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accordance with the ODOT Bridge Design Manual issued in 2020 and using AASHTO LRFD Bridge 

Design Specifications, Latest Edition.  

Geotechnical Bulletin-GB1

GB1 Subgrade Analysis
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Explorations Bridge Design Manual

Phase I – Planning and Marking Test Borings,

Phase II - Test Boring and Sampling Program,

Phase III - Testing Program,

Phase IV - Geotechnical Exploration Report,
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Geology of Water in Ohio

Quaternary Geology of Ohio,

Soil Survey of Lake County, Ohio
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Physiographic Regions of Ohio

Geology of Water in Ohio Web 

Soil Survey of Lake County, Ohio  Eastlake Quadrangle,

Bedrock Geologic Map of Ohio
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Bridge Design Manual
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Bridge Design Manual AASHTO LRFD Bridge 

Design Specifications, Latest Edition. 
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55

-
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2
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2

3
3

3

2
2

3

ASPHALT PAVEMENT (11.0" IN THICKNESS)

CONCRETE (3.5" IN THICKNESS)
VERY SOFT TO STIFF, BROWN, SILT, LITTLE TO SOME
SAND, LITTLE TO SOME CLAY, FILL, MOIST TO DAMP

@3.5'; NO SPILT SPOON RECOVERY AND AUGER SAMPLE
WAS OBTAINED.
@3.5'; STIFF, SOME CLAY, SOME SAND, TRACE STONE
FRAGMENTS, DAMP

LOOSE, BROWN, GRAVEL AND STONE FRAGMENTS WITH
SAND, LITTLE FINES, WET

27

26

-

-

18

18

-

-

9

8

-

-

23

15

18

16

A-4b (8)

A-4b (8)

A-1-b (V)

A-1-b (V)

7

8

10

8

100

0

39

100

581.1
580.8

576.0

572.0

1.50

-

-

-

SS-1

SS-2

SS-3

SS-4

ENERGY RATIO (%): 98.6
DRILLING METHOD: 2.25" HSA

START: 3/29/22 END: 3/29/22
PID: 110807
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: PGI / COREY

DRILLING FIRM / OPERATOR: OTB / OTB

EOB: 10.0 ft.
HAMMER: SAFETY HAMMER
DRILL RIG: MOBILE B-57 (TRUCK)/2

CALIBRATION DATE: 11/1/20
COORD: 41.666873, -81.425637

ALIGNMENT: SR 283 BASELINE

SAMPLING METHOD: SPT
PAGE
1 OF 1

EXPLORATION ID
B-001-0-22

582.0

ELEVATION: 582.0 (MSL)

STATION / OFFSET: 166+13, 10' LT.PROJECT: LAK-283-4.58

STR ID: LAK-283-4.58

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
ODOT

CLASS (GI)
GRADATION (%) ATTERBERGN60

REC
(%)

ELEV. BACK
FILL

HP
(tsf)

SAMPLE
ID
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: PAVEMENT WAS REPLACED WITH 0.5 BAG ASPHALT COLD PATCH; BACKFILLED WITH 0.5 BAG BENTONITE PELLETS/SOIL CUTTINGS MIXTURE
NOTES: GROUNDWATER WAS ENCOUNTERED AT 5.5' DURING DRILLING AND AT 7.2' UPON COMPLETION OF DRILLING OPERATIONS.
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5

6

7

8

9

10
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-
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-
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-
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-
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2
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2
1

1

1
1

2

1
1

3

6
5

4

7
11

12

8
15

15

50/4"

ASPHALT PAVEMENT (7.0" IN THICKNESS)
CONCRETE (4.0" IN THICKNESS)
STIFF TO VERY SOFT, BROWN, SILT, SOME SAND, SOME
TO LITTLE CLAY, TRACE STONE FRAGMENTS, FILL, MOIST
TO WET

@3.5'; LITTLE CLAY

@6.0'; VERY SOFT, LITTLE CLAY

LOOSE TO MEDIUM DENSE, BROWN, GRAVEL AND STONE
FRAGMENTS WITH SAND, LITTLE FINES, WET

@13.5'; MEDIUM DENSE

HARD, GRAY, SANDY SILT, LITTLE CLAY, LITTLE STONE
FRAGMENTS, TILL, DAMP

HARD, GRAY, SANDY SILT, LITTLE CLAY, LITTLE SHALE
FRAGMENTS, DAMP

SHALE, GRAY, HIGHLY WEATHERED, WEAK TO SLIGHTLY
STRONG.
NOTE: AUGERED TO 29.0' AND STARTED CORING
BEDROCK.

26

26

-

-

NP
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-

-

18
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-

-

NP
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-

-

8

8

-

-
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10

8

6

A-4b (8)

A-4b (6)

A-4b (V)

A-1-b (V)

A-1-b (0)

A-4a (2)

A-4a (V)

Rock (V)

8

3

5

7

15

38

49

-

67

100

100

78

56

100

100

100

582.3
582.0

573.9

566.4

559.4

555.4

553.9

-

1.50

-

-

-

4.5+

-

-

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

ENERGY RATIO (%): 98.6
DRILLING METHOD: 3.25" HSA

START: 3/24/22 END: 3/24/22
PID: 110807
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: PGI / COREY

DRILLING FIRM / OPERATOR: OTB / OTB

EOB: 39.0 ft.
HAMMER: SAFETY HAMMER
DRILL RIG: MOBILE B-57 (TRUCK)/2

CALIBRATION DATE: 11/1/20
COORD: 41.666914, -81.425445

ALIGNMENT: SR 283 BASELINE

SAMPLING METHOD: SPT / NQ
PAGE
1 OF 2

EXPLORATION ID
B-002-0-22

582.9

ELEVATION: 582.9 (MSL)

STATION / OFFSET: 166+64, 10' RT.PROJECT: LAK-283-4.58

STR ID: LAK-283-4.58

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
ODOT

CLASS (GI)
GRADATION (%) ATTERBERGN60

REC
(%)

ELEV. BACK
FILL

HP
(tsf)

SAMPLE
ID
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24

25
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27
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29

55

73

SHALE, GRAY, MODERATELY WEATHERED, WEAK TO
SLIGHTLY STRONG, VERY THIN TO THIN BEDDED,
FRACTURED TO MODERATELY FRACTURED, SLIGHTLY
ROUGH, TIGHT APERTURE WIDTH. (continued)
@30.1'; COMPRESSIVE STRENGTH OF INTACT ROCK = 593
PSI

SHALE, GRAY, MODERATELY TO SLIGHTLY WEATHERED,
WEAK TO SLIGHTLY STRONG, VERY THIN TO THIN BEDDED,
MODERATELY TO SLIGHTLY FRACTURED, SLIGHTLY
ROUGH, TIGHT APERTURE WIDTH.

@36.3'; COMPRESSIVE STRENGTH OF INTACT ROCK = 389
PSI

CORE

CORE

95

98

548.9

543.9

NQ-1

NQ-2

PID: 110807 PG 2 OF 2START: 3/24/22 END: 3/24/22STATION / OFFSET: 166+64, 10' RT. B-002-0-22PROJECT: LAK-283-4.58

552.9

STR ID: LAK-283-4.58

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
ODOT

CLASS (GI)
GRADATION (%) ATTERBERGN60

REC
(%)

ELEV. BACK
FILL

HP
(tsf)
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: PAVEMENT WAS REPLACED WITH 0.5 BAG ASPHALT COLD PATCH; BACKFILLED WITH 0.5 BAG BENTONITE PELLETS/SOIL CUTTINGS MIXTURE
NOTES: GROUNDWATER WAS ENCOUNTERED AT 9.0' DURING DRILLING AND NO WATER READING WAS TAKEN UPON COMPLETION BECAUSE WATER WAS USED FOR ROCK CORING OPERATIONS.

EOB
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50/3"

50/4"

TOPSOIL (14.5" IN THICKNESS)

STIFF, BROWN, SILT, SOME CLAY, LITTLE SAND, TRACE
STONE FRAGMENTS, FILL, MOIST TO WET

STIFF, BROWN, SANDY SILT, SOME STONE FRAGMENTS,
LITTLE CLAY, FILL, MOIST

LOOSE, GRAY, STONE FRAGMENTS, BACKFILL, WET

VERY SOFT, GRAY, SANDY SILT, LITTLE STONE
FRAGMENTS, LITTLE CLAY, FILL, WET

HARD, GRAY, SANDY SILT, SOME CLAY, LITTLE STONE
FRAGMENTS, TILL, DAMP

HARD, GRAY, SANDY SILT, SOME CLAY, LITTLE SHALE
FRAGMENTS, DAMP

SHALE, GRAY, HIGHLY WEATHERED, WEAK TO
MODERATELY STRONG.

NOTE: AUGERED TO 25.0' AND STARTED CORING
BEDROCK.
SHALE, GRAY, MODERATELY WEATHERED, WEAK TO
SLIGHTLY STRONG, VERY THIN TO THIN BEDDED,
FRACTURED TO SLIGHTLY FRACTURED, SLIGHTLY ROUGH,
TIGHT APERTURE WIDTH.

@28.2'; COMPRESSIVE STRENGTH OF INTACT ROCK = 2722
PSI
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Rock (V)
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28
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577.0

573.2

571.7

570.0

567.7

559.7

557.4

553.2

1.50

-
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4.5+
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ENERGY RATIO (%): 82
DRILLING METHOD: 3.25" HSA

START: 4/8/22 END: 4/8/22
PID: 110807
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: PGI / JOHN

DRILLING FIRM / OPERATOR: OTB / OTB

EOB: 35.0 ft.
HAMMER: DIEDRICH AUTOMATIC
DRILL RIG:DIEDRICH D-50 TRACKED ATV/02

CALIBRATION DATE: 11/1/20
COORD: 41.667039, -81.425540

ALIGNMENT: SR 283 BASELINE

SAMPLING METHOD: SPT / NQ
PAGE
1 OF 2

EXPLORATION ID
B-003-0-22

578.2

ELEVATION: 578.2 (MSL)

STATION / OFFSET: 166+70, 42' LT.PROJECT: LAK-283-4.58

STR ID: LAK-283-4.58

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
ODOT

CLASS (GI)
GRADATION (%) ATTERBERGN60

REC
(%)

ELEV. BACK
FILL

HP
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72SHALE, GRAY, MODERATELY WEATHERED, WEAK TO
SLIGHTLY STRONG, VERY THIN TO THIN BEDDED,
FRACTURED TO SLIGHTLY FRACTURED, SLIGHTLY ROUGH,
TIGHT APERTURE WIDTH. (continued)

@33.9'; COMPRESSIVE STRENGTH OF INTACT ROCK = 2255
PSI

CORE99

543.2

NQ-1

PID: 110807 PG 2 OF 2START: 4/8/22 END: 4/8/22STATION / OFFSET: 166+70, 42' LT. B-003-0-22PROJECT: LAK-283-4.58

548.2

STR ID: LAK-283-4.58

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
ODOT

CLASS (GI)
GRADATION (%) ATTERBERGN60

REC
(%)

ELEV. BACK
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HP
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: PAVEMENT WAS REPLACED WITH 0.5 BAG ASPHALT COLD PATCH; BACKFILLED WITH 0.5 BAG BENTONITE PELLETS/SOIL CUTTINGS MIXTURE
NOTES: GROUNDWATER WAS ENCOUNTERED AT 3.5' DURING DRILLING AND NO WATER READING WAS TAKEN UPON COMPLETION BECAUSE WATER WAS USED FOR ROCK CORING OPERATIONS.

EOB
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33

34

35
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24

50/3"

68

LOOSE, DARK GRAY, STONE FRAGMENTS WITH SAND,
SILT, AND CLAY, RIVER MUG, WET

NOTE: ADVANCED THROUGH BRIDGE DECK, ASPHALT
PAVEMENT (11.0" IN THICKNESS) AND CONCRETE DECK
(12.0" IN THICKNESS)
MEDIUM DENSE, BROWN, GRAVEL AND STONE
FRAGMENTS, FILL, WET
VERY STIFF TO HARD, GRAY, SANDY SILT, SOME CLAY,
TRACE TO LITTLE STONE FRAGMENTS, DAMP
@5.5'; HARD

@8.5'; DENSE TO LOOSE

HARD, GRAY, SANDY SILT, SOME SHALE FRAGMENTS,
LITTLE CLAY, DAMP

SHALE, GRAY, HIGHLY WEATHERED, VERY WEAK TO
WEAK.

NOTE: AUGERED TO 19.0' AND STARTED CORING
BEDROCK.
SHALE, GRAY, MODERATELY TO SLIGHTLY WEATHERED,
WEAK TO SLIGHTLY STRONG, VERY THIN TO THIN BEDDED,
FRACTURED TO SLIGHTLY FRACTURED, SLIGHTLY ROUGH,
TIGHT APERTURE WIDTH.

@21.7'; COMPRESSIVE STRENGTH OF INTACT ROCK = 3256
PSI

@27.8'; COMPRESSIVE STRENGTH OF INTACT ROCK = 3395
PSI

31
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A-1-a (V)

A-4a (6)

A-4a (6)

A-4a (V)

A-4a (2)

A-4a (V)

Rock (V)

CORE

8
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-

67

0
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100

100

100

100
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96

572.1

571.1

564.1

558.6

556.1
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-

-

4.00

4.5+

4.5+

4.5+

-

-

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

NQ-1

ENERGY RATIO (%): 98.6
DRILLING METHOD: 3.25" HSA

START: 3/28/22 END: 3/28/22
PID: 110807
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: PGI / COREY

DRILLING FIRM / OPERATOR: OTB / OTB

EOB: 29.0 ft.
HAMMER: SAFETY HAMMER
DRILL RIG: MOBILE B-57 (TRUCK)/2

CALIBRATION DATE: 11/1/20
COORD: 41.666979, -81.425326

ALIGNMENT: SR 283 BASELINE

SAMPLING METHOD: SPT / NQ
PAGE
1 OF 1

EXPLORATION ID
B-004-0-22

575.1

ELEVATION: 575.1 (MSL)

STATION / OFFSET: 167+04, 10' RT.PROJECT: LAK-283-4.58

STR ID: LAK-283-4.58

CSGR FS CLSI
DEPTHS SPT/

RQD
MATERIAL DESCRIPTION

AND NOTES LL PL PI WC
ODOT

CLASS (GI)
GRADATION (%) ATTERBERGN60

REC
(%)

ELEV. BACK
FILL

HP
(tsf)

SAMPLE
ID
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: PAVEMENT WAS REPLACED WITH 0.5 BAG ASPHALT COLD PATCH; BACKFILLED WITH 0.5 BAG BENTONITE PELLETS/SOIL CUTTINGS MIXTURE
NOTES: GROUNDWATER WAS MEASURED AT 0.75' ABOVE GROUND BEFORE DRILLING AND NO WATER READING WAS TAKEN UPON COMPLETION BECAUSE WATER WAS USED FOR ROCK CORING OPERATIONS.
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ASPHALT PAVEMENT (10.0" IN THICKNESS)
CONCRETE (8.0" IN THICKNESS)
STIFF TO VERY SOFT, BROWN, SILT, LITTLE TO SOME
CLAY, LITTLE SAND, FILL, MOIST TO WET

@3.5'; MEDIUM STIFF

@6.0'; VERY SOFT, WET

@8.5'; VERY SOFT, WET

LOOSE, BROWN, COARSE AND FINE SAND, SOME FINES,
TRACE STONE FRAFMENTS, WET

VERY STIFF TO HARD, GRAY, SANDY SILT, SOME CLAY,
TRACE STONE FRAGMENTS, MOIST TO DAMP

@16.0'; HARD, TILL, DAMP

@18.5'; HARD, TILL, DAMP

HARD, GRAY, SANDY SILT, SOME SHALE FRAGMENTS,
LITTLE CLAY, DAMP

SHALE, GRAY, HIGHLY WEATHERED, WEAK TO
MODERATELY STRONG.
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ENERGY RATIO (%): 98.6
DRILLING METHOD: 3.25" HSA

START: 3/25/22 END: 3/25/22
PID: 110807
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: PGI / COREY

DRILLING FIRM / OPERATOR: OTB / OTB

EOB: 39.0 ft.
HAMMER: SAFETY HAMMER
DRILL RIG: MOBILE B-57 (TRUCK)/2

CALIBRATION DATE: 11/1/20
COORD: 41.667073, -81.425278

ALIGNMENT: SR 283 BASELINE

SAMPLING METHOD: SPT / NQ
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EXPLORATION ID
B-005-0-22

583.6

ELEVATION: 583.6 (MSL)

STATION / OFFSET: 167+35, 10' LT.PROJECT: LAK-283-4.58

STR ID: LAK-283-4.58
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55

NOTE: AUGERED TO 29.0' AND STARTED CORING
BEDROCK.
SHALE, GRAY, MODERATELY TO SLIGHTLY WEATHERED,
WEAK TO SLIGHTLY STRONG, VERY THIN TO THIN BEDDED,
FRACTURED TO SLIGHTLY FRACTURED, SLIGHTLY ROUGH,
TIGHT APERTURE WIDTH. (continued)

@32.6'; COMPRESSIVE STRENGTH OF INTACT ROCK = 3412
PSI

@37.3'; COMPRESSIVE STRENGTH OF INTACT ROCK = 3171
PSI

CORE95

544.6

NQ-1

PID: 110807 PG 2 OF 2START: 3/25/22 END: 3/25/22STATION / OFFSET: 167+35, 10' LT. B-005-0-22PROJECT: LAK-283-4.58

553.6

STR ID: LAK-283-4.58

CSGR FS CLSI
DEPTHS SPT/
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MATERIAL DESCRIPTION
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: PAVEMENT WAS REPLACED WITH 0.5 BAG ASPHALT COLD PATCH; BACKFILLED WITH 0.5 BAG BENTONITE PELLETS/SOIL CUTTINGS MIXTURE
NOTES: GROUNDWATER WAS ENCOUNTERED AT 13.5' DURING DRILLING AND NO WATER READING WAS TAKEN UPON COMPLETION BECAUSE WATER WAS USED FOR ROCK CORING OPERATIONS.
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ASPHALT PAVEMENT (10.0" IN THICKNESS)
ROADBASE: LIMESTONE FRAGMENTS (7.0" IN THICKNESS)

MEDIUM DENSE, BROWN, SHALE FRAGMENTS WITH
SAND AND SILT, TRACE CLAY, FILL, MOIST

OLD RED BRICK ROAD (FILL)

VERY STIFF, BROWN, SANDY SILT, SOME CLAY, TRACE
STONE FRAGMENTS, FILL, DAMP

MEDIUM STIFF, BROWN, SILTY CLAY, LITTLE SAND,
TRACE STONE FRAGMENTS, FILL, MOIST
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ENERGY RATIO (%): 98.6
DRILLING METHOD: 2.25" SSA

START: 3/29/22 END: 3/29/22
PID: 110807
TYPE: BRIDGE REPLACEMENT SAMPLING FIRM / LOGGER: PGI / COREY

DRILLING FIRM / OPERATOR: OTB / OTB

EOB: 10.0 ft.
HAMMER: SAFETY HAMMER
DRILL RIG: MOBILE B-57 (TRUCK)/2

CALIBRATION DATE: 11/1/20
COORD: 41.667149, -81.425035

ALIGNMENT: SR 283 BASELINE

SAMPLING METHOD: SPT
PAGE
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EXPLORATION ID
B-006-0-22

585.2

ELEVATION: 585.2 (MSL)

STATION / OFFSET: 168+05, 6' RT.PROJECT: LAK-283-4.58

STR ID: LAK-283-4.58
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ABANDONMENT METHODS, MATERIALS, QUANTITIES: PAVEMENT WAS REPLACED WITH 0.5 BAG ASPHALT COLD PATCH; BACKFILLED WITH 0.5 BAG BENTONITE PELLETS/SOIL CUTTINGS MIXTURE
NOTES: GROUNDWATER WAS NOT ENCOUNTERED DURING AND UPON COMPLETION OF DRILLING OPERATIONS.
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SOIL/ROCK BORINGS PROFILE

LAK-283-4.58

LAKE COUNTY, OHIO

730611

PID #

B-001-0-22 SS-1 1.5 23 27 18 9 0 1 13 67 86 19 BROWN SILT, LITTLE CLAY, LITTLE SAND (FILL) A-4b (8)

B-001-0-22 SS-2 3.5 15 26 18 8 1 2 20 55 76 21 BROWN SILT, SOME CLAY, SOME SAND, TRACE STONE FRAGMENTS (FILL) A-4b (8)

B-001-0-22 SS-3 6.0 18 BROWN GRAVEL AND STINE FRAGMENTS WITH SAND, LITTLE FINES A-1-b (V)

B-001-0-22 SS-4 8.5 16 BROWN GRAVEL AND STINE FRAGMENTS WITH SAND, LITTLE FINES A-1-b (V)

B-002-0-22 SS-1 1.5 19 26 18 8 1 2 20 56 77 21 BROWN SILT, SOME CLAY, SOME SAND, TRACE STONE FRAGMENTS (FILL) A-4b (8)

B-002-0-22 SS-2 3.5 20 26 18 8 2 4 27 52 67 15 BROWN SILT, SOME SAND, LITTLE CLAY, TRACE STONE FRAGMENTS (FILL) A-4b (6)

B-002-0-22 SS-3 6.0 29 BROWN SILT, SOME SAND, LITTLE CLAY, TRACE STONE FRAGMENTS (FILL) A-4b (V)

B-002-0-22 SS-4 8.5 18 BROWN GRAVEL AND STONE FRAGMENTS WITH SILT FILL LAYER A-1-b (V)

B-002-0-22 SS-5 13.5 13 NP NP NP 39 30 19 10 13 3 BROWN GRAVEL AND STONE FRAGMENTS WITH SAND, LITTLE FINES A-1-b (0)

B-002-0-22 SS-6 18.5 10 22 14 8 13 27 17 26 43 16 GRAY SANDY SILT, LITTLE CLAY, LITTLE STONE FRAGMENTS (TILL) A-4a (2)

B-002-0-22 SS-7 23.5 8 GRAY SANDY SILT, LITTLE CLAY, SOME SHALE FRAGMENTS A-4a (V)

B-002-0-22 SS-8 28.5 6 GRAY HIGHLY WEATHERED SHALE Rock (V)

B-003-0-22 SS-1 1.0 18 BROWN SILT, SOME CLAY, LITTLE SAND, TRACE STONE FRAGMENTS (FILL) A-4b (V)

B-003-0-22 SS-2 3.5 24 BROWN SILT, SOME CLAY, LITTLE SAND, TRACE STONE FRAGMENTS (FILL) A-4b (V)

B-003-0-22 SS-3 5.0 20 29 19 10 26 18 16 27 40 13 BROWN SANDY SILT, SOME STONE FRAGMENTS, LITTLE CLAY (FILL) A-4a (1)

B-003-0-22 SS-4 6.5 4 GRAY STONE FRAGMENTS (BACKFILL) A-1-a (V)

B-003-0-22 SS-5 8.0 19 GRAY SANDY SILT, LITTLE STONE FRAGMENTS, LITTLE CLAY (FILL) A-4a (V)

B-003-0-22 SS-6 11.0 12 GRAY SANDY SILT, SOME CLAY, LITTLE STONE FRAGMENTS (TILL) A-4a (V)

B-003-0-22 SS-7 13.5 11 GRAY SANDY SILT, SOME CLAY, LITTLE STONE FRAGMENTS (TILL) A-4a (V)

B-003-0-22 SS-8 16.0 11 23 13 10 13 12 16 32 59 27 GRAY SANDY SILT, SOME CLAY, LITTLE STONE FRAGMENTS (TILL) A-4a (5)

B-003-0-22 SS-9 18.5 12 28 18 10 21 20 12 29 47 18 GRAY SANDY SILT, SOME SHALE FRAGMENTS, LITTLE CLAY A-4a (2)

B-003-0-22 SS-10 21.0 7 GRAY HIGHLY WEATHERED SHALE Rock (V)

B-003-0-22 SS-11 23.5 8 GRAY HIGHLY WEATHERED SHALE Rock (V)

B-004-0-22 SS-1 1.0 22 31 18 13 49 21 9 11 21 10 DARK GRAY STONE FRAGMENTS WITH SAND, SILT AND CLAY (RIVER MUG) A-2-6 (0)

B-004-0-22 SS-2 2.5 5 NP NP NP 94 BROWN GRAVEL AND STONE FRAGMENTS (FILL) A-1-a (V)

B-004-0-22 SS-3 4.0 13 24 14 10 9 11 14 39 66 27 GRAY SANDY SILT, SOME CLAY, TRACE STONE FRAGMENTS A-4a (6)

B-004-0-22 SS-4 5.5 12 24 15 9 13 10 13 36 64 28 GRAY SANDY SILT, SOME CLAY, LITTLE STONE FRAGMENTS (TILL) A-4a (6)

B-004-0-22 SS-5 8.5 12 GRAY SANDY SILT, SOME CLAY, LITTLE STONE FRAGMENTS (TILL) A-4a (V)

B-004-0-22 SS-6 11.0 11 19 12 7 23 16 16 28 45 17 GRAY SANDY SILT, SOME SHALE FRAGMENTS, LITTLE CLAY A-4a (2)
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Summary of Laboratory Results
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Soil DescriptionDepth

(ft)
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TR.-TRACE, BR.-BROWN, LI.-LITTLE, S/F-STONE
FRAGMENTS, SO.-SOME, RB-ROADBASE,
NP-NON-PLASTIC, POSS-POSSIBLE

Client:  CT CONSULTANT, INC.
Project:  LAK-283-4.58
Location:  LAKE COUNTY, OHIO
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B-004-0-22 SS-7 13.5 9 GRAY SANDY SILT, SOME SHALE FRAGMENTS, LITTLE CLAY A-4a (V)

B-004-0-22 SS-8 18.5 9 GRAY HIGHLY WEATHERED SHALE Rock (V)

B-005-0-22 SS-1 1.5 20 25 18 7 0 1 19 60 79 19 BROWN SILT, LITTLE CLAY, LITTLE SAND (FILL) A-4b (8)

B-005-0-22 SS-2 3.5 17 30 19 11 0 0 12 67 87 21 BROWN SILT, SOME CLAY, LITTLE SAND (FILL) A-4b (V)

B-005-0-22 SS-3 6.0 32 BROWN SILT, SOME CLAY, LITTLE SAND (FILL) A-4b (V)

B-005-0-22 SS-4 8.5 27 BROWN SILT, SOME CLAY, LITTLE SAND (FILL) A-4b (V)

B-005-0-22 SS-5 11.0 25 NP NP NP 5 39 29 21 28 7 BROWN COARSE AND SAND, SOME FINES, TRACE STONE FRAGMENTS A-3a (0)

B-005-0-22 SS-6 13.5 14 GRAY SANDY SILT, SOME CLAY, TRACE STONE FRAGMENTS (TILL) A-4a (V)

B-005-0-22 SS-7 16.0 12 24 14 10 10 11 15 39 64 25 GRAY SANDY SILT, SOME CLAY, TRACE STONE FRAGMENTS (TILL) A-4a (6)

B-005-0-22 SS-8 18.5 12 GRAY SANDY SILT, SOME CLAY, TRACE STONE FRAGMENTS (TILL) A-4a (V)

B-005-0-22 SS-9 23.5 9 22 15 7 23 20 17 28 40 12 GRAY SANDY SILT, SOME STONE FRAGMENTS, LITTLE CLAY A-4a (1)

B-005-0-22 SS-10 28.5 5 GRAY HIGHLY WEATHERED SHALE Rock (V)

B-006-0-22 SS-1 1.0 12 22 17 5 32 16 21 23 30 7 BROWN STONE FRAGMENTS WITH SAND AND SILT, TRACE CLAY (FILL) A-2-4 (0)

B-006-0-22 SS-2 3.5 12 NP NP NP 28 17 29 22 27 5 BROWN STONE FRAGMENTS WITH SAND AND SILT, TRACE CLAY (FILL) A-2-4 (0)

B-006-0-22 SS-3 6.0 12 BROWN SANDY SILT, SOME CLAY, TRACE STONE FRAGMENTS (FILL) A-4a (V)

B-006-0-22 SS-4 8.5 29 BROWN SILTY CLAY, LITTLE SAND, TRACE STONE FRAGMENTS (FILL) A-6b (V)
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Summary of Laboratory Results
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TR.-TRACE, BR.-BROWN, LI.-LITTLE, S/F-STONE
FRAGMENTS, SO.-SOME, RB-ROADBASE,
NP-NON-PLASTIC, POSS-POSSIBLE

Client:  CT CONSULTANT, INC.
Project:  LAK-283-4.58
Location:  LAKE COUNTY, OHIO
Pro. Number:  G22002GPR
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Client:  CT CONSULTANT, INC.
Project:  LAK-283-4.58
Location:  LAKE COUNTY, OHIO
Pro. Number:  G22002GPR
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BROWN GRAVEL AND STONE FRAGMENTS (FILL), A-1-a

DARK GRAY STONE FRAGMENTS WITH SAND, SILT AND CLAY (RIVER MUG), A-2-6

GRAY SANDY SILT, SOME CLAY, TRACE STONE FRAGMENTS, A-4a

GRAY SANDY SILT, SOME CLAY, LITTLE STONE FRAGMENTS (TILL), A-4a
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LABORATORY TEST STANDARDS 

STANDARD                                                                                                REFERENCE NUMBER

I. Soil/Rock Testing 

Description and Identification of Soils (Visual-Manual Procedures) ......................ASTM D 2488 
 Classification of Soils for Engineering Purposes (USCS). .. ....................................ASTM D 2487 
 Laboratory Determination of Water (Moisture) Content of Soil and Rock..............ASTM D 2216 
 Classification for Sizes of Aggregate for Road and Bridge Construction ..................ASTM D 488 
 Liquid Limit, Plastic Limit, and Plasticity Index of Soils ........................................ASTM D 4318 
 Shrinkage Factors of Soils by Mercury Method.........................................................ASTM D 427 
 Moisture, Ash, and Organic Matter of Peat and Other Organic Soils ......................ASTM D 2974 
 Specific gravity of Soils..............................................................................................ASTM D 854
 Direct Shear Test of Soils under Consolidated Drained Conditions........................ .ASTM D 3080 
 Particle-Size Analysis of Soils ................. . ................................................................ASTM D 422 
 Unconfined Compressive Strength of Cohesive Soils... ...........................................ASTM D 2166 
 Compressive Strength of Intact Rock Core Specimens ............................................ASTM D 7012 
 Slake Durability Index of Shale/Similar Weak Rock Test .......................................ASTM D 4644 
 Point Load Test of Rock Core Specimens .. .. ... ........................................ ISRM* / ASTM D5731 
 CBR (California Bearing Ration) of Laboratory-Compacted Soils..........................ASTM D 1883 
 Laboratory Compaction Characteristics of Soil using Standard Effort ......................ASTM D 698 
 Laboratory Compaction Characteristics of Soil using Modified Effort....................ASTM D 1557 
 One-Dimensional Consolidation Properties of Soils ................................................ASTM D 2435 
 One-Dimensional Swell or Settlement Potential of Cohesive Soils .........................ASTM D 4546 
      Ph of Soil……………………………………………………………………………ASTM D 4972

 *ISRM – International Society for Rock Mechanics 

II. Concrete Testing 

      Compressive Strength for Cylindrical Concrete Specimens…………………………..ASTM C-39 
      Acid-Soluble Chloride in Mortar and Concrete…………………………………….ASTM C 1152
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APPENDIX A.1 - ODOT Quick Reference for Visual Description of Soils 

1) STRENGTH OF SOIL: 2) COLOR :
Non-Cohesive (granular) Soils - Compactness 

Description Blows Per Ft.
Very Loose < 4 

Loose 5 – 10 
Medium Dense 11 – 30 

Dense 31 – 50 
Very Dense > 50

If a color is a uniform color throughout, the term is single, 
modified by an adjective such as light or dark.  If the 
predominate color is shaded by a secondary color, the 
secondary color procedes the primary color.  If two major 
and distinct colors are swirled throughout the soil, the 
colors are modified by the term “mottled” 

3) PRIMARY COMPONENT

Use DESCRIPTION from ODOT Soil Classification Chart 
on Back 

Cohesive (fine grained) Soils - Consistency 

Description 
Qu 

(TSF) 
Blows 
Per Ft. 

Hand Manipulation 
4) COMPONENT MODIFIERS:

Very Soft <0.25 <2 Easily penetrates 2” by fist Description 
Percentage By 

Weight 

Soft 0.25-0.5 2 - 4 Easily penetrates 2” by thumb Trace 0% - 10% 

Medium Stiff 0.5-1.0 5 - 8 
Penetrates by thumb with 

moderate effort Little 10% - 20% 

Stiff 1.0-2.0 9 - 15 
Readily indents by thumb, but 

not penetrate Some 20% - 35% 

Very Stiff 2.0-4.0 16 - 30 Readily indents by thumbnail “And” 35% -50% 

Hard >4.0 >30
Indent with difficulty by 

thumbnail 

6) Relative Visual Moisture
5) Soil Organic Content Criteria 

Description 
% by 

Weight 
Description 

Cohesive Soil Non-cohesive Soils 

Slightly 
Organic 

2% - 
4% Dry 

Powdery; 
Cannot be rolled; 
Water content well below the plastic limit 

No moisture present 

Moderately 
Organic 

4% - 
10% Damp 

Leaves very little moisture when pressed 
between fingers; 
Crumbles at or before rolled to 1/8”; 
Water content below plastic limit 

Internal moisture, but 
no to little surface 
moisture 

Highly 
Organic 

> 10% Moist 

Leaves small amounts of moisture when 
pressed between fingers; 
Rolled to 1/8” or smaller before crumbling; 
Water content above plastic limit to -3% 
of the liquid limit 

Free water on surface, 
moist (shiny) 
appearance 

Wet 

Very mushy; 
Rolled multiple times to 1/8” or smaller 
before crumbles; 
Near or above the liquid limit 

Voids filled with free 
water, can be poured 
from split spoon. 

APPENDIX A.2 - ODOT Quick Reference Guide for Rock Description 

1) ROCK TYPE:  Common rock types are:  Claystone; Coal; Dolomite; Limestone; Sandstone; Siltstone; & Shale. 

2) COLOR:  To be determined when rock is wet.  When using the GSA Color charts use only Name, not code. 

3) WEATHERING 5) TEXTURE 

Description Field Parameter Component Grain Diameter 

Unweathered 
No evidence of any chemical or mechanical alternation of the rock mass.  Mineral crystals have a bright 
appearance with no discoloration. Fractures show little or no staining on surfaces. Boulder >12” 

Slightly 
weathered 

Slight discoloration of the rock surface with minor alterations along discontinuities.  Less than 10% of the 
rock volume presents alteration. Cobble 3”-12” 

Gravel 0.08”-3” Moderately 
weathered 

Portions of the rock mass are discolored as evident by a dull appearance.  Surfaces may have a pitted 
appearance with weathering “halos” evident.  Isolated zones of varying rock strengths due to alteration may 
be present.  10 to 15% of the rock volume presents alterations. Coarse 0.02”-0.08” 

Highly 
weathered 

Entire rock mass appears discolored and dull.  Some pockets of slightly to moderately weathered rock may 
be present and some areas of severely weathered materials may be present. Medium 0.01”-0.02” 

Severely 
weathered 

Majority of the rock mass reduced to a soil-like state with relic rock structure discernable.  Zones of more 
resistant rock may be present, but the material can generally be molded and crumbled by hand pressures. Fine 0.005”-0.01” 

Sand 

Very fine 0.003”-0.005” 

4) RELATIVE STRENGTH 6) BEDDING 

Description Field Parameter Description Thickness

Very Weak 
Core can be carved with a knife and scratched by fingernail.  Can be excavated readily with a point of a pick.  
Pieces 1 inch or more in thickness can be broken by finger pressure.   Very Thick >36” 

Weak 
Core can be grooved or gouged readily by a knife or pick.  Can be excavated in small fragments by moderate 
blows of a pick point.  Small, thin pieces can be broken by finger pressure. Thick 18” – 36” 

Slightly 
Strong 

Core can be grooved or gouged 0.05 inch deep by firm pressure of a knife or pick point.  Can be excavated in 
small chips to pieces about 1-inch maximum size by hard blows of the point of a geologist’s pick. Medium 10” – 18” 

Moderately 
Strong 

Core can be scratched with a knife or pick.  Grooves or gouges to ¼”  deep can be excavated by hand blows of a 
geologist’s pick.  Requires moderate hammer blows to detach hand specimen. Thin 2” – 10” 

Strong 
Core can be scratched with a knife or pick only with difficulty.  Requires hard hammer blows to detach hand 
specimen.  Sharp and resistant edges are present on hand specimen. Very Thin 0.4” – 2” 

Very Strong 
Core cannot be scratched by a knife or sharp pick.  Breaking of hand specimens requires hard repeated blows of 
the geologist hammer. Laminated 0.1” – 0.4” 

Extremely 
strong 

Core cannot be scratched by a knife or sharp pick.  Chipping of hand specimens requires hard repeated blows of 
the geologist hammer. 

Thinly 
Laminated 

<0.1” 
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7) DESCRIPTORS 

Arenaceous – sandy Argillaceous - clayey Brecciated – contains angular to subangular gravel 
Calcareous - contains calcium carbonate Carbonaceous - contains carbon Cherty- contains chert fragments 
Conglomeritic - contains rounded to subrounded gravel Crystalline – contains crystalline structure Dolomitic- contains calcium/magnesium carbonate 
Ferriferous – contains iron Fissile – thin planner partings Fossiliferous – contains fossils 
Friable – easily broken down  Micaceous – contains mica Pyritic – contains pyrite 
Siliceous – contains silica Stylolitic – contain stylotites (suture like structure) Vuggy – contains openings 

8) DISCONTINUITIES 

a) Discontinuity Types b) Degree of Fracturing
Type Parameters Description Spacing c) Aperture Width

Fault 
Fracture which expresses displacement parallel to the surface 
that does not result in a polished surface. Unfractured > 10 ft Description Spacing

Joint 
Planar fracture that does not express displacement.  Generally 
occurs at regularly spaced intervals. Intact 3 ft. – 10 ft. Open > 0.2 in. 

Shear 
Fracture which expresses displacement parallel to the surface 
that results in polished surfaces or slickensides. Slightly fractured 1 ft – 3 ft Narrow 0.05 in. - 0.2  in. 

Bedding A surface produced along a bedding plane. Moderately 
fractured 

4 in. – 12 in. Tight <0.05 in. 

Contact 
A surface produced along a contact plane.  
(generally not seen in Ohio) Fractured 2 in – 4 in. 

Highly fractured < 2 in. 

d) Surface Roughness 
Description Criteria 10) LOSS

Very Rough Near vertical steps and ridges occur on the discontinuity surface. 

Slightly Rough Asperities on the discontinuity surface are distinguishable and can be felt. 

Slickensided Surface has a smooth, glassy finish with visual evidence of striation. 

9) RQD 

MF NF MFNF NF

L=25 L=33 L=20 L=12
L=0” 

No Pieces 
>4”

L=0” 
No 

Recovery

120

NF/ 
Clay 

100*
4>

=
CoreofLengthTotal

inchesPiecesofLength
RQD

%75100
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12203325 =∗+++=RQD  
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−
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L
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LossRun  100∗

−
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L
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LR=Run Length RR=Run Recovery  
LU=Rock Unit Length RU=Rock Unit Recovery 
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