FR

ATTACHMENTS




FR

1

EXHIBITS




SUMMARY OF LABORATORY RESULTS

OHIO DEPARTMENT OF TRANSPORTION PAGE T OF T
OFFICE OF GEOTECHNICAL ENGINEERING
PROJECT _ATH-13-13.70 PID _119011
OGE NUMBER _11111 PROJECT TYPE _GEOHAZARD EXPLORATION
Borchole | Depth | Sample | Labim | O |G| FS | M| Ol e | e [ M Lo ODOT| USCSf TS
LL |{PL OC|NP
B-001-0-24 0.0 SS-1 1 3
B-001-0-24 25 SS-2 2 1] 7 (32128223322 11] 8 A-6a| CL
B-001-0-24 5.0 SS-3 3 3
B-001-0-24 7.5 SS-4 4 0|8 [10[50(32|38|22|16] 9 A6b| CL X
B-001-0-24 10.0 SS-5 5
B-001-0-24 12.5 SS-6 6 2
B-001-0-24 15.0 SS-7 7
B-001-0-24 17.5 SS-8 8 2
B-001-0-24 20.0 SS-9 9
B-002-0-24 0.0 SS-1 1 2
B-002-0-24 25 SS-2 2 2
B-002-0-24 5.0 SS-3 3 3128|4415 | 10|NP|NP|NP| 3 A-3a| SM X| X
B-002-0-24 7.5 SS-4 4 2
B-002-0-24 10.0 | SS-5A 5 2
B-002-0-24 11.0 - 5B 5
B-002-0-24 125 SS-6 6 0|2 |66|20|12|NP|NP|NP| 5 A-3a| SM X| X
B-002-0-24 15.0 SS-7A 7 3
B-002-0-24 16.0 -7B 7 5
B-002-0-24 17.5 SS-8 8 3
B-002-0-24 20.0 SS-9 9 2
B-002-0-24 225 SS- 10 10 0| 6 |47 35| 12|NP|NP|NP| 13 A-4a| SM X

EXPLANATION OF FLAGS  LL-CheckLL (flagged if less than PL or greater than 60)

LAB SUMMARY - OH DOT.GDT - 11/21/24 10:42 - X:\1ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\ATH-13-13.71 (HDR)\GINT FILES\20241016_ATH-13-13.71_BORING LOGS_NEAS LAB DATA.GPJ

PL - Check PL (flagged if greater than 50)

OC - Check ODOT Class (flagged if different from Visual class)

NP - Check NP (flagged if NP sample has significant clay content vs silt

M - Check Moisture (flagged if greater than LL)




OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING

PROJECT _ATH-13-13.70

PID _119011

OGE NUMBER _11111

GRAIN SIZE DISTRIBUTION

PROJECT TYPE _GEOHAZARD EXPLORATION

BORING LOGS_NEAS LAB DATA.GPJ

PERCENT FINER BY WEIGHT
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Specimen Identification

ODOT (Modified AASHTO) ~ USCS Classification

LL

PL

Pl

B-001-0-24 2.5

A-6a ~ SANDY LEAN CLAY(CL)

33

22

11

B-001-0-24 7.5

A-6b ~ LEAN CLAY with SAND(CL)

38

22

16

Specimen Identification

D90

D50

D30

D10

%G

%CS

%FS| %M

%C

Cc

Cu

B-001-0-24 2.5

2.299

0.074

0.013

11

32 28

22

B-001-0-24 7.5

0.344

0.012

0.004

10 50

32

GRAIN SIZE - OH DOT.GDT - 11/21/24 10:40 - X:\1ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\ATH-13-13.71 (HDR)\GINT FILES\20241016_ATH-13-13.71




OHIO DEPARTMENT OF TRANSPORTION
OFFICE OF GEOTECHNICAL ENGINEERING

PROJECT _ATH-13-13.70

PID _119011

OGE NUMBER _11111

GRAIN SIZE DISTRIBUTION

PROJECT TYPE _GEOHAZARD EXPLORATION

BORING LOGS_NEAS LAB DATA.GPJ
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SAND

coarse

| fine

SILT

CLAY

Specimen Identification

ODOT (Modified AASHTO) ~ USCS Classification

LL PL

Pl

®| B-002-0-24 5.0

A-3a ~ SILTY SAND(SM)

NP | NP

NP

X| B-002-0-24 12.5

A-3a ~ SILTY SAND(SM)

NP | NP

NP

A| B-002-0-24 22.5

A-4a ~ SILTY SAND(SM)

NP | NP

NP

Specimen Identification

D90

D50

D30

D10 %G

%CS

%FS| %M

%C Cc

Cu

®| B-002-0-24 5.0

1.337

0.201

0.092

0.005 3

28

44 15

10 5.40

56.64|

X| B-002-0-24 12.5

0.347

0.121

0.066

66 20

12

A| B-002-0-24 22.5

0.365

0.085

0.038

47 35

12

GRAIN SIZE - OH DOT.GDT - 11/21/24 10:41 - X\1ACTIVE PROJECTS\ACTIVE SOIL PROJECTS\ATH-13-13.71 (HDR)\GINT FILES\20241016_ATH-13-13.71




PAEAS

National Engineering & Architectural Services Inc.

5710 Westbourne Avenue
Columbus, OH 43213
614-892-0162

Unconfined Compressive Strength of Rock Core (ASTM D7012 Method C)

Specimen Properties

(Project: ATH-13-13.71, Boring Location: B-001-0-24, NQ2-2, Depth: 25.7-26.1 ft)

Tested Date: 11/18/2024

Final Specimen Figure

1000 |
800 |

600 |

Compressive Stress (psi)

400 |

200 |

Average Dia., D ,,, (in):  1.96
Average Height, H,,, (in):  4.38
Length to Diameter Ratio: ~ 2.23
Area, 4 (in’):  3.03
Volume, V' (in3): 13.27
Wet Mass of Specimen (Ib): 1.2
Moisture Content (%): 5.1
Dry Mass of Specimen (Ib): 1.2
Wet Unit Weight, y (Ib/ft’):  157.9
Dry Unit Weight, y4 (Ib/ft’):  150.2
Results ' manmms " LNy
Unconfined Compressive Strength (psi): 1164 8 (MPa)
Strain (%): 3.7
1400 r
1200 |

Axial Strain, £ (%)

Notes: Shale, gray, slightly weathered, weak, silty.




PAEAS

National Engineering & Architectural Services Inc.
|

5710 Westbourne Avenue
Columbus, OH 43213
614-892-0162

Unconfined Compressive Strength of Rock Core (ASTM D7012 Method C)

(Project: ATH-13-13.71, Boring Location: B-002-0-24, NQ2-4, Depth: 39.7-40.1 ft)

Specimen Properties

Average Dia., D ,,, (in):
Average Height, H ,,, (in):
Length to Diameter Ratio:
Area, A (inz):

Volume, V' (in3):

Wet Mass of Specimen (Ib):
Moisture Content (%):

Dry Mass of Specimen (Ib):
Wet Unit Weight, 7 (Ib/ft):
Dry Unit Weight, 74 (Ib/ft’):

Results

2.62
4.41

1.68

5.40

23.80

1.2

5.6

1.1
85.3

80.8

Unconfined Compressive Strength (psi):

Strain (%):

185

14

Tested Date: 11/18/2024

Final Specimen Figure

1 B Pa)

200 ¢
180
160
140
120
100

80 |

Compressive Stress (psi)

60 |
40 +

20

Axial Strain, £ (%)

Notes: Claystone, gray, moderately weathered, very weak, silty.




PAEAS

National Engineering & Architectural Services Inc.

5710 Westbourne Avenue
Columbus, OH 43213
614-892-0162

Unconfined Compressive Strength of Rock Core (ASTM D7012 Method C)

Specimen Properties
Average Dia., D ,,, (in): 1.97
Average Height, H,,, (in):  4.28

Length to Diameter Ratio: ~ 2.18
Area, 4 (in’):  3.04

Wet Mass of Specimen (Ib): 1.2

Dry Mass of Specimen (Ib): 1.1

Results
Unconfined Compressive Strength (psi):
Strain (%):

Volume, V' (in3): 13.04
Moisture Content (%): 5.4

Wet Unit Weight, y (Ib/ft’):  158.5
Dry Unit Weight, 74 (Ib/ft’):  150.4

(Project: ATH-13-13.71, Boring Location: B-002-0-24, NQ2-5, Depth: 46.6-47.0 ft)

Tested Date: 11/19/2024

Final Specimen Figure

1246 | 9 (MPa)

1.1

1400
1200 |
1000 |

800 |

600 |

Compressive Stress (psi)

400 |

200 |

Axial Strain, £ (%)

Notes: Siltstone, gray, slightly weathered, weak, argillaceous, slickensided.




PAEAS

National Engineering & Architectural Services Inc.

5710 Westbourne Avenue
Columbus, OH 43213
614-892-0162

Unconfined Compressive Strength of Rock Core (ASTM D7012 Method C)

Specimen Properties
Average Dia., D ,,, (in):
Average Height, H ,,, (in):
Length to Diameter Ratio:
Area, A (inz):

Volume, V' (in3):

Wet Mass of Specimen (Ib):
Moisture Content (%):

Dry Mass of Specimen (Ib):
Wet Unit Weight, 7 (Ib/ft):
Dry Unit Weight, 74 (Ib/ft’):

Results

1.98
4.28

2.16

3.07

13.17

1.2
3.6
1.2

159.7

154.1

Unconfined Compressive Strength (psi):
Strain (%):

(Project: ATH-13-13.71, Boring Location: B-002-0-24, NQ2-6, Depth: 54.7-55.1 ft)

Tested Date: 11/19/2024

Final Specimen Figure

1211 8 (MPa)

1400
1200
1000
800 |
600 |

400 |

Compressive Stress (psi)

200 |

Axial Strain, £ (%)

Notes: Siltstone, gray, slightly weathered, weak, slightly argillaceous.




PAEAS

National Engineering & Architectural Services Inc.
I

5710 Westbourne Avenue
Columbus, OH 43213
614-892-0162

Unconfined Compressive Strength of Rock Core (ASTM D7012 Method C)

(Project: ATH-13-13.71, Boring Location: B-002-0-24, NQ2-6, Depth: 57.7-58.1 ft)

Specimen Properties

Average Dia., D ,,, (in):
Average Height, H ,,, (in):
Length to Diameter Ratio:
Area, A (inz):

Volume, V' (in3):

Wet Mass of Specimen (Ib):
Moisture Content (%):

Dry Mass of Specimen (Ib):
Wet Unit Weight, 7 (Ib/ft):
Dry Unit Weight, 74 (Ib/ft’):

Results

1.98
4.32

2.19

3.06

13.23

1.2
6.5
1.1

150.7
141.5

Unconfined Compressive Strength (psi):

450 ¢

Strain (%):

415

1.8

Tested Date: 11/19/2024

Final Specimen Figure

| ) (MPa) |

400
350
300
250
200

150 +

Compressive Stress (psi)

100 |

50 |

Axial Strain, £ (%)

Notes: Claystone, gray, moderately weathered, very weak, silty, slickensided.




r- [E— 5710 Westbourne Avenue
(‘ Columbus, OH 43213

National Engineering & Architectural Services Inc. 61 4'892_0 1 62

Unconfined Compressive Strength of Rock Core (ASTM D7012 Method C)

(Project: ATH-13-13.71, Boring Location: B-002-0-24, NQ2-7, Depth: 66.5-66.9 ft)
Tested Date: 11/19/2024

Specimen Properties Final Specimen Figure
Average Dia., D ,,, (in):  1.98 e :
Average Height, H,,, (in):  4.18
Length to Diameter Ratio:  2.11
Area, A (inz): 3.08
Volume, V' (in3): 12.88
Wet Mass of Specimen (Ib): 1.2
Moisture Content (%): 3.1
Dry Mass of Specimen (Ib): 1.2

Wet Unit Weight, y (Ib/ft’):  159.3
Dry Unit Weight, 74 (Ib/ft’):  154.5

Results —
Unconfined Compressive Strength (psi): 5875 41 (MPa)
Strain (%): 1.2
7000 r
6000

5000

4000

w
S
>
(=]

Compressive Stress (psi)
S
[—3
<

1000 |

Axial Strain, £ (%)

Notes: Sandstone, gray, slightly weathered, moderately strong, very fine to fine grained.




r- [E— 5710 Westbourne Avenue
(‘ Columbus, OH 43213

National Engineering & Architectural Services Inc. 6 1 4'892-0 1 62

Unconfined Compressive Strength of Rock Core (ASTM D7012 Method C)
(Project: ATH-13-13.71, Boring Location: B-002-0-24, NQ2-8, Depth: 73.2-73.6 ft)
Tested Date: 11/19/2024

Specimen Properties Final Specimen Figure
Average Dia., D ,,, (in):  1.98
Average Height, H,,, (in):  4.41
Length to Diameter Ratio: ~ 2.23
Area, A (inz): 3.07
Volume, V' (in3): 13.56
Wet Mass of Specimen (Ib): 1.3
Moisture Content (%): 4.1
Dry Mass of Specimen (Ib): 1.2
Wet Unit Weight, y (Ib/ft’):  159.7
Dry Unit Weight, 7, (Ib/ft):  153.4

Results : :
Unconfined Compressive Strength (psi): 2028 14 (MPa)
Strain (%): 2.3

2500
2000
1500 +

1000 +

Compressive Stress (psi)

500 +

Axial Strain, £ (%)

Notes: Siltstone, dark gray and black, unweathered, slightly strong, argillaceous.




SLAKE DURABILITY TEST

ASTM D4644
P(: =As 5710 Westbourne Avenue
National Engineering & Architectural Services Inc. COl u m bus’ Oh Io 432 1 3
614-892-0162
Tech PJ Checked LR Report Date: 11/20/2024
County ATH Route 13 Section 13.71
Boring Number B-001-0-24 District 10 PID 119011
Station Offset Offsest Direction
Latitude Longitude Ground Elev. (Ft)
Sample Number NQ2-2 Top Depth 26.8' Bottom Depth 27.8'
Description Shale, gray, slightly weathered, weak, silty.
NATURAL MOISTURE DETERMINATION
1 ight T ight : :
Pan ID Sample Weight (g) are Weight (g) : IN: 11/15/24 ] OUT: 11/18/24 Moisture Content (%)
SWEET 503.28 161.10 Timel] 1612 00
' ' Mass|  664.36 638.04 5.52%
Start Time | End Time .
(mil): (il First Cycle (I41)
15:52 16:02 Drum ID | Tare Weight (g) IN: 11/18/24 |OUT: 11/19/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp Time 16:12 9:10
(°C): (°C): (°C) A 1166.92 ] ]
20.8 21.3 21.025 Mass 1650.73 1607.18 440.26
Start Time | End Time
(mil): (mil): Second Cycle (Id2)
12:05 12:15 Drum ID | Tare Weight (g) IN: 11/19/24 |OUT: 11/19/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp 12:24 15:30
CO: CO: O A 1166.92 Time ’ :
22.2 22.2 22.2 Mass 1627.07 1580.39 413.47
A-B-B3 /B-00-01 /N\2-Z @ 205-2780 i /3000 [Nt @ wcs-are’ Slake Durability Index

Lp={(W-C)/(B-C)} *100

Id2 = 86.7%

Before First Cycle

After Second Cycle

Retained Material
Type: T2

(Reference Below)

WF = Drum mass + oven dried specimen after second cycle; B = Drum mass + specimen prior to test; C = Drum mass

From
ASTM D4644

T1

Retained pieces remain
virtually unchanged

T2

Retained material consists of
large and small pieces

T3

Retained material is
exclusively small pieces




SLAKE DURABILITY TEST

ASTM D4644
r(: EAs 5710 Westbourne Avenue
National Engineering & Architectural Services Inc. COl u m bus’ Oh Io 432 1 3
614-892-0162
Tech PJ Checked LR Report Date: 11/21/2024
County ATH Route 13 Section 13.71
Boring Number B-002-0-24 District 10 PID 119011
Station Offset Offsest Direction
Latitude Longitude Ground Elev. (Ft)
Sample Number NQ2-2 Top Depth 34.9' Bottom Depth 36.5'

Claystone, gray, moderately weathered, weak. Selected specimens were non equidimensional prior

B2z (A7-3%.5)

Yy )

MR- (M9-3.8")

Description .
to testing.
NATURAL MOISTURE DETERMINATION
1 ight T ight : :
Pan ID Sample Weight (g) are Weight (g) : IN: 11/19/24 | OUT: 11/20/24 Moisture Content (%)
Ericka 569.04 159.91 Timel 142 10:0%
' ' Mass | 729.04 699.40 5.49%
Start Time | End Time .
(mil): (il First Cycle (I41)
11:21a 11:31a Drum ID | Tare Weight (g) IN: 11/20/24 |OUT: 11/20/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp Time 12:10 335
(°C): °C): 0 A 1167.11 P P
22.7 22.7 22.675 Mass 1312.76 1292.26 125.15
Start Time | End Time
(mil): (mil): Second Cycle (Id2)
4:45p 4:55p Drum ID | Tare Weight (g) IN: 11/20/24 |OUT: 11/21/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp 5.00 3:40a
(°C): (0): °0) A 1167.11 | Time op '
22.0 21.9 21.95 Mass 1227.23 1217.26 50.15
Slake Durability Index
2-137  8-002-0-24
ATH B-5H 8 [ ATH-12-13, 7 B—0cod-0-24 Ip={(W;-C)/(B-C)}*100

Id2 = 9.3%

Before First Cycle

After Second Cycle

Retained Material
Type: T3

(Reference Below)

WF = Drum mass + oven dried specimen after second cycle; B = Drum mass + specimen prior to test; C = Drum mass

From
ASTM D4644

T1

Retained pieces remain
virtually unchanged

T2

large and small pieces

Retained material consists of

T3

Retained material is
exclusively small pieces




SLAKE DURABILITY TEST

ASTM D4644
r(: =Asll 5710 Westbourne Avenue
National Engineering & Architectural Services Inc. COl u m bus’ Oh Io 432 1 3
614-892-0162
Tech PJ Checked LR Report Date: 11/21/2024
County ATH Route 13 Section 13.71
Boring Number B-002-0-24 District 10 PID 119011
Station Offset Offsest Direction
Latitude Longitude Ground Elev. (Ft)
Sample Number NQ2-5 Top Depth 46.6' Bottom Depth 48.5'
Description Claystone, gray, slightly weathered, weak, silty.
NATURAL MOISTURE DETERMINATION
1 ight T ight : :
Pan ID Sample Weight (g) are Weight (g) : IN: 11/19/24 | OUT: 11/20/24 Moisture Content (%)
Lyon 540.99 115.77 Time| 2:35p 10:05a
Y ' ' Mass|  656.74 630.40 5.12%
Start Time | End Time .
(il (mil): First Cycle (I41)
11:21a 11:31a Drum ID | Tare Weight (g) IN: 11/19/24 |OUT: 11/19/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp Time 12:10 335
(°C): °C): °C) B 1170.74 P P
22.6 22.7 22.625 Mass 1508.52 1473.78 303.04
Start Time | End Time
(mil): (mil): Second Cycle (Id2)
4:45p 4:55p Drum ID | Tare Weight (g) IN: 11/20/24 |OUT: 11/21/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp 5.02 3:40a
°C): (0): °0) B 117074 | Time op '
22.2 22.2 22.175 Mass 1288.51 1274.30 104.06
Slake Durability Index
43 -902-0-, Ip={(Wg-C)/(B-C)}*100
ATH3-3.3]  B-sor-0-24 ATHA13-3.3] 8. 602 0‘)23 2= 1(Wg-C)/(B-C)}
NGA-S  (me-uic') Naa-& l(-m.e-qs.c
‘ . J" Id2 = 20.2%
|
: Retained Material
' Type: T2
Before First Cycle After Second Cycle (Reference Below)
WF = Drum mass + oven dried specimen after second cycle; B = Drum mass + specimen prior to test; C = Drum mass
<+ ‘
3 o
g =
En
£3 ;
H
Q -
Retained pieces remain Retained material consists of Retained material is
T1 . T2 . T3 . .
virtually unchanged large and small pieces exclusively small pieces




SLAKE DURABILITY TEST

ASTM D4644
P(: =As. 5710 Westbourne Avenue
National Engineering & Architectural Services Inc. COl u m bus’ Oh Io 432 1 3
614-892-0162
Tech PJ Checked LR Report Date: 11/22/2024
County ATH Route 13 Section 13.71
Boring Number B-002-0-24 District PID 119011
Station Offset Offsest Direction
Latitude Longitude Ground Elev. (Ft)
Sample Number NQ2-6 Top Depth 55.5' Bottom Depth 56.5'
Description Siltstone, gray, slightly weathered, weak.
NATURAL MOISTURE DETERMINATION
1 ight T ight : :
Pan ID Sample Weight (g) are Weight (g) : IN: 11/19/24 | OUT: 11/20/24 Moisture Content (%)
BETH 54592 161.13 Time 14:45 13:08
' ' Mass 707.03 687.30 3.75%
Start Time | End Time .
(mil): (il First Cycle (I41)
9:44 9:54 Drum ID | Tare Weight (g) IN: 11/22/24 |OUT: 11/22/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp Time 10:05 13:08
(°C): (°C): (°C) A 1166.82 ] ]
21.3 21.0 21.125 Mass 1687.51 1669.45 502.63
Start Time | End Time
(mil): (mil): Second Cycle (Id2)
14:16 14:26 Drum ID | Tare Weight (g) IN: 11/22/24 |OUT: 11/22/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp 1433 16:50
(°C): (°C): (°C) A 1166.82 Time ' '
Mass 1659.90 1641.75 474.93
| e Slake Durability Index
| o ' 1= {(Wg-C)/(B-C)} ¥100
| LALISBEESE AL G or iy J ATH-A3- 13,7\ iR -008 0 2N il aYtiaY)
’ Na2-& (555 50.5") i s faz-b ssg,g‘- 6.2
| T
{ - : Id2 = 90.3%
Retained Material
Type: T2
Before First Cycle After Second Cycle (Reference Below)
WF = Drum mass + oven dried specimen after second cycle; B = Drum mass + specimen prior to test; C = Drum mass
<
3 o
g -
En
£3 ;
H
Q -
Retained pieces remain Retained material consists of Retained material is
T1 . T2 . T3 . .
virtually unchanged large and small pieces exclusively small pieces




SLAKE DURABILITY TEST
ASTM D4644

r(: =Asll 5710 Westbourne Avenue
Columbus, Ohio 43213

ational Engineering & Architectural Services Inc. 614_892-01 62

Tech PJ Checked LR Report Date: 11/22/2024
County ATH Route 13 Section 13.71
Boring Number B-002-0-24 District PID 119011
Station Offset Offsest Direction
Latitude Longitude Ground Elev. (Ft)
Sample Number NQ2-6 Top Depth 57.0' Bottom Depth 58.5'

Claystone, gray, moderately weathered, very weak, silty, slickensided. Selected specimens were non-

Description | - . .
equidimensional prior to testing
NATURAL MOISTURE DETERMINATION
1 ight T ight : :
Pan ID Sample Weight (g) are Weight (g) N L1/19/24| OUT: 11720241\ "\ tent %)
PHILLIPS 446.29 1321 Timel] 1502 009
' ' Mass|  559.43 532.89 6.32%
Start Time | End Time .
(mil): (il First Cycle (I41)
10:07 10:17 Drum ID | Tare Weight (g) IN: 11/21/24 |OUT: 11/21/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp Time 10:27 13:15
(°C): (°C): (°C) B 1171.07 ] ]
21.0 20.9 20.925 Mass 1393.73 1368.24 197.17
Start Time | End Time
(mil): (mil): Second Cycle (Id2)
14:48 14:58 Drum ID | Tare Weight (g) IN: 11/21/24 |OUT: 11/22/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp 15:07 9:05
CO): CO): §Y) B 1171.07 Time ' '
20.7 20.6 20.65 Mass 1302.43 1284.37 113.3
Slake Durability Index
ATH-3-BF B-00R-0-24 ATH-13- ‘3'}\( i 3"15']”)'”“‘ 1= {(We-C)/(B-C)} *100
Nea-t  (re'-s3.8') g No3-b Sl
; s Id2 = 27.0%
Retained Material
Type: T3
Before First Cycle After Second Cycle (Reference Below)

WF = Drum mass + oven dried specimen after second cycle; B = Drum mass + specimen prior to test; C = Drum mass

From
ASTM D4644

Retained pieces remain T2 Retained material consists of T3 Retained material is

virtually unchanged large and small pieces exclusively small pieces

T1




SLAKE DURABILITY TEST

ASTM D4644
r(: EAs 5710 Westbourne Avenue
National Engineering & Architectural Services Inc. COl u m bus’ Oh Io 432 1 3
614-892-0162
Tech PJ Checked LR Report Date: 11/22/2024
County ATH Route 13 Section 13.71
Boring Number B-002-0-24 District PID 119011
Station Offset Offsest Direction
Latitude Longitude Ground Elev. (Ft)
Sample Number NQ2-7 Top Depth 66.5' Bottom Depth 68.5'

.v

SN

Description Sandstone, gray, slightly weathered, moderately strong, very fine to fine grained.
NATURAL MOISTURE DETERMINATION
1 ight T ight : :
Pan ID Sample Weight (g) are Weight () : IN: 11/19/24 | OUT: 11/20/24] ) * v Content (%)
HAMMER 569.16 14.11 Timel 1316 000
' ' Mass|  683.31 667.70 2.82%
Start Time | End Time .
(mil): (il First Cycle (I41)
9:44 9:54 Drum ID | Tare Weight (g) IN: 11/22/24 |OUT: 11/22.24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp Time 10:05 13:08
(°C): (°C): (°C) B 1170.49 ' )
21.3 21.2 21.225 Mass 1739.04 1718.06 547.57
Start Time | End Time
(mil): (mil): Second Cycle (Id2)
14:16 6:14 Drum ID | Tare Weight (g) IN: 11/22/24 |OUT: 11/22/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp 1433 16:50
CO: CO: O B 1170.49 Time ' '
20.5 20.6 20.55 Mass 1731.29 1713.93 543.44
i s Slake Durability Index
i ATH-3-B3F  B-o02-0-24 ATHz-B3 Booz-0-24 1p={(We-C)/(B-C)} *100
| o (hemeasD T T2 )

Id2 = 98.2%

Before First Cycle

After Second Cycle

Retained Material
Type: T1

(Reference Below)

WF = Drum mass + oven dried specimen after second cycle; B = Drum mass + specimen prior to test; C = Drum mass

From
ASTM D4644

T1

Retained pieces remain
virtually unchanged

Retained material consists of
large and small pieces

T2 T3

Retained material is
exclusively small pieces




SLAKE DURABILITY TEST

ASTM D4644
P(: =As 5710 Westbourne Avenue
National Engineering & Architectural Services Inc. COlumbus’ Ohlo 4321 3
614-892-0162
Tech PJ Checked LR Report Date: 11/20/2024
County ATH Route 13 Section 13.71
Boring Number B-002-0-24 District 10 PID 119011
Station Offset Offsest Direction
Latitude Longitude Ground Elev. (Ft)
Sample Number NQ2-8 Top Depth 73.2' Bottom Depth 74.5'
Description Silststone, gray and dark gray, unweathered, slightly strong.
NATURAL MOISTURE DETERMINATION
1 ight T ight : :
Pan ID Sample Weight (g) are Weight () : IN: 11/15/24 | OUT: 1U/18/24] ) -\ ire Content (%)
P2 52833 249,92 Time 15:25 13:00
' ' Mass|  778.26 758.60 3.86%
Start Time | End Time .
(mil): (il First Cycle (I41)
15:52 16:02 Drum ID | Tare Weight (g) IN: 11/18/24 |OUT: 11/19/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp Time 16:12 9:10
(°C): (°C): (°C) B 1170.53 ] ]
20.4 20.9 20.65 Mass 1687.3 1668.36 497.83
Start Time | End Time
(mil): (mil): Second Cycle (Id2)
12:05 12:15 Drum ID | Tare Weight (g) IN: 11/19/24 |OUT: 11/19/24
Final Dry Mass (g)
Start Temp | End Temp | Avg. Temp 12:24 15:30
CO): CO): §Y) B 1170.53 Time ' '
22.1 22.2 22.125 Mass 1677.78 1651.90 481.37
ATH-(3-13F] /B-001-0-2/M42°8 & Fia-Tyc” ATH-[3-3F /B-oow-o- 2/ & Tia-nyc” Slake Durability Index

Lp={(W-C)/(B-C)} *100

Id2 = 94.6%

Before F

irst Cycle

After Second Cycle

Retained Material
Type: T2

(Reference Below)

WF = Drum mass + oven dried specimen after second cycle; B = Drum mass + specimen prior to test; C = Drum mass

From
ASTM D4644

T1

Retained pieces remain
virtually unchanged

T2

Retained material consists
large and small pieces

of T3

Retained material is
exclusively small pieces




Symbol METHOD Quantity
© Electronic 27
X Estimated Bedding Dip 16
A Hand 10
Plot Mode | Pole Vectors
Vector Count | 53 (53 Entries)
Hemisphere | Lower
Projection | Equal Angle
w E
- - <
. &
Project
ATH-13 Rockfall Remediation
: r_ O C S C i e n C Analysis Description Kinematic Analysis of Exposed Rock Slope Along SR - 13
I Drawn By WNB Company HDR
s 5,026 bate 12/2/2024, 3:05:55 PM File Name Athens Rockfall Kinematics.dips8




Symbol METHOD Quantity
© Electronic 27
X Estimated Bedding Dip 16
A Hand 10
Kinematic Analysis | Planar Sliding
Slope Dip | 70
Slope Dip Direction | 15
Friction Angle | 32°
Lateral Limits | 20°
Critical | Total %
Planar Sliding (All) 3 53 5.66%
Planar Sliding (Set 3: Joint 2) 3 17 17.65%
Plot Mode | Pole Vectors
Vector Count | 53 (53 Entries)
Hemisphere | Lower
W E Projection | Equal Angle
<
Project
ATH-13 Rockfall Remediation
[Analysis De iptic . . .
. nalysis Descrption Kinematic Analysis of Exposed Rock Slope Along SR - 13
—, r C C S C | e n C Drawn By WNB Company HDR
Date File N . . .
P 5,008 e 12/2/2024, 3:05:55 PM e tame Athens Rockfall Kinematics.dips8




Symbol METHOD Quantity
© Electronic 27
X Estimated Bedding Dip 16
A Hand 10
Symbol Feature
] Critical Intersection
Kinematic Analysis | Wedge Sliding
Slope Dip | 70
Slope Dip Direction | 15
Friction Angle | 32°
Critical | Total %
Wedge Sliding| 166 1378 | 12.05%
Plot Mode | Pole Vectors
Vector Count | 53 (53 Entries)
Intersection Mode | Grid Data Planes
W E Intersections Count | 1378
Hemisphere | Lower
Projection | Equal Angle
Project
ATH-13 Rockfall Remediation
[Analysis De iptic . . .
. nalysis Descrption Kinematic Analysis of Exposed Rock Slope Along SR - 13
i r O C S C | e n C Drawn By WNB Company HDR
Date File N . . .
P 5,008 e 12/2/2024, 3:05:55 PM e tame Athens Rockfall Kinematics.dips8




Symbol METHOD Quantity

© Electronic 27
X Estimated Bedding Dip 16
A Hand 10

Kinematic Analysis | Flexural Toppling
Slope Dip | 70
Slope Dip Direction | 15
Friction Angle | 32°
Lateral Limits | 20°

Critical | Total %
Flexural Toppling (All) 0 53 0.00%

Plot Mode | Pole Vectors
Vector Count | 53 (53 Entries)
Hemisphere | Lower

Projection | Equal Angle

W E
<
S
Project
ATH-13 Rockfall Remediation
£ Analysis Description Kinematic Analysis of Exposed Rock Slope Along SR - 13
i r O C S C | e n C Drawn By WNB Company HDR
i 5,006 Date 12/2/2024, 3:05:55 PM File Name Athens Rockfall Kinematics.dips8




Symbol METHOD Quantity

© Electronic 27
X Estimated Bedding Dip 16
Hand 10

Symbol Feature

] Critical Intersection

Kinematic Analysis | Direct Toppling
Slope Dip | 70
Slope Dip Direction | 15
Friction Angle | 32°
Lateral Limits | 20°

Critical | Total %
Direct Toppling (Intersection) 12 1378 0.87%
Oblique Toppling (Intersection) 1 1378 0.80%
Base Plane (All) 16 53 30.19%
Base Plane (Set 2: Bedding) 12 17 70.59%
Base Plane (Set 3: Joint 2) 4 17 23.53%

Plot Mode | Pole Vectors
Vector Count | 53 (53 Entries)
Intersection Mode | Grid Data Planes

Intersections Count | 1378

Hemisphere | Lower

Projection | Equal Angle

Project

ATH-13 Rockfall Remediation

Analysis Description Kinematic Analysis of Exposed Rock Slope Along SR - 13

| rOCSCleNCErs =

Date 12/2/2024, 3:05:55 PM File Name Athens Rockfall Kinematics.dips8

DIPS 8.028
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