amount of precipitation,
groundwater may be encountered during excavations particularly at the soil/rock
interface. Dewatering may be accomplished by installing sump pumps or cutoff
ditches. The method of dewatering should be determined by the Contractor during
construction and approved by the Soils Engineer.

Under this alternative, surface water runoff and seepage water from the hillside
located east of the roadway should be managed properly by improving the flow within
the existing ditch along the eastern edge of the roadway.

LHOREEINGE
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8. The preliminary cost estimate for the Cut/Fill Alternative is tabulated below. The
estimated quantities should be further investigated through a series of cross section
of the roadway.

Item Unit Estimated | Estimated | Estimated |
Quantity | Unit Cost Cost
Mobilization/Demobilization Each 1 $10,000.00 sm,ooo.oﬂ
IClearing & Grubbing LS. 1 5,000.00 | 5,000.00
xcavation: Pavement CY. 250 15.00 3,750.00
Soil CY.| 4000 6.00 | 24,000.00
Hard soil/soft shale | C.Y. 700 10.00 7,000.00
IBackdill CY.| 4700 6.00 | 28,200.00
{Geogrid s.Y.| 3000 10.00 | 30,000.00]|
Lateral Drains Installation LF. [ 1000 4.00| 4,000.00
|Longitudinal Drains Installation LF. 250 10.00 2,500.00
Guardrail LF. | 450 12.00 |  5,400.00
avement Replacement:
Item 304 CY.| 150 25.00 [ 3,750.00]
Item 301 CY.| 150 60.00 |  9,000.00
Item 402 CY.| 45 80.00 | 3,600.00
Item 404 cY.| 30 90.00 |  2,700.00
[Ditch Improvement LF. | 450 500 2,250.00
onduit Installation LF. | 200 20.00 |  4,000.00
| Estimated Cost ~ ]$145,150.00
LL Contingency @ 15% $21,775.00
. TOTAL ESTIMATED COST $167,000.00

LHGIREEINGS
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.

The soil mass may be supported by a retaining system consisting of drilled piers installed
along the northwestern edge of the roadway. The drilled piers should be socketed into the
coreable underlying shale/sandstone bedrock. In order to minimize lateral stresses onto the
retaining system, the drilled piers should be placed as close as possible to the southbound
edge of pavement, within the area of the existing shoulder.

The drilled piers may have to be a minimum of 30 inches in diameter, spaced at 4.0 feet center
to center. It is estimated that the piers should be embedded into the bedrock at a minimum
depth equal to the height of the soil overburden. Rock coring is expected for the portion of
the drilled shafts extending into the shale/sandstone rock.

Under this alternative, surface water runoff and seepage water from the hillside located south
of the roadway should be managed properly by improving the flow within the existing ditch
along the eastern edge of the roadway.

The preliminary cost estimate for the Drilled Pier Retaining Wall System is tabulated below.
The estimated quantities should be further investigated.

|| Ttem Unit Estimafed Estfmated Estimated !
: Quantity | Unit Cost Cost

[Mobilization/Demobilization [ Each 1 [$10,000.00 | $10,000.00]
[Drilled Piers:

in soil LF. 1100 80.00 | 88,000.00

in shale/sandstone LF 1100 200.00 | 220,000.00

Traffic Control (One Lane Closed) Day 30 350.00 | 10,500.00

Guardrail LF. 450 12.00 |  5,400.00

|Pavement Resurfacing CY. 45 100.00 4,500.00"

IDitch Improvement LF. | 450 5.00 | 2,250.00}

|Conduit Installation LF. 200 20.00 | 4,000.00]

Estimated Cost $345,000.00]

Contingency @ 15% $50,000.00

TOTAL ESTIMATED COST $395,000.00|

LHREEINGE
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VIIL ADVANTAGES & DISADVANTAGES

I DRILLED PIERS 1

‘CUT AND FILL

I[ Expensive

Project will be completed within
reasonable time

Overlay or partial replacement of
pavement

Limited number of contractors

One lane will be closed during
construction

IX. DISCLAIMER

CTL Engineering should be notified of the alternative used and should review and approve

all construction and bid documents.

Experience shows that subsurface conditions in an area sometimes vary from the ones
indicated in the borings at their specific locations. It is therefore recommended that a Soils
Inspector, under the supervision of a qualified Soils Engineer, be retained on site to supervise

all earthwork.

CTL Engineering, Inc. has prepared this report for your use in accordance with generally
accepted soil and foundation engineering practices. Analysis, conclusions and other work

Less expensive

Project completion may take longer
time

Total removal and replacement of
pavement

Competitive bids

Road should be closed during
construction

product of CTL Engineering, Inc. are instruments of service for this project only.
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CTL Engineering's assignment does not include, nor does this geotechnical report address the
environmental aspects of the particular site.

Respectfully Submitted,

CTL ENGINEER]NG, INC

/;/Alx Karaki, MS-BE,
Project Engmeer

(74 z’x——-—;
oe Grani, M.S., P.E.
Project Engineer

HEMLTNE s
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TEST BORING RECORDS
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SOIL DESCRIPTION

3

NON-COHESIVE STANDARD PENETRATION
SOIL, DESCRIPTION BLOWCOUNTS PER FOOT (BPF)
Very Loose ...c.cc.- cecccoes 0o - 4
LOOSE ..ccecescccccnancas ces 5 - 10
Medium Dense ....cccceceee0. 11 = 30
Dense e e 00 e eces s e esveve o 00 00 31-50
Very Dense .....c.-. ceccenes over S0
COHESIVE SOIL STANDARD PENETRATION
DESCRIPTION BLOWCOUNTS PER FOOT (BPF)
Very Soft ........c... cecece -1
Soft ... iiiiiiieiiirecaanne 2 - 4
Medium Stiff ............... 5 - 8
Stiff ........ secnee cecocoes 9 - 15
Very Stiff ........ccccceenn 16 - 30
Hard ......-.... ceeceacseces Over 30
GRADATION
COMPONENT S1IZE
Boulders ....... teeaceccanns Larger Than 8" .
Cobbles ......cccciciaencnns . 8%~ 3v .
Coarse Gravel ....... .. Passing 3% Retained on 3/4"
Fine Gravel ........... ‘Passing j/4"Retained on #10
Coarse Sand ...... «.... Passing #10 Retained on #40
Fine Sand ...... eee.... Passing #40 Retained on #200
Silt ... .iiiiiieiieann eeees 0.074 mm to 0.005 mm
Clay ccceccaccccnccas vesese Smaller Than 0.005 mm
COMPONENT
MODIFIERS SIZE
Trace€ ...eeeeeccccoa seeceann .. 0 - 10%
Little ............. seceacs .o 11 - 20%
SOME .cecececeeacsna cessecancace 21 - 35%
And e e o 000 00 e PECIE I I R R IR I -. ooooo 36 - 50%
MOISTURE

TERMS DESCRIPTION
DrY cceeecccccocscacacacsans Powdery
DAMP  ceecevesccacacccene .... Below Plastic
Moist ...ceiiiiienannn Above Plastic, Below Liquid
17123 Above Liquid

LR
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CLIBNT:
PROJECT

PROJECT

Pike County Engineer

TEST BORING RECORD

s Slope Stability Study
LOCATION: CR_S0, Pike County, Ohio

NO.:

97050249

BORING ELEVATION: 67.8
STATION : 2+50

OFFSET
DEPTH

H 135.0° Right o L

H 14.5_ Feet
GROUNDWATER: Encountered at Dry, At completion

caved in at _7.0’

BORING NO.: B-7_
SHEET __1 _ OF 1
DATE STARTED :_09-19-97
DATE COMPLETED:_09-19-97

BORING METHOD: HSA/RC HAMMER:_Automatic
RIG TYPE H CME 4Sc DRILLER :__IC
CASING DIA. : 3" TEMPERATURE:_73°
CORE SIZE H NX WEATHER:__ Sunny

6.3* after coring, At 0.5 hour 6.3°,

Atterberg
SPT Limits
per
El D SOIL/MATERIAL DESCRIPTION DS s# 6" N R |W Y Uc |LL |PL |PI
x 1
_x ‘Iss-1 1 2 |100}20
X|Very Loose, Damp, Brown 1
___ _|FINE SAND TO SILTY SAND
_|with silt Seams and Roots
__X| (CREEK SEDIMENTS) 1
p.4 §5-2 1 2 1100}25
S_x 1
61.4 x 6.4 4
__x|Medium Dense, Wet, Brown s§8~-3 6 12110015
X |SILTY FINE TO COARSE SAND 6
__|AND GRAVEL with Sandstone
59.3 _|Fragments 8.5’
58.8| __x|4Gray Highly Weathered, H_9.0‘|SS-4 |50 100 8
_-]Decomposed SHALE 9.5’|2"
10____
____|Interbedded, Tan, Fine
_|crained SANDSTONE and CR-1
____|6ray Weathered CLAYSHALE RQD= 67
— 53%
54.8 - 13.0°
____|eray Weathered SHALE,
53.3 _|Medium Bed Thickness 14.5°]114.5°
1s___ BOTTOM OF BORING
BORING METHOD SAMPLING METHOD ABBREVIATIONS :
HSA - Hollow Stem Auger SS -~ Split Spoon Sample El = Stratum Elevation R = X Recovery LL = Liquid Limit
SFA - Solid Flight Auger ST - Shelby Tube Sample D = Sample Depth W = Moisture Content PL = Plastic Limit
RC - Rock Coring CR - Rock Core Sample Ds = Stratum Depth y = Unit Weight, pcf PI = Plasticity Index
MD - Mud Drilling BS - Bag Sample S# = Sample Number UC= Unconf.Comp.,Ksf $PT= Standard
W0 - Wash Drilling N = Blows per 12¢ * = Hand Penetrometer Penetration Test
HA - Hand Auger

ARG E




TEST BORING RECORD

« CLIENT: Pike County Engineer BORING NO.: B-6_

PROJECT: Slope Stability Study SHEET __1 OF 1

LOCATION: _CR 50, Pike County, Ohio DATE STARTED :_09-18-97

PROJECT NO.: _97050249 DATE COMPLETED:_09-18-97

BORING ELEVATION: _107.S BORING METHOD: HSA HAMMER: _Automatic
STATION : _1+50 RIG TYPE : __CME 45c DRILLER :_ IC
OFFSET : _18.0’ Left of B.L. CASING DIA. @ 3" TEMPERATURE:_64°
DEPTH : _9.9 Feet CORE SIZE : - WEATHER:__Sunny

GROUNDWATER: Encountered at Dry, At completion Dry, At 24 hours Dry, Caved in at _6.0’

Atterberg
SPT Limits
per
El D SOIL/MATERIAL DESCRIPTION Ds s# 6"| N R |W Y uc |LL |PL |PI
| ASPHALT CONCRETE
106.8 - 8"
x|Stiff, Damp to Moist, 7
__x|Brown CLAYEY SILT, Some §s-1 6 10| 72|15]115.8(6.0*
x|Fine Sand_ _ _ _ _ _ _ _ 2.5 4
—x 2
x §8-2 2 S 78113
__x|Loose, Moist, Brown SILTY 3
X|FINE SAND, Traces of Clay 3
5_x ss-3 2 5 94113|113.1
102.0 x 5.5 3
—x 6
X §s-4 7 17| 78|13
—x 10
x|Brown and Gray Highly 14
__x|Decomposed, Weathered ss~-5 |20 48} 94| 9
x|SHALE with Sandstone 28
__x|Fragments 18
x ss-6 |47 88| 9
97.6(10__x 9.9° S0
- BOTTOM OF BORING s"
_ AUGER REFUSAL
BORING METHOD SAMPLING METHOD ABBREVIATIONS:
HSA - Hollow Stem Auger SS - Split Spocn Sample El = Stratum Elevation R = ¥ Recovery LL = Liquid Limit
SFA - Solid Flight Auger ST - Shelby Tube Sample D = Sample Depth W = Moisture Content PL = Plastic Limit
RC - Rock Coring CR - Rock Core Sample Ds = Stratum Depth Y = Unit Weight, pcf PI = Plasticity Index
MD - Mud Drilling BS - Bag Sample S# = Sample Number UC= Unconf.Comp. ,Ksf SPT= Standard
W - Wash Drilling N = Blows per 12¢ * = Hand Penetrometer Penetration Test
HA - Hand Auger

HGWELRINGE
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TEST

BORING RECORD

CLIENT: County Engineer
PROJECT: Slope Stability Study
LOCATION: CR 50, Pike County, Ohio
PROJECT NO.: _97050249
BORING ELEVATION: 111.8
STATION : 2+45
OFFSET H 18.8’ Left of B.L.
DEPTH H 11.5 Feet

GROUNDWATER: Encountered at Dry, At completion Dry, At

BORING METHOD:
RIG TYPE :
CASING DIA. :

CORE SIZE :

BORING NO.: B-5

SHEET 1 OF 1

DATE STARTED : 09-18.-97

DATE COMPLETED:_09-18-97

HSA HAMMER:_ Automatic

CME 45c DRILLER :__ IC

K}t TEMPERATURE:_63°
- WEATHER:__Sunny

24 hours Dry, Caved in at _8.2°

Atterberg
SPT Limits
per
El o SOIL/MATERIAL DESCRIPTION DS s# 6" N R |W Y uc |LL |PL |PI
_|aspPHALT CONCRETE
111.0| ___ 9"
x 3
_x Ss-1 7 13| 56{18|125.9|4.0*
x 6
__x|Stiff, Damp, Brown and 6
X|Gray CLAYEY SILT with §s~2 ] 10| 61|17]123.8|5.0*
__x|Sandstone Fragments S
X S
S_x §s-3 S 10| 72}121|124.6|6.0*
106.3 x 5.5° S
_x|stiff, Moist, Brown and §S-4A| S 24 4.0*
105.3 X Gray SANDY SILT, Traces 6.5 7 12| 83
_x|Yof Clay with SS-4B| S 15
—| |sandstone Fragments 3
X 8§8-5 6 12| 78|15
103.3 X[ Medium Dense, Damp, _8.5° 6
x| |Brown SILTY FINE TO S
X| |COARSE SAND with §s-6 |19 35| 72|13
10__x| |Sandstone Fragments 16
X 25
_x|Brown and Gray Highly ss-7 |39 89| 89| 8
100.3 X hDecomposed, Weathered {11.5° 50
___||SsBALE with Sandstone 6"
| |Layers
- BOTTOM OF BORING
. AUGER REFUSAL
BORING METHOD SAMPLING METHOD ABBREVIATIONS:
HSA - Hollow Stem Auger SS - Split Spoon Sample El Stratum Elevation R % Recovery LL = Liquid Limit

SFA - Solid Flight
RC - Rock Coring
MD - Mud Drilling
WD - Wash Drilling
HA - Hand Auger

Auger ST - Shelby Tube Sample D
CR - Rock Core Sample Ds
BS - Bag Sample S#

= Sample Depth W=
= Stratum Depth Y=
= Sample Number uc=
Blows per 12¢ * =

LWL

Moisture Content
Unit Weight, pcf
Unconf.Comp. ,Ksf
Hand Penetrometer

PL = Plastic Limit

P1 = Plasticity Index

SP¥= Standard
Penetration Test

unn
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TEST BORING RECORD

« CLIENT: _Pike County Engineer BORING NO.: B-4

PROJECT: Slope Stability Study SHEET 1 OF 1

LOCATION: CR_S0, Pike County, Ohio DATE STARTED : 09—1§727

PROJECT NO.: _97050249 DATE COMPLETED:_09-18-97

BORING ELEVATION: 108.8 BORING METHOD: HSA HAMMER:_ Automatic
STATION : 4+00 RIG TYPE H CME 45c DRILLER :___IC
OFFSET H 16.8' Left of B.L. - CASING DIA. : 3y TEMPERATURE:_65°
DEPTH : 18.5 Feet CORE SIZE : - WEATHER:__Sunny

GROUNDWATER: Encountered at Dry, At completion Dry, At 24 hours Dry, Caved in at _S5.9°

Atterberg
SPT Limits
per
El D SOIL/MATERIAL DESCRIPTION DS s# 6"| N R |W Y UCc |LL |PL |PI
_|ASPHALT CONCRETE
108.0 - 10*
x 3
_X|Medium Stiff to Very ss-1 4 8 61/19|128.3{8.0*
x|Stiff, Damp, Brown CLAYEY 4
__x|SILT with Shale and 7
x|Sandstone Fragments 8S-2 6 16| 78|13 7.0%
—X 10
104.3 x 4.5'18s=-3a| 7 12
S_x 10 29| 83
x §s-3B|19 14
—Xx 15
X §s-4 |22 52| 7211
__x|Brown and Gray Highly, 30
x |Decomposed, Weathered 12
__X!SHALE with Sandstone S§s-5 |29 69| 72|10
x|Layers 40
—X 14
x §s-6 |30 9
98.8|10__x 10.0° 50
- BOTTOM OF BORING 4"
—_— AUGER REFUSAL
BORING METHOD SANPLIN HOD ABBREVIATIONS:
HSA - Hollow Stem Auger SS - Split Spoon Sample El = Stratum Elevation R = ¥ Recovery LL = Liquid Limit
SFA - Solid Flight Auger ST - Shelby Tube Sample D = Semple Depth W = Moisture Content PL = Plastic Limit
RC - Rock Coring CR - Rock Core Sample Ds = Stratum Depth y = Unit Weight, pcf Pl = Plasticity Index
MD - Mud Drilling BS - Bag Sample S# = Sample Number UC= Unconf .Comp. ,Ksf SPT= Standard
WD - Wash Drilling N = Blows per 12" * = Hand Penetrometer Penetration Test

HA - Hand Auger

LHIHEEANGS
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TEST BORING RECORD

CLIENT: Pike Countv Engineer BORING NO.: B-3

PROJECT: Slo Stab ty Study SHEET 1 OF 1

LOCATION: CR 50, Pike County, Ohio DATE STARTED :_09~18-97

PROJECT NO.: _97050249%9 DATE COMPLETED:_09-18-97

BORING ELEVATION: 110.4 BORING METHOD: HSA/RC HAMMER:_ Automatic
STATION : 3+53 RIG TYPE H CME 45c DRILLER :__IC
OFFSET H 2.0’ Left of B.L. CASING DIA. : 34" TEMPERATURE:_65°
DEPTH H s eet CORE SIZE 2 NX WEATHER:__ Sunny

GROUNDWATER: Encountered at Dry, At completion 5.9’ after coring, At 5.0 hours 7.1°,
Caved in at _9.7°

Atterberg
SPT Limits
per
El D SOIL/MATERIAL DESCRIPTION DS s# 6"! N R |W Y Uc |LL |PL |PI
_ | ASPHALT CONCRETE (8")
—__|over BASE COURSE (6")
109.2 x 14" 7
—X ss-1 6 12| 44|12 9+*
x 6
—X 3
x §s-2 3 S 50}15 8.0%*
__x|Medium Stiff to Stiff, 2
x|Damp, Brown SANDY SILT, 3
S_ x|Little Fine to Coarse ss-3 4 7 72}15 O+* 25| 22} 3
x|Gravel with Sandstone 3
__x|Fragments, Cobbles and 2
x|Fine Sand Seams ss-4 3 7 78113
__xj|A-4a to A-2-4 4
x 3
_x §s-5 4 8 16|10 NP| NP| NP
101.9 x 8.5° 4
X SS-6A[12 11
x{Rusty Brown Weathered 25 37| 72
100.4|10__ x| SANDSTONE 10.0'|Ss-6B|12 12
- 10.0~
___|Highly Weathered
_|Interbedded Tan SANDSTONE CR-1
__ |and Gray to Tan SHALE RQD= 36
0%
97.4 — 13.0°]13.0°
____|Light Gray to Tan, CR-2
95.8 _|Weathered SHALE 14.6° |RQD= 97
15___|Tan Fine Grained S0%
94.9 _ | SANDSTONE 15.5°]15.5°
____|uight Gray, Weathered CR-3
_|SHALE with Thin Interbeds © |RQD= 65
____|of Fine Grained Sandstone 8%
90.9 - 19.5°119.5°
20 BOTTOM OF BORING
BORING METHOD SAMPLING NETHOD ABBREVIATIONS:
HSA - Hollow Stem Auger SS - Split Spoon Sample EL = Stratum Elevation R = % Recovery LL = Liquid Limit
SFA - Solid Flight Auger ST - Shelby Tube Sample D = Sample Depth W = Moisture Content PL = Plastic Limit
RC - Rock Coring CR - Rock Core Sample Ds = Stratum Depth ¥y = Unit Weight, pcf P1 = Plasticity Index
MD - Mud Drilling BS - Bag Sample S# = Sample Number UC= Unconf.Comp.,Ksf SPT= Standard
WD - Wash Drilling N = Bl " * = Hand Penetrometer Penetration Test

HA - Hand Auger

WL S



TEST BORING RECORD

<« CLIBENT: Pike County Engineer BORING NO. =« B-2

PROJECT: Slope Stability Study SHEET 1 OF 1

LOCATION: CR S0, Pike County, Ohio DATE STARTED :_09-18-97

PROJECT NO.: _97050249 DATE COMPLETED:_09-18-97

BORING ELEVATION: 111.9 BORING METHOD: HSA/RC HAMMER:_Automatic
STATION : 2+50 RIG TYPE H CME 45c DRILLER :__IC
OFFSET : 2.2° Left of B.L. CASING DIA. : 3" TEMPERATURE:_65°
DEPTH : 19.5 Feet CORE SIZE : NX WEATHER: __Sunny

GROUNDWATER: Encountered at Dry, At completion 6.3’ after coring, At 24 hours 8.6°,
Caved in at 10.9°

Atterberg
SPT Limits
per
El D SOIL/MATERIAL DESCRIPTION DS s# 6"| N R |W Y Uc |LL |PL |PI
111.4 _|ASPHALT CONCRETE 6"
x 4
4 §s-1 3 6 78|17 8.0+
X 3
__x|Soft to stiff, Damp, 2
Xx|{Brown and Gray SANDY §s-2 2 3 72117 7.0*]| 30| 20| 10
_X|SILT TO CLAYEY SILT, 1
x|Little Fine to Coarse 7
§__x|Gravel with Sandstone ss-3 4 10| 44|18
x|Fragments and Cobbles 6
. x|a-4a 4
b4 ss-4 3 S 11§11
104.8 4 7.1° 2
x 4
—X §s-5 2 S 67]|14{120.0
x 3
—x 3
x|Loose to Medium Dense, §S-6 4 8 6113
10__ x|Damp, Brown SILTY SAND, 4
x|some Clay with Sandstone 9 .
__x|Fragments and Silt Seams ss-7 6 14|100|18}{120.8 32| 17| 15
x|A-6a 8
_X ss-8a| 7 15
99.4 X 12.5° 8 221100
X §S-8B|14 13
X|Gray Weathered, 14
__x|Decomposed SHALE with §s-9 |40 100]12
97.4 x|Sandstone Layers 14.5°114.5'|50
15__ 4
_|Light Gray, Thinly CR-1
____|Bedded Soft, Weathered RQD= 63
__| SHALE 27%
93.0 - 18.9°
___j{Tan, Fine Grained, Well
92.4 _|Sorted SANDSTONE 19.5°119.5°
20 BOTTOM OF BORING
BORING METHOD SAMPL ING METHOD ABBREVIATIONS:
HSA - Hollow Stem Auger SS - Split Spoon Sample El = Stratum Elevation R = % Recovery LL = Liquid Limit
SFA - Solid Flight Auger ST - Shelby Tube Sample D = Sample Depth W = Moisture Content PL = Plastic Limit
RC - Rock Coring CR - Rock Core Sample Ds = Stratum Depth ¥ = Unit Weight, pcf Pl = Plasticity Index
MD - Mud Drilling BS - Bag Sample S# = Sample Number UC= Unconf.Comp. ,Ksf SPT= Standard
WD - Wash Orilling N = Blows per 12¢ * = Hand Penetrometer Penetration Test

HA - Hand Auger

HOMENGE
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APPENDIX B

TEST RESULTS
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Particle-Size Analysis

ASTM D-422
Client: Pike County Engineer Boring # B-1 Date: 10/14/97
Project  Slope Stability Study, CR 50 Sample # SS-2 Tech: M.E.
Pike County, Ohio Depth: 2.5-4.0'
Project # 97050249 Assumed Gs: 2.70
Total Hydrometer
Sample Sample
Weight=_ 19641 grams  Weight = 30.50 grams
Sieve Weight % %
Sizes _ Retained Retained Passing |
1" 0.0 0.0 100.0
3/4" 113 5.8 94,2
3/8" 40.3 20.5 79.5
#4 52.5 26.7 73.3
#10 61.9 31.5 68.5
#40 777 39.6 60.4
#200 7.4 54.2 45.8
Elapsed Temp. Corrected Effective Particle
Time Hydro Correct.  Hydro % Total Length  Diameter
(min) Reading Value Reading inSusp. K (cm) (mm)
2 25.0 55 19.5 38.23 0.01328 13.11  0.0340
15 17.0 5.5 11.5 22,55 0.01328 1442 0.0130
60 14.0 5.5 8.5 16.66 0.01328 1491  0.0066
250 11.0 5.5 5.5 10.78 0.01328 154  0.0033
1440 10.0 5.5 4.5 8.82 0.01328 1556  0.0014
Summary of Grain Size Distribution Atterberg Limits
6 % COARSE GRAVEL Liquid Limit 35
26 % FINE GRAVEL Plastic Limit 18
8 % COARSE SAND Plasticity Index 7
15 % FINE SAND
31 % SILT
14 % CLAY (<0.005mm)

Soil Description:

AASHTO Soil Classification(ODOT):

A-4a

SANDY SILT, some Gravel, little Clay

()
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Particle-Size Analysis

ASTM D-422
Client: Pike County Engineer Boring # B-1 Date: 10/14/97
Project  Slope Stability Study, CR 50 Sample # SS-6 Tech: M.E.
Pike County, Ohio Depth: 8.5'-10.0'
Project # 97050249 Assumed Gs: 2.70
Total Hydrometer
Sample Sample
Weight = 18843 grams  Weight = 29.77 grams
Sieve Weight % %
Sizes  Retained Retained Passing |
1" 0.0 0.0 100.0
3/4" 119 6.3 93.7
3/8" 58.4 31.0 69.0
#4 71.9 38.2 61.8
#10 81.7 43.4 56.6
#40 101.7 54.0 46.0
#200 9.5 68.7 31.3
Elapsed Temp. Corrected Effective Particle
Time Hydro Correct.  Hydro % Total Length  Diameter
(min) Reading Value Reading inSusp. K (cm) (mm)
2 23.0 5.5 175 26.77 0.01328 1344 0.0344
15 19.5 5.5 14.0 2142 0.01328 1401 0.0128
60 18.0 55 125 19.12 0.01328 1426  0.0065
250 16.5 5.5 11.0 16.83 0.01328 145  0.0032
1440 14.5 5.5 9.0 13.77 0.01328 14.83 0.0013
Summary of Grain Size Distribution Atterberg Limits

6 % COARSE GRAVEL

37
1"
15
13
18

% FINE GRAVEL
% COARSE SAND
% FINE SAND

% SILT

% CLAY (<0.005mm)

Plastic Limit

Liquid Limit N.P.
N.P.
Plasticity Index N.P.

Soil Description:

AASHTO Soil Classification(ODOT):

SANDY GRAVEL, little Silt, little Clay

A-2-4

LNGHEERINGE




Particle-Size Analysis

ASTM D-422
Client:  Pike County Engineer Boring # B-2 Date: 10/14/97
Project  Slope Stability Study, CR 50 Sample # SS-2 Tech: M.E.
Pike County, Ohio Depth: 2.5'-4.0°
Project # 97050249 Assumed Gs: 2.70
Total Hydrometer
Sample Sample
Weight = 20662 grams  Weight = 41.83 grams
Sieve Weight % %
Sizes Retained Retained Passing |
1" 0.0 0.0 100.0
3/4" 0.0 0.0 100.0
3/8" 31.9 15.4 84.6
#4 42.3 20.5 79.5
#10 514 249 751
#40 65.1 31.5 68.5
#200 5.1 39.8 60.2
Elapsed Temp.  Corrected Effective Particle
Time Hydro Correct.  Hydro % Total Length  Diameter
(min) Reading Value Reading inSusp. K (cm) (mm)
2 36.0 55 30.5 4945 0.01328 11.32 0.0316
15 28.0 5.5 225 36.48 0.01328 1262 0.0122
60 215 5.5 16.0 2594 0.01328 1369  0.0063
250 18.5 5.5 13.0 21.08 0.01328 1418  0.0032
1440 14.0 5.5 8.5 13.78 0.01328 1491  0.0014
Summary of Grain Size Distribution Atterberg Limits
0 % COARSE GRAVEL Liquid Limit 30
25 % FINE GRAVEL Plastic Limit 20
7 % COARSE SAND Plasticity Index 10
8 % FINE SAND
36 % SILT
24 % CLAY (<0.005mm)

Soil Description:

AASHTO Soil Classification(ODOT):

CLAYEY SILT, some Gravel, little Sand

A-da (6)

LN S




Particle-Size Analysis

ASTM D-422
Client:  Pike County Engineer Boring # B-2 Date: 10/14/97
Project  Slope Stability Study, CR 50 Sample # SS-7 Tech: M.E.
Pike County, Ohio Depth: 10.0'-11.5
Project # 97050249 Assumed Gs: 2.68
Total Hydrometer
Sample Sample
Weight=  167.52 grams _ Weight = 31.22 grams
Sieve Weight % %
Sizes Retained Retained Passing
1" 0.0 0.0 100.0
3/4° 0.0 0.0 100.0
3/8" 10.5 6.3 93.7
#4 1.3 6.7 93.3
#10 12.9 7.7 92.3
#40 38.7 231 76.9
#200 15.2 60.4 39.6
Elapsed Temp. Corrected Effective Particle
Time Hydro Correct.  Hydro % Total Length  Diameter
(min) Reading Value Reading inSusp. K (cm) (mm)
2 20.0 55 14.5 35.50 0.01336 13.83 0.0353
15 16.5 5.5 11.0 26.93 0.01336 145 0.0131
60 156.5 5.5 10.0 2448 0.01336 1467  0.0066
250 14.0 55 8.5 2081 0.01336 14.91 0.0033
1440 13.0 5.5 7.5 18.36 0.01336 15.07  0.0014
Summary of Grain Size Distribution Atterberg Limits
0 % COARSE GRAVEL Liquid Limit 32
8 % FINE GRAVEL Plastic Limit 17
16 % COARSE SAND Plasticity Index 15
37 % FINE SAND
17 % SILT
23 % CLAY (<0.005mm)

Soil Description:

AASHTO Soil Classification{(ODOT):

A-6a

2)

SAND, some Caly, little Silt, traces of Gravel

LHGNELING S




Particle-Size Analysis

ASTM D-422
Client: Pike County Engineer Boring # B-3 Date: 10/14/97
Project  Slope Stability Study, CR50  Sample # SS-3 Tech: M.E.
Pike County, Ohio Depth: 4.0'-5.5
Project # 97050249 Assumed Gs: 2.68
Total Hydrometer
Sample Sample
Weight =  202.94 grams Weight = 30.49 grams
Sieve Weight % %
Sizes Retained Retained Passing |
1" 428 21.1 78.9
3/4" 428 21.1 78.9
3/8" 69.1 34.1 65.9
#4 854 421 §7.9
#10 91.7 452 54.8
#40 103.1 50.8 49.2
#200 5.7 59.9 40.1
Elapsed Temp. Corrected Effective Particle
Time Hydro Correct.  Hydro % Total Length  Diameter
(min) Reading Value Reading inSusp. K (cm) (mm)
2 28.0 5.5 225 36.09 0.01336 1262 0.0336
15 19.0 5.5 135 2165 0.01336 14.09 0.0129
60 14.0 5.5 8.5 13.63 0.01336 14.91 0.0067
250 10.5 5.5 5.0 8.02 0.01336 15.48 0.0033
1440 8.5 5.5 3.0 4.81 0.01336 15.81 0.0014

Summary of Grain Size Distribution

21 % COARSE GRAVEL
24 % FINE GRAVEL
6 % COARSE SAND
9 % FINE SAND
29 % SILT
11 % CLAY (<0.005mm)

Atterberg Limits

Liquid Limit 25
Plastic Limit 22
Plasticity Index 3

Soil Description:  SILTY GRAVEL, little Sand, little Clay

AASHTO Soil Classification(ODOT):

A-4a (1)

HOMEERNGE




Particle-Size Analysis

ASTM D-422
Client: Pike County Engineer Boring # B-3 Date: 10/14/97
Project  Slope Stability Study, CR 50 Sample # SS-5 Tech: M.E.
Pike County, Ohio Depth: 7.0'-8.5
Project # 97050249 Assumed Gs: 2.66
Total Hydrometer
Sample Sample
Weight=_ 190.03 grams _ Weight = 30.59 grams
Sieve Weight % %
Sizes _ Retained Retained Passing |
1° 33.1 17.4 82.6
3/4" 33.1 17.4 826
3/8° 349 18.3 81.7
#4 40.7 214 78.6
#10 45.7 24.0 76.0
#40 66.4 35.0 65.0
#200 17.4 72.0 28.0
Elapsed Temp. Corrected Effective Particle
Time Hydro Correct.  Hydro % Total Length  Diameter
(min) Reading Value Reading inSusp. K (cm) (mm)
2 17.0 5.5 115 2439 0.01344 1442  0.0361
15 15.0 5.5 9.5 20.15 0.01344 1475 0.0133
60 13.0 5.5 75 1580 0.01344 15.07  0.0067
250 11.5 5.5 6.0 1272 0.01344 1532  0.0033
1440 10.0 5.5 4.5 9.54 0,01344 15.56 0.0014
Summary of Grain Size Distribution Atterberg Limits
17 % COARSE GRAVEL Liquid Limit N.P.
7 % FINE GRAVEL Plastic Limit N.P.
11 % COARSE SAND Plasticity Index N.P.
37 % FINE SAND
14 % SILT
14 % CLAY (<0.005mm)

Soil Description:

AASHTO Soil Classification(ODOT):

A-2-4

SAND AND GRAVEL, little Silt, little Clay

HIHELINGE




DIRECT SHEAR TEST
Pike County Engineer

B-2, S-5, Depth: 7.0'-8.5’

12

— 8_ e o e e e e e o e

2]

o

n

@

o

7

\ Residual

Friction Angle = 26.5 deg. |
Cohesion = 0.95 psi = 136.8 psf
Total Unit Weight = 131.5 pcf

¢ = 0.45ps%

L‘O 1 | ] ] 1 1 I
0 2 4 6 8 10 12 14 16

Normal Stress (psi)



APPENDIX C

SITE PLAN/PROFILE SHEETS
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THIS PROJECT ENTAILS THE REMOVAL OF SOIL
IN FAILING AREAS, BENCHES CUT INTO HARD
SHALE, DRAINS INSTALLED, AND EXCAVATED SOIL
RECOMPACTED., PROJECT LENGTH IS APPROXIMATELY
435 FEET.
THE CURRENT 1997 STANDARD SPECIFICATIONS 0OF THE
STATE OF 0OHIO, DEPARTMENT OF TRANSPORTATION,
DRI Caent N0 ST e
SUPPLEMENTAL '
STANDARD CDNSTQUCTIDN DRAWINGS SPECIFICATIDNS I HEREBY APPROVE THESE PLANS AND DECLARE THAT
MT-101.60 4-25-94 THE MAKING OF THIS IMPROVEMENT WILL REQUIRE THE

CLOSING OF TRAFFIC OF THE HIGHWAY,

UNDERGROUND UTILITIES

2 WORKING DAYS 2 {;‘ > Loodny
27 Yo X 5-11-98
BEFORE YOU DIG N pIKmﬂ ENGINOEER d DDA]TE
CALL 800-362-2/64 S

TOLL FREE 5-29-98
ECTOR OB/ TRANSPORTATION DATE
NON MEMBERS
MUST BE CALLED DIRECTLY
é:.-/0:-98

TR#DRTATIDN DATE
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ITEM 301 3 BITUMINOUS AGGREGATE BASE
ITEM 304 6’ AGGREGATE BASE
ITEM 408 BITUMINOUS PRIME COAT C(APPLIED AT THE
ESEZ(:~F|()[\J ES_F/X. C)‘+'53() C:.FQ. ES() INDICATES AREA RATE OF 0.40 GALLON PER SQUARE YARD)
TO BE EXCAVATED ITEM 606 GUARDRAIL, TYPE S

T R ITEM 605 6" DIAMETER UNCLASSIFIED PIPE UNDER DRAIN,

AS PER PLAN

BPVWE Q@ @O CEEO

ITEM 203 EMBANKMENT USING GRANULAR MATERIAL, AS
PER PLAN (NO. 2 STONE)
sl B e ITEM 203 EMBANKMENT, AS PER PLAN
NERR S ATE B Bt JME MELES W The SIE DET T8 e SPECIAL  GEOGRID TYPE P2, SEE GENERAL NOTES PAGES 3 AND 4 OF 8
GALVANIZED 5/8” DIAMETER REINFORCING STEEL WELDED TO ITEM 655 SEEDING AND MULCHING
INLET OPENING OF 24 CMP. THE REINFORCING STEEL SHOULD
BE SPACED AT 2’ ON-CENTER. THE COST OF THE GRATE SHOULD ITEM 603 24-INCH CONDUIT, TYPE A, 707.01 OR 707.02, AS PER PLAN

BE INCLUDED IN THE COST OF THE PIPE
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EXCAVATION AND EMBANKMENT

L

THE SLOPE WITHIN THE PROPOSED CONSTRUCTION LIMITS SHOULD BE
CLEARED AND/OR GRUBBED., TOPSOIL SHOULD BE STRIPPED AND
STOCKPILED SEPARATELY FOR REUSE AS COVER MATERIAL

EXISTING PAVEMENT SHOULD BE REMOVED AND DISCARDED.

AS SHOWN ON THE PLANS, THE SOIL OVERBURDEN SHOULD BE EXCAVATED
10 THE BEDRUCK SURFACE. THESE SOILS MAY BE REUSED AS ENGINEERED
FILL., THE SOIL STOCKPILES SHOULD BE LOCATED IN AREAS WHERE THE
WEIGHT OF THE MATERIAL WILL NOT CAUSE SLOPE FAILURE d(i.e. TOTALLY
OR PARTIALLY STOCKPILED OFFSITE>., ALTERNATELY, THE EXCAVATION
MAY BE PERFORMED IN STAGES AND THE SOILS MAY BE STOCKPILED IN
AREAS ACCEPTABLE TO THE ENGINEER

DURING EARTHWORK OPERATIONS, CARE SHOULD BE TAKEN TO PROVIDE
ADEQUATE DRAINAGE ON THE SURFACE OF THE CLAYSHALE AND SHALE TO
AvVOID SOFTENING OF THESE MATERIALS., A DRAINAGE PLAN SHALL BE
SUBMITTED BY THE CONTRACTOR TO THE ENGINEER, BEFORE STARTING
EXCAVATION, FOR APPROVAL. ANY COSTS ASSOCIATED WITH DRAINAGE
DESCRIBED ABOVE SHOULD BE INCLUDED IN THE UNIT PRICES FOR ITEMS
203 AND 303

FILL REQUIRED TO RESTORE GRADE WILL CONSIST OF ONSITE EXCAVATED
MATERIALS AND BORROW MATERIALS CONFORMING TO ODOT STANDARD
SPECIFICATION, SECTION 203.03. TOPSOIL OR ORGANICALLY CONTAMINATED
SOILS ARE UNSUITABLE FOR USE AS BACKFILL., ALL FILL MATERIALS SHALL
BE APPROVED BY THE ENGINEER OR HIS REPRESENTATIVES

BACKFILL REQUIRED TO RESTORE GRADES AND EMBANKMENTS SHOULD BE
PLACED AND COMPACTED IN ACCORDANCE WITH ODOT STANDARD
SPECIFICATIONS, SECTION 203.12 AND RELATED SECTIONS.

EXCAVATION EXTENDING TO A DEPTH IN EXCESS OF 4 FEET SHOULD BE
SLOPED OR SHORED IN ACCORDANCE WITH OSHA REGULATIONS

GROUNDWATER SHOULD BE ANTICIPATED DURING CONSTRUCTION
FARTICULARLY AT THE SOILAROCK INTERFACE, THE METHUOD OF
DEWATERING SHOULD BE DETERMINED BY THE CONTRACTOR AND
APPROVED BY THE ENGINEER

THE MAJORITY 0OF ROCK EXCAVATION IS TO BE IN THE SOFTER SHALE
LAYERS WHICH CAN BE REMOVED WITH NORMAL EARTH MOVING
EQUIPMENT, I.E. BULLDOZERS AND EXCAVATORS., THE HARD ROCK
EXCAVATION MAY REQUIRE THE USE OF JACK HAMMER TYPE EQUIPMENT,
[.E. HOE-RAM., THE SOFT SHALE IS CHARACTERIZED IN THE BORINGS
BY THE SHALE WHICH WAS AUGERED. THE HARD SHALE IS EXEMPLIFIED
BY THE CORE BORE SAMPLES,

CULVERT AND DRAIN PIPES

10,

CULVERT AND DRAIN PIPE SHALL BE INSTALLED IN ACCORDANCE WITH

OpoOT ITEM 603. THE 24 INCH DIAMETER CULVERT SHALL BE CORRUGATED
METAL PIPE. A GRATE SHALL BE INSTALLED AT THE PIPE INLET TO PREVENT
NU. 2 STENE FRUM ENTERING PIPE. THE CUST UF THE GRATE SHOULD BE
INCLUDED IN THE COST OF THE PIPE. ALL EXCAVATION AND BACKFILL FOR
CULVERT AND DRAIN PIPES SHALL BE INCLUDED IN UNIT COST OF EACH,

GENERAL NOTES

GEOGRID REINFORCEMENT 0OF SOIL EMBANKMENT

1.0 DESCRIPTION

THIS WORK SHALL INCLUDE THE FURNISHING AND INSTALLING OF GEOGRID
REINFORCEMENT TO THE LINES, GRADES, AND ORIENTATION SHOWN IN THE
PLANS, OR AS DIRECTED BY THE ENGINEER. THE GEOGRIDS SHALL BE OF THE
TYPE SHOWN ON THE PLANS AND AS DETAILED HEREIN, SOIL EMBANKMENT AS
DESCRIBED AND REQUIRED HEREIN SHALL BE PAID FOR UNDER ITEM 203

2.0 MATERIALS
2.1 PHYSICAL PROPERTIES

THE GEOGRID SHALL BE A REGULAR NETWORK OF INTEGRALLY CONNECTED
POLYMER ELEMENTS WITH APERTURE GEOMETRY SUFFICIENT TO PERMIT
SIGNIFICANT MECHANICAL INTERLOCK WITH THE SURROUNDING SOIL OR ROCK,
THE GEOGRID SHALL BE DIMENSIONALLY STABLE AND ABLE TO RETAIN ITS
GEOMETRY UNDER CONSTRUCTION STRESSES., THE MATERIAL SHALL HAVE
HIGH RESISTANCE TO ULTRAVIOLET DEGRADATION AND TO ALL FORMS OF
CHEMICAL AND BIOLOGICAL DEGRADATION ENCOUNTERED IN THE SOIL BEING
REINFORCED.

GEOGRIDS SHALL MEET THE FOLLOWING MINIMUM TENSILE PROPERTIES., TEST
METHODS WITH THE GRI PREFIX REFER TO STANDARD PRACTICE OF THE
GEOSYNTHETIC RESEARCH INSTITUTE., NO PRELOADING IS PERMITTED IN
DETERMINATION OF TENSILE STRENGTH

GEOGRID
TYPE
FROPERTY METHOD P2
TENSILE STRENGTH, ASTM D4595 3160
5% STRAIN (lb/ft)
TENSILE STRENGTH, LONG- AS DEFINED BELOW 2000
TERM DESIGN C(lb/ft) (Tp?
20l LONG-TERM DESIGN TENSILE STRENGTH

THE LONG-TERM DESIGN STRENGTH (T,> SHALL BE DEFINED BY THE
FOLLOWING:

TULT
TA =
FSCR X FSID X FSDU X FSJNT
" O ULTIMATE TENSILE STRENGTH, Ty

THE ULTIMATE TENSILE STRENGTH SHALL BE THE MINIMUM AVERAGE ROLL
VALUE AS TESTED PER ASTM D4595

0 PARTIAL FACTOR OF SAFETY FOR CREEP DEFORMATION, FSCR

THIS VALUE IS THE RATIO OF Tyy TO THE CREEP LIMITED STRENGTH
DETERMINED IN ACCORDANCE WITH ASTM DS262. THE TEST RESULTS SHALL BE
EXTRAPOLATED FOR A 75-YEAR DESIGN LIFE PER GRI:GG3A OR GGI:GG2B. CREEP
PERFORMANCE TESTING AT A DESIGNATED TEMPERATURE IS LIMITED TO ONE
ORDER OF MAGNITUDE IN EXTRAPOLATION., ELEVATED TEMPERATURE TESTING

FOR A MINIMUM 10,000 HOURS AND EXTRAPOLATION TO A MINIMUM 100,000

HOURS IS REQUIRED., CREEP TESTING SHALL BE PERFORMED ON
REPRESENTATIVE SAMPLES OF THE PRODUCT AND NOT ON A SINGLE

COMPONENT 0OF THE GEOGRID. DEFAULT VALUES FOR FSe SHALL NOT BE
ACCEPTED. THE MINIMUM VALUE PERMITTED SHALL BE 2.00.

2.1.4 PARTIAL FACTOR OF SAFETY FOR INSTALLATION DAMAGE, FSip

THIS VALUE SHALL BE DETERMINED FROM CONSTRUCTION DAMAGE TESTS
CONSISTENT WITH GRI:GG4A OR GRI:GG4B. THE BACKFILL AND COMPACTION
METHODS USED FOR TESTING SHALL BE EQUAL TO OR MORE SEVERE THAN
THOSE FOR THE PROPOSED CONSTRUCTION. IF TESTING ACCORDING TO THIS
CRITERIA HAS NOT BEEN CONDUCTED, A DEFAULT VALUE OF 2.0 SHALL BE
USED. THE MINIMUM VALUE PERMITTED SHALL BE 1.10,

2.1 9 PARTIAL FACTOR OF SAFETY FOR DURABILITY, FSg,

THIS VALUE IS THE PARTIAL FACTOR OF SAFETY CONSIDERING CHEMICAL AND
BIOLOGICAL DEGRADATION. IT SHALL BE DEFINED BY THE EQUATION:

1

FSDU -
I + =W

WHERE R IS THE STRENGTH REDUCTION RATIO OF THE 50 DEGREE CELSIUS
INCUBATION TEST AT 120 DAYS AS DETERMINED BY TEST METHOD EPA 9090,

THE INCUBATION FLUID SHALL HAVE A pH OF 12 OR HIGHER., STRENGTH SHALL
BE DETERMINED BY GRI:GGl ON THE LONGITUDINAL RIB. IF TESTING
ACCORDING TO THIS CRITERIA HAS NOT BEEN CONDUCTED, A DEFAULT VALUE
OF 2.60 SHALL BE USED. THE MINIMUM VALUE PERMITTED FOR SPECIFIC
POLYMER TYPES IS AS FOLLOWS

HDPE 1,10
e 2. 00
P i.ga
2.1.6 PARTIAL FACTOR OF SAFETY FOR JOINT STRENGTH, FS nt

THIS VALUE IS THE PARTIAL FACTOR OF SAFETY WHICH SHALL BE CONSIDERED
WHEN SEPARATE LENGTHS 0OF GEOGRIDS ARE CONNECTED TOGETHER OR
OVERLAPPED IN THE DIRECTION OF THE PRIMARY REINFORCEMENT, THE

VALUE OF FS, g SHALL BE TAKEN AS THE RATIO OF THE UNJOINTED SPECIMEN
STRENGTH TO THE JOINTED SPECIMEN STRENGTH. TESTING SHALL BE
CONDUCTED IN ACCORDANCE WITH ASTM D4595 FOR MECHANICALLY

CONNECTED JOINTS AND GRI:GGS OR GRI'GT7. THE LOADING SHALL BE NOT
LESS THAN THE LONG-TERM DESIGN TENSILE STRENGTH. DEFAULT VALUES

FOR FS,t SHALL NOT BE ACCEPTED. THE MINIMUM VALUE PERMITTED SHALL
BE 1.00 IF THERE IS NOT REDUCTION IN STRENGTH OF THE JOINTED SPECIMEN
OF IF NO JOINTS ARE USED.

e.1.7 SOIL-REINFORCEMENT INTERACTION

THE GEOGRID SHALL DEVELOP A MINIMUM LONG-TERM INTERACTION
COEFFICIENT OF 0.70 IN A FINE-GRAINED SOIL HAVING NOT LESS THAN 50
PERCENT PASSING THE NO. 200 SIEVE., THE VALUE SHALL BE DETERMINED IN
ACCORDANCE WITH GRI:'GGS OR GRI:GT6

2.2 CERTIFICATION AND TESTING

THE CONTRACTOR SHALL SUBMIT CERTIFIED TEST DATA, MEASURED IN FULL
ACCORDANCE WITH THE TEST METHODS AND STANDARDS SPECIFIED, TO
COVER EACH SHIPMENT 0OF MATERIAL., UPON REQUEST OF THE ENGINEER, THE
CONTRACTOR SHALL PROVIDE DOCUMENTED TEST RESULTS FROM AN
INDEPENDENT TESTING LABORATORY FOR ANY OF THE CRITERIA SPECIFIED.
NO EXTRA PAYMENT WILL BE MADE FOR TESTING.

2.3 LDEFELTS

DURING SHIPMENT AND STORAGE, THE GEOGRID SHALL BE PROTECTED FROM
TEMPERATURES GREATER THAN 140 DEGREES F., MUD, DIRT, DUST AND DEBRIS.
THE MANUFACTURER’S RECOMMENDATIONS REGARDING PROTECTION FROM

DIRECT SUNLIGHT SHALL BE FOLLOWED., THE GEOGRID SHALL BE REJECTED IF
IT HAS DEFECTS, TEARS, PUNCTURES, FLAWS, DETERIORATION, OR DAMAGE
INCURRED DURING MANUFACTURING, TRANSPORTATION, OR STORAGE. IF
APPROVED BY THE ENGINEER, TORN OR PUNCTURED SECTIONS MAY BE
REPAIRED BY PLACING A PATCH OVER THE DAMAGED AREA.

3.0 CONSTRUCTION METHODS
3.1  INSTALLATION

THE GEOGRID SHALL BE PLACED HORIZONTALLY AT THE ELEVATIONS AND
ORIENTATIONS SHOWN ON THE PLANS. THE VERTICAL POSITION OF EACH
LAYER SHALL BE MAINTAINED WITHIN 2 INCHES. CORRECT ORIENTATION
(ROLL DIRECTION> OF THE GEOGRID SHALL BE VERIFIED BY THE CONTRACTOR.
TYPE Pe GEOGRID SHALL HAVE ITS ROLL DIRECTION PERPENDICULAR TO THE
SLOPE FACE AND NO OVERLAP IS REQUIRED BETWEEN ADJACENT ROLLS.

THE GEOGRID SHALL BE SECURED IN-PLACE TO PREVENT MOVEMENT DURING
FILL OPERATIONS, THE GEOGRID SHALL BE SECURED WITH STAPLES, PINS,
SANDBAGS, FILL OR AS DIRECTED BY THE ENGINEER.
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GENERAL NOTES (CONT.)

3.2 CONNECTIONS AND OVERLAPS

THE GEOGRID SHALL BE PLACED IN CONTINUOUS STRIPS IN THE DIRECTION
SPECIFIED. IF THE CONTRACTOR IS UNABLE TO COMPLETE THE REQUIRED
CONTINUOUS LENGTH, TYPE P2 WILL BE PERMITIED TO BE JUINTED, WITH THE
APPROVAL 0OF THE ENGINEER., NOT MORE THAN ONE JOINT PER LENGTH OF
GEOGRID SHALL BE PERMITTED. JOINTS SHALL BE MADE BY EITHER A
MECHANICAL CONNECTION OR AN OVERLAP., MECHANICAL CONNECTIONS

SHALL USE A POLYMER BAR OR SEWING WITH KEVLAR THREAD. BAR
CONNECTIONS SHALL BE PLACED, AS A MINIMUM, ON THE SECOND ROW 0OF
APERTURES FROM THE END OF THE ROLL AND SHALL BE HELD TAUT DURING
FILL PLACEMENT., OVERLAP CONNECTIONS SHALL BE NOT LESS THAN S FEET IN
LENGTH, WITH NOT LESS THAN 4 INCHES SEPARATING THE TwO LAYERS.

JOINTS SHALL BE SET BACK NOT LESS THAN 13 FEET BEHIND THE FINISHED
SLOPE SURFACE. JOINTS SHALL BE STAGGERED NOT LESS THAN 10 FEET
BETWEEN ADJACENT ROLLS OR BETWEEN CONSECUTIVE LAYERS.

3.3 EMBANKMENT, AS PER PLAN

PLACEMENT OF THE EMBANKMENT MATERIAL SHALL CONFORM TO ALL
APPLICABLE REQUIREMENTS OF ITEM 203, EXCEPT THAT COMPACTION SHALL
BE NOT LESS THAN 100 PERCENT 0OF MAXIMUM DRY DENSITY AS DETERMINED
BY AASHTO T99 (STANDARD METHOD> OR OTHER APPROVED METHOD

MATERIAL SHALL BE SOIL AS DEFINED IN 203.02, EXCEPT THAT NO ORGANIC
CONTENT SHalLL BE PERMITTED AND THE PLASTICITY INDEX, AS DETERMINED
BY ASTM D4318, SHALL NOT BE GREATER THAN 20 ALL EMBANKMENT MATERIAL
SHALL BE INSPECTED AND APPROVED BY THE ENGINEER

EMBANKMENT SOILS SHALL HAVE A pH IN THE RANGE 0OF 3 TO 9. TESTING 0OF
THE EMBANKMENT MATERIAL WITH RESPECT TO pH MAY NOT BE REQUIRED

AT THE ENGINEER’S DISCRETION, WHEN SOILS POTENTIALLY CORROSIVE TO
THE GEOGRID ARE SUSPECTED, THE ENGINEER MAY ELECT TO PERFORM HIS
OWN pH TESTING IN ACCORDANCE WITH ASTM G31. EMBANKMENT SOILS

HAVING A pH OUTSIDE THE ACCEPTABLE RANGES SHALL BE REJECTED., THE
MATERIAL SHALL BE PLACED, SPREAD, AND COMPACTED IN A MANNER THAT
PREVENTS THE DEVELOPMENT OF WRINKLES 0OR MOVEMENT 0OF THE GEOGRID.
TRACKED CONSTRUCTION EQUIPMENT SHALL NOT BE OPERATED DIRECTLY

UPON THE GEOGRID, A MINIMUM FILL THICKNESS 0OF 6 INCHES IS REQUIRED
PRIOR TO OPERATION OF TRACKED VEHICLES OVER THE GEOGRID.,  TURNING
OF TRACKED VEHICLES SHALL BE KEPT TO A MINIMUM TO PREVENT TRACKS
FROM DISPLACING THE FILL AND DAMAGING THE GEOGRID. RUBBER-TIRED
EQUIPMENT MAY PASS OVER THE GEOGRID AT SLOW SPEEDS, LESS THAN 10
MPH. SUDDEN BRAKING AND SHARP TURNING SHALL BE AVOIDED. DAMAGED
GEOGRIDS SHALL BE REPLACED OR REPAIRED AT NO ADDITIONAL COST

3.4 UON-SITE REPRESENTATIVE

THE CONTRACTOR SHALL PROVIDE AN EXPERIENCED AND QUALIFIED
REPRESENTATIVE OF THE GEOGRID MANUFACTURER ON-SITE AT THE
INITIATION OF THE PROJECT. THE REPRESENTATIVE SHALL BE AVAILABLE AT
LEAST THREE WORKING DAYS, UNLESS EXCUSED BY THE ENGINEER.

4.0 METHOD OF MEASUREMENT

MEASUREMENT 0OF GEOGRID SHALL BE BY SQUARE YARD AND SHALL BE
COMPUTED ON THE TOTAL AREA OF GEOGRID SHOWN ON THE PLANS,
EXCLUSIVE OF THE AREA OF ANY OVERLAPS. EMBANKMENT, AS PER PLAN
SHALL BE MEASURED BY THE CUBIC YARD VOLUME SHOWN ON THE PLANS
=k BARSLTS UF PAYMENI

THE ACCEPTED QUANTITIES UF GEUGRID SHALL Bt FAID Fir PER SQUARE
YARD IN-PLACE.

EMBANKMENT, AS PER PLAN SHalLl BE PAID FUR FPER CUBIC YARD IN-PLACE,
PAYMENT SHALL BE MADE UNDER

ITEM UNIT DESCRIPTION
SPECIAL g LEUORID, TYPE Pe
203 Sellh i EMBANKMENT, AS PER PLAN
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ITEM S5 TOTAL UNIT DESCRIPTION
201 11000 Lump CLEARING AND GRUBBING
203 20001 3425 Cu. Yd, EMBANKMENT, AS PER PLAN
203 21001 500 Cu. Yd, EMBANKMENT USING GRANULAR MATERIAL, AS PER PLAN (NO. 2 STONE)
207 30000 410 Lin, Ft. | FILTER FABRIC FENCE
301 46000 120 Cu. Yd, BITUMINOUS AGGREGATE BASE, P664-22
304 20000 310 Cu. Yo, AGGREGATE BASE
448 47020 80 Cu. Yo ASPHALT CONCRETE $S«rFAcE Coursé, TYPE L, PG et -22
408 10000 490 Gollon BITUMINOUS PRIME COAT
203 12 001 3925 A YO EXCAVATION NOT INCLUDING EMBANKMENT CoOnsTRUCTION , AS PER PLAN
601 32100 75 Cu. Yo ROCK CHANNEL PROTECTION, TYPE B WITH FILTER
603 10201 45 Lin., Ft. | 24-INCH CONDUIT, TYPE A, 707.01 OR 707.02, AS PER PLAN
605 13301 435 Lin, Ft. | 6-INCH UNCLASSIFIED PIPE UNDERDRAIN, AS PER PLAN
606 13000 435 Lin. Ft. | GUARDRAIL, TYPE 5
606 25000 2 Eoch ANCHOR ASSEMBLY, TYPE A
614 11000 Lump MAINTAINING TRAFFIC
623 10000 Lump CONSTRUCTION LAYOUT STAKES
624 10000 Lump MOBILIZATION
659 10000 3500 Sq. Yd, SEEDING AND MULCHING
SPECIAL | 69012020 4100 Sq. Yd, GEOGRID, TYPE P2 (SEE GENERAL NOTES PAGES 3 & 4 0OF 8
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