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PROJECT DESCRIPTION

HISTORIC RECORDS

GEOLOGY

LOCATION MAP

SCALE IN MILES

0 1 2 3 4

PARTICLE SIZE DEFINITIONS

12" 3" 2.0 mm 0.42 mm 0.074 mm 0.005 mm

BOULDERS COBBLES GRAVEL COARSE SAND FINE SAND SILT CLAY

No. 10 SIEVE No. 40 SIEVE No. 200 SIEVE

RECON. -

DRILLING -

DRAWN -

REVIEWED -

LEGEND

PAVEMENT OR BASE = X = APPROXIMATE THICKNESS

HORIZONTAL BAR INDICATES A CHANGE IN STRATIGRAPHY.

DRIVE SAMPLE AND/OR ROCK CORE BORING PLOTTED TO VERTICAL SCALE ONLY.

GRAVEL AND/OR STONE FRAGMENTS                

COARSE AND FINE SAND                         

GRAVEL AND/OR ST. FRAGS. WITH SAND AND SILT  

SANDY SILT                                   

SILT AND CLAY                                

SILTY CLAY                                   

EXPLORATION LOCATION - PLAN VIEW

GRAVEL AND/OR STONE FRAGMENTS WITH SAND       

FINE SAND                                    

SILT                                         

CLAY                                         

SANDSTONE                   

SOD AND TOPSOIL = X = APPROXIMATE THICKNESS

SHALE                        

WC INDICATES WATER CONTENT IN PERCENT.

N60

INDICATES FREE WATER ELEVATION.

INDICATES STATIC WATER ELEVATION.

NORMALIZED TO 60% DRILL ROD ENERGY RATIO.

INDICATES STANDARD PENETRATION RESISTANCE

Y/D"= NUMBER OF BLOWS (UNCORRECTED) FOR D" OF PENETRATION AT REFUSAL.

X= NUMBER OF BLOWS FOR 6 INCHES (UNCORRECTED).

NUMBER OF BLOWS FOR STANDARD PENETRATION TEST (SPT):

SS INDICATES A SPLIT-SPOON SAMPLE.

NP INDICATES A NON-PLASTIC SAMPLE.

TR INDICATES THE TOP OF ROCK.

EQUAL TO OR GREATER THAN THE LIQUID LIMIT MINUS 3.

INDICATES A PLASTIC MATERIAL WITH A MOISTURE CONTENT

GREATER THAN 25 % OR GREATER THAN 19 % WITH A WET APPEARANCE.

INDICATES A NON-PLASTIC MATERIAL WITH A MOISTURE CONTENT

X/Y/D"

NQ2 INDICATES TRIPLE TUBE, CORE BARREL.

ST INDICATES A SHELBY TUBE SAMPLE.

CLASS

 ODOT 

MECH./VISUAL

CLASSIFIED

12 23

33 68

60 60 

 A-1-a 

 A-1-b 

 A-3a  

 A-2-4 

 A-4a  

27 A-3   

19

3 6

17

167 227

12 13 A-6a  

 A-6b  

 TOTAL 

VISUAL 

14 A-4b  

   A-7-6   

VISUAL 

VISUAL 

1

1

VISUAL 

5

4

1

ORGANIC SILT                                    A-8a    12

12

| IR-277

STA. 37+11.76

BEGIN PROJECT

| IR-77/IR-76

STA. 120+00

BEGIN PROJECT

| IR-277

STA. 115+73.05

END PROJECT

01/14/2019 - 01/17/2019 

02/19/2019 - 05/11/2019 

EB, ZM, KA, 07/2019 

BPA, 07/30/2019 

REFERENCED OR PRESENTED WITHIN THE SOIL PROFILE SHEETS.

NOT ARE THEREFORE, AND ANALYSIS, OUR FOR UTILIZED NOT WERE HOWEVER, 

REVIEWED, WERE PLANS ABOVE THE WITH ASSOCIATED BORINGS SOIL HISTORICAL 

6, 1961.

JAN. DATED LABORATORY RESEARCH AND TESTING HIGHWAY STATE THE BY PREPARED 

1-16, SHEETS SUM-18-9.23 PROJECT ODOT OF PART AS SHEETS PROFILE -SOIL 

30, 1963; AND,

OCT. DATED LABORATORY RESEARCH AND TESTING HIGHWAY STATE THE BY PREPARED 

1-27, SHEETS SUM-5-9.33 PROJECT ODOT OF PART AS SHEETS PROFILE -SOIL 

1960;

9, MAY DATED LABORATORY RESEARCH AND TESTING HIGHWAY STATE THE BY PREPARED 

1-12, SHEETS SUM-224-5.85 PROJECT ODOT OF PART AS SHEETS PROFILE -SOIL 

25, 1961;

SEPT. DATED LABORATORY RESEARCH AND TESTING HIGHWAY STATE THE BY PREPARED 

-SOIL PROFILE SHEETS AS PART OF ODOT PROJECT SUM-5-10.62, SHEETS 1-9,

10, 1960;

NOV. DATED LABORATORY RESEARCH AND TESTING HIGHWAY STATE THE BY PREPARED 

-SOIL PROFILE SHEETS AS PART OF ODOT PROJECT SUM-18-6.88, SHEETS 1-17,

THE PROJECT:

FOR EVALUATION AND REVIEW FOR AVAILABLE WERE REPORT/PLANS FOLLOWING THE 

GEOLOGY (CONTINUED)

RECONNAISSANCE

PAVEMENT CONDITIONS BY ROADWAY SEGMENT ARE PROVIDED AND IS PROVIDED BELOW.

AND USE LAND THE OF SUMMARY A VISIT. THE DURING PHOTOGRAPHED AND NOTED WERE 

CONDITIONS, PAVEMENT EXISTING THE INCLUDING CONDITIONS, SITE RAMPS. CONNECTING 

AND IR-277 IR-77, IR-76, ALONG 2019, 17, JANUARY AND 2019 14, JANUARY BETWEEN 

CONDUCTED WERE AREA PROJECT OVERALL THE FOR VISITS RECONNAISSANCE FIELD 

LAND USE AND COVER

INTERSTATE ROUTES

SPALLING AND PATCHING WAS OBSERVED IN THIS SECTION. 

JOINT LATERAL AND LONGITUDINAL SEVERITY LOW WEAR. SURFACE AND WEATHERING 

OF SIGNS MINOR WITH FAIR BE TO OBSERVED WAS PROJECT THE OF END NORTHERN 

THE AT LOCATED IR-77 OF PORTION ASPHALT THE OF CONDITION PAVEMENT THE 

SECTIONS. TWO INTO DIVIDED BE CAN IR-77 ALONG PAVEMENT THE OF CONDITION THE 

CRACK SEALING DEFICIENCIES. 

SEVERITY LOW AND POTHOLES SEVERITY LOW FEW A AS WELL AS SECTIONS, THESE 

ALONG COMMON WAS CRACKING TRANSVERSE AND LONGITUDINAL SEVERITY MODERATE 

TO LOW WEAR. SURFACE AND WEATHERING OF SIGNS MARGINAL WITH GOOD TO FAIR 

BE TO OBSERVED WAS IR-277 AND IR-76 ALONG CONDITION PAVEMENT THE GENERAL, IN 

| IR-77/IR-76

STA. 267+00

END PROJECT

AASHTO METHOD OF SOIL CLASSIFICATION. 

THE TO ACCORDING A-8 AS PRIMARILY CLASSIFIED ARE MUCK CARLISLE AS MAPPED 

SOILS THE CLASSIFICATION. SOIL OF METHOD AASHTO THE TO ACCORDING SOILS TYPE 

A-2-6 OR A-6 A-2, A-4, AS CLASSIFYING SOILS, FINE-GRAINED AND COARSE-GRAINED 

BOTH OF MIX A OF COMPRISED ARE SOILS SURROUNDING THESE SURVEY SOIL 

WEB THE ON BASED MORAINES. AND PLAINS, FLOOD PLAINS, TILL PLAINS, OUTWASH 

PLAINS, LAKE WITHIN DEPRESSIONS IN MATERIALS ORGANIC HERBACEOUS AND WOODY 

IN FORMED SOILS DRAINED POORLY VERY DEEP, VERY AS CHARACTERIZED ARE SERIES 

MUCK CARLISLE THE INTERCHANGE. THE OF SOUTHEAST AS WELL AS INTERCHANGE 

SW THE NEAR ENCOUNTERED WERE MUCK  CARLISLE AS MAPPED SOIL PLAINS. OUTWASH 

AND RIDGES, BEACH TERRACES, ON DEPOSITS OUTWASH STRATIFIED IN FORMED 

THAT SOILS DRAINED WELL MODERATELY DEEP, VERY AS CHARACTERIZED ARE SOILS 

SERIES BOGART WHILE RIDGES BEACH AND KAMES, TERRACES, PLAINS, OUTWASH ON 

SOILS DRAINED WELL DEEP, VERY AS CHARACTERIZED ARE SERIES CHILI THE IN SOILS 

PLAINS. ON TILL WISCONSINAN-AGE IN FORMED SOILS DRAINED WELL MODERATELY 

DEEP, VERY AS CHARACTERIZED ARE SERIES CANFIELD THE IN SOILS MUCK. CARLISLE 

AND LOAM BOGART COMPLEX, LAND CHILI-URBAN COMPLEX, LAND CANFIELD-URBAN 

3) INDUSTRIAL STRUCTURES.

2) COMMERCIAL PROPERTY INCLUDING VARIOUS SMALL SHOPS AND RESTAURANTS; AND 

FACILITIES (I.E., HIGH SCHOOL, MIDDLE SCHOOL, CHURCHES, PUBLIC WORKS, ETC.); 

EDUCATIONAL/INSTITUTIONAL 1) INCLUDE: PROJECT THE SURROUNDING AREA THE WITHIN 

USES LAND MINOR MORE WETLANDS. AND PROPERTY OPEN GENERALLY IS USE LAND THE 

IR-277 OF PORTION PROJECT THE ALONG AND INTERCHANGE SW THE NEAR BUILDINGS. 

APARTMENT AND HOMES FAMILY OF COMPRISED GENERALLY PROPERTY RESIDENTIAL 

OF CONSISTS IR-77 AND IR-76 ALONG AREA PROJECT THE OF MOST OF USE LAND THE 

OF THE SOILS SURROUNDING THE PROJECT SITE HAVE BEEN MAPPED AS

PORTION SIGNIFICANT A COMPOSITION. IN VARY OFTEN AND SOILS FILL OF CONSIST 

LARGELY WILL SOILS THESE THAT EXPECTED BE CAN IT BUT CLASSIFICATION, 

SOIL OF METHOD AASHTO THE TO ACCORDING CLASSIFIED NOT ARE SOILS 

THESE FILLING. AND CUTTING BY DISTURBED BEEN HAVE THAT SOILS AS DESCRIBED 

BE CAN SOILS THESE UDORTHENTS. AS SERVICE CONSERVATION RESOURCES NATURAL 

THE BY SURVEY) SOIL (WEB MAPPED GENERALLY ARE SITE PROJECT THE AT SOILS THE 

  

THE NORTHERN PORTION OF RAMP V.

ALONG AS WELL AS CROSSING AVE/IR-76 EAST THE NEAR IR-76 OF SIDE EASTERN 

THE ON OBSERVED WAS ROCK OUTCROPPED AS SITE THE OF PORTION NORTHEAST 

THE IN SHALLOW RELATIVELY BE TO OBSERVED WAS BEDROCK LOCATIONS. 

IN SURFACE) GROUND THE (ABOVE OUTCROPPING TO (BGS) SURFACE GROUND 

BELOW FT 225 ABOUT FROM RANGING DEPTH A AT BEDROCK PUTTING AMSL, FT 

800 AND 1050 OF ELEVATIONS BETWEEN BE TO EXPECTED BE CAN SITE PROJECT THE 

AT ELEVATIONS BEDROCK OHIO, OF MAP TOPOGRAPHY BEDROCK ODNR THE ON BASED 

SITE. PROJECT THE AT EAST TO WEST FROM UPWARD SLOPING BE TO ANTICIPATED 

IS BEDROCK BEDDED. MEDIUM TO THIN AND SANDY, TO CLAYEY COLOR, IN OLIVE AND 

GREENISH GRAY, AS DESCRIBED IS SILTSTONE THE WHILE PART, IN CALCAREOUS AND 

SILTY, TO CLAYEY COLOR, IN OLIVE AND GRAY BLACK, AS DESCRIBED IS FORMATION 

THIS IN SHALE THE SANDSTONE. AND LIMESTONE OF CONSTITUENTS LITHOLOGIC 

MINOR WITH FOSSILS, MARINE CONTAINING LOCALLY SILTSTONE AND SHALE 

PENNSYLVANIAN-AGE OF COMPRISED IS UNIT THIS UNDIVIDED. GROUPS, POTTSVILLE 

AND ALLEGHENY THE OF SILTSTONE AND SHALE OF CONSISTS AREA PROJECT 

THE WITHIN BEDROCK OHIO, OF MAP UNITS GEOLOGIC BEDROCK THE ON BASED 

GEOLOGY MAPS SOUTHEAST OF THE SW INTERCHANGE.

SURFICIAL THE ON NOTED WERE DEPOSITS ORGANIC OF AREAS SMALL GRAVEL. 

AND SAND WISCONSINAN-AGE OF FEET 90 BY UNDERLAIN DEPOSITS, ICE-CONTACT 

WISCONSINAN-AGE OF FT 160 AS MAPPED IS INTERCHANGE) SW IR-76, AND 

(IR-277 SITE PROJECT OF THE OF PORTION SOUTHERN THE INTERCHANGE. NW THE 

TOWARDS FT 20 TO OUT THINNING INTERCHANGE SW THE NEAR TILL WISCONSINAN-AGE 

OF FT 80 AS MAPPED IS INTERCHANGES SW AND NW THE BETWEEN PROJECT THE 

OF PORTION THE BEDROCK. ABOVE TILL WISCONSINAN-AGE OF FT 160 AS MAPPED 

IS IR-76 OF PORTIONS EASTERN THE AS WELL AS INTERCHANGE NW THE INCLUDES 

WHICH AREA THE TILL. AND GRAVEL SAND, SILT, CLAY, OF DEPOSITS INTERBEDDED 

COMPLEXLY OF FEET 150 BY UNDERLAIN GRAVEL, AND SAND WISCONSINAN-AGE OF 

FT 30 AS MAPPED IS IR-76) (IR-77, SITE PROJECT THE OF PORTION NORTHERN THE 

 

CONGLOMERATES AND SHALES.

SANDSTONES, AGE PENNSYLVANIAN TO DEVONIAN OVER DRIFT OLDER AND SAND 

WISCONSINAN-AGE CHARACTERISTICALLY ARE REGION THIS IN SOILS BOGS/FENS. 

AND LAKES, KETTLE KETTLES, ESKERS, TERRACES, KAME KAMES, BY DOMINATED 

LOBES GLACIAL CONVERGING TWO BETWEEN AREA HUMMOCKY RELIEF, MODERATE 

A IS THIS PLATEAUS. ALLEGHENY GLACIATED THE OF PART REGION, PHYSIOGRAPHIC 

PLATEAU INTERLOBATE AKRON-CANTON THE WITHIN LOCATED IS SITE PROJECT THE 

ELEVATION BEING APPROXIMATELY 1000 FT AMSL AT THE EASTERN END OF IR-277.

PEAK THE WITH EAST TO WEST FROM UPWARD GRADUALLY VERY SLOPES SITE 

PROJECT THE OF END SOUTH THE OVERPASS. AVE/IR-76 EAST THE NEAR ASML FT 

1033 OF ELEVATION PEAK A WITH EAST TO WEST FROM UPWARD SLOPES GENERALLY 

INTERCHANGES SW AND NW THE BETWEEN SITE PROJECT THE OF PORTION CENTRAL 

THE J. RAMP NEAR AMSL FT 1076 OF ELEVATION APPROXIMATE AN AT SITE THE OF 

PART THIS WITHIN ELEVATION PEAK THE WITH EAST TO WEST FROM UPWARDS SLOPES 

GRADUALLY TOPOGRAPHY THE SITE THE OF PORTION NORTHERN THE IN PORTION. 

CENTRAL THE IN PRESENT GRADES SLOPING WITH SITE THE OF PORTIONS SOUTHERN 

AND NORTHERN THE IN FLAT RELATIVELY IS SITE PROJECT THE AT TOPOGRAPHY THE 

PROJECT LIMITS.

THE WITHIN INTERSTATES REFERENCED THE ALONG BARRIERS NOISE 13 APPROXIMATELY 

OF CONSTRUCTION THE 5) AND, B); RAMP AND A2 RAMP L, RAMP J, RAMP U, RAMP 

M, RAMP N, (RAMP RAMPS/ROADWAYS CONNECTING 7 OF WIDENING/RECONSTRUCTION 

THE 4) W); RAMP AND V, RAMP T, (RAMP RAMPS CONNECTING 

3 OF RECONSTRUCTION AND REALIGNMENT THE 3) INTERCHANGE; IR-76/IR-277 

THE OF VICINITY THE IN WB IR-76 AND EB IR-277 OF RECONSTRUCTION/WIDENING 

THE 2) INTERCHANGE; IR-76/IR-77 THE OF VICINITY THE IN NB IR-77 AND 

NB IR-76 EB, IR-76 OF RECONSTRUCTION/WIDENING THE 1) INCLUDES: PROJECT THE 
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SUBSURFACE EXPLORATION

RECONNAISSANCE (CONTINUED)

SLOPES. PONDING WATER OR OBVIOUS DRAINAGE DEFICIENCIES WERE NOT OBSERVED.

EMBANKMENT GRASSY/VEGETATED AND/OR SWALES, DRAINAGE DRAINS, STORM 

TO DRAINED WELL BE TO APPEARED INTERSTATE EACH OF PORTION PROJECT THE 

APPARENT. 

ALSO WAS FAULTING SEVERITY HIGH EXTENSIVE SECTION. THIS IN COMMON 

WAS SPALLING AS WELL AS CRACKING TRANSVERSE AND LONGITUDINAL SEVERITY 

HIGH AS WELL AS SETTLEMENT SEVERITY LOW WEAR. SURFACE AND DISTRESS 

OF SIGNS VARIOUS WITH POOR BE TO OBSERVED WAS INTERCHANGE NW THE OF NORTH 

JUST LOCATED IR-77 OF PORTION CONCRETE THE OF CONDITION PAVEMENT THE 

CONNECTING RAMPS

EXTENSIVE MEDIUM TO HIGH SEVERITY LONGITUDINAL AND TRANSVERSE CRACKS. 

WITH CONDITION POOR IN BE TO OBSERVED ALSO WAS P RAMP OF PORTION 

CONCRETE  THE CRACKING. EDGE AND RUTTING SEVERITY MODERATE AS WELL 

AS CRACKING TRANSVERSE AND LONGITUDINAL SEVERITY MODERATE WITH CONDITION 

FAIR IN BE TO OBSERVED WERE WHICH L RAMP AND J RAMP WAS THIS TO EXCEPTIONS 

 THE RAMPS. THE ALONG CRACKS TRANSVERSE SEVERITY LOW FEW WITH GOOD BE TO 

OBSERVED GENERALLY WAS RAMPS CONNECTING THE FOR CONDITION PAVEMENT THE 

EXPLORATION FINDINGS

EXPLORATION FINDINGS (CONTINUED) EXPLORATION FINDINGS (CONTINUED)

INTERSTATE ROUTES (CONTINUED)

GENERALLY CLASSIFIED AS SHALE.

THE REMAINING TEN PERCENT (10%) OF THE SAMPLES WERE IDENTIFIED AS ROCK 

 

CONTENTS RANGED FROM 8 TO 18 PERCENT.

 VALUES BETWEEN 7 AND 95 BPF. NATURAL MOISTURE 
60

STIFF TO HARD CORRELATING TO N

CONSISTENCY OF THE FINE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM MEDIUM 

1% OF SAMPLES); AND, 3) SILT AND CLAY (A-6A, 9% OF SAMPLES). WITH RESPECT TO THE 

WERE COMPRISED OF: 1) COHESIVE SANDY SILT (A-4A, 42% OF SAMPLES); 2) SILT (A-4B, 

FIFTY-TWO (52%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED SOILS AND 

FOOT (BPF). NATURAL MOISTURE CONTENTS RANGED FROM 4 TO 21 PERCENT.

) VALUES BETWEEN 6 AND 105 BLOWS PER 
60

CORRELATING TO CONVERTED SPT-N VALUES (N

COARSE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM LOOSE TO VERY DENSE 

SANDY SILT (A-4A, 1% OF SAMPLES). WITH RESPECT TO THE RELATIVE DENSITY OF THE 

SAMPLES); 4) GRAVEL AND/OR STONE FRAGMENTS (A-1-A, 5% OF SAMPLES); AND, 5) 

WITH SAND AND SILT (A-2-4, 12% OF SAMPLES); 3) GRAVEL WITH SAND (A-1-B, 8% OF 

AND WERE COMPRISED OF: 1) COARSE AND FINE SAND (A-3A, 12% OF SAMPLES), 2) GRAVEL 

ALONG THE INTERSTATE WERE CLASSIFIED AS COARSE-GRAINED, NON-COHESIVE SOILS 

ALONG IR-76 EB AND IR-77 NB, THIRTY-EIGHT PERCENT (38%) OF THE SAMPLES TAKEN 

IR-77/IR-76

PROBLEM AREAS HIGHLIGHTED WHERE PRESENT IS PRESENTED BELOW.

A BRIEF SUMMARY OF THE SUBSURFACE CONDITIONS BY RAMP/ROADWAY SEGMENT WITH 

HIGH AND MAY PREVENT THE USE OF CHEMICAL STABILIZATION). 

THAN 5,000 PARTS PER MILLION (I.E., LOWER THAN THE LEVEL WHICH ODOT CONSIDERS 

SUBGRADE SOIL SAMPLE TESTED WAS DETERMINED TO HAVE A SULFATE CONTENT OF LESS 

SUBGRADE SOIL, BASED ON THE PROJECT LABORATORY TESTING PROGRAM, EACH 

ORGANIC SILTS (A-8A) WERE ENCOUNTERED. WITH RESPECT TO SULFATE WITHIN THE 

EXCEPTION TO THIS IS THE SOUTHEAST PORTION OF THE PROJECT WHERE NATURAL 

SOILS WERE GENERALLY CLASSIFIED AS A-1-A, A-1-B, A-2-4, A-3, A-4B OR A-6A. THE 

OR COHESIVE/NON-COHESIVE SANDY SILT (A-4A). THE REMAINDER OF THE SUBGRADE 

ENCOUNTERED AT THE SITE WERE CLASSIFIED AS EITHER COARSE AND FINE SAND (A-3A) 

AND SILT/CLAY COMBINATIONS. ABOUT FIFTY PERCENT OF THE SUBGRADE SOILS 

SILT AND GRAVEL COMBINATIONS OR LOW TO MODERATELY PLASTIC SANDY SILT, SILT, 

HISTORICAL/URBAN FILL, ETC.) OR NATURAL SOILS CONSISTING OF NON-COHESIVE SAND, 

ARE GENERALLY COMPRISED OF EITHER FILL SOILS (I.E., EMBANKMENT FILL, 

THE SUBSURFACE CONDITIONS IN THE PROJECT AREA ARE RELATIVELY CONSISTENT AND 

WITHIN 7.5 FT (WITHIN SUBGRADE PORTION) OF THE GROUND SURFACE IN 10 BORINGS. 

ELEVATIONS RANGING FROM 964.8 TO 1011.8 FT AMSL. GROUNDWATER WAS ENCOUNTERED 

GROUNDWATER WAS ENCOUNTERED AT DEPTHS RANGING FROM 0 TO 28 FT BGS OR FROM 

ENCOUNTERED IN 14 OF THE 86 PROJECT BORINGS. ACROSS THE PROJECT SITE 

AND/OR IMMEDIATELY FOLLOWING THE COMPLETION OF EACH BOREHOLE. GROUNDWATER WAS 

GROUNDWATER MEASUREMENTS WERE TAKEN DURING THE BORING DRILLING PROCEDURES 

GROUNDWATER

SANDSTONE.

CLASSIFIED AS LIGHT GRAY, SEVERELY WEATHERED, WEAK TO MODERATELY STRONG 

THE REMAINING THIRTEEN PERCENT (13%) OF THE SAMPLES WERE IDENTIFIED AS ROCK 

PERCENT.

VALUES BETWEEN 4 AND 48 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 9 TO 16 

 
60

FINE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM SOFT TO HARD CORRELATING TO N

AND CLAY (A-6A, 3% OF SAMPLES). WITH RESPECT TO THE RELATIVE DENSITY OF THE 

SOILS THAT WERE COMPRISED OF COHESIVE SANDY SILT (A-4A, 36% OF SAMPLES) AND SILT 

THIRTY-NINE PERCENT (39%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED 

 

6 AND 105 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 2 TO 11 PERCENT.

 VALUES BETWEEN 
60

DESCRIPTIONS VARIED FROM LOOSE TO VERY DENSE CORRELATING TO N

SAMPLES). WITH RESPECT TO THE RELATIVE DENSITY OF THE COARSE-GRAINED SOILS, THE 

3) GRAVEL WITH SAND (A-1-B, 10% OF SAMPLES); AND, 4) SANDY SILT (A-4A, 7% OF 

SAND (A-3A, 20% OF SAMPLES); 2) GRAVEL WITH SAND AND SILT (A-2-4, 10% OF SAMPLES); 

COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF: 1) COARSE AND FINE 

FORTY-SEVEN PERCENT (47%) OF THE SAMPLES TAKEN ALONG RAMP W WERE CLASSIFIED AS 

RAMP W

CLASSIFIED AS LIGHT BROWN, HIGHLY WEATHERED, SLIGHTLY STRONG SANDSTONE.

THE REMAINING NINETEEN PERCENT (19%) OF THE SAMPLES WERE IDENTIFIED AS ROCK 

CONTENTS RANGED FROM 5 TO 16 PERCENT.

 VALUES BETWEEN 4 AND 95 BPF. NATURAL MOISTURE 
60

TO HARD CORRELATING TO N

TO THE CONSISTENCY OF THE FINE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM SOFT 

(A-4B, 3% OF SAMPLES); AND, 3) SILT AND CLAY (A-6A, 3% OF SAMPLES). WITH RESPECT 

SOILS AND WERE COMPRISED OF: 1) COHESIVE SANDY SILT (A-4A, 38% OF SAMPLES); 2) SILT 

FORTY-FOUR PERCENT (44%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED 

 

RANGED FROM 2 TO 11 PERCENT.

 VALUES BETWEEN 6 AND 60 BPF. NATURAL MOISTURE CONTENTS 
60

DENSE CORRELATING TO N

DENSITY OF THE COARSE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM LOOSE TO VERY 

3) COARSE AND FINE SAND (A-3A, 9% OF SAMPLES). WITH RESPECT TO THE RELATIVE 

(A-1-B, 16% OF SAMPLES); 2) GRAVEL WITH SAND AND SILT (A-2-4, 13% OF SAMPLES); AND, 

AS COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF: 1) GRAVEL WITH SAND 

THIRTY-SEVEN PERCENT (37%) OF THE SAMPLES TAKEN ALONG THE RAMP WERE CLASSIFIED 

RAMP V

CLASSIFIED AS LIGHT TAN, HIGHLY WEATHERED, SLIGHTLY STRONG SANDSTONE.

THE REMAINING TWENTY-NINE PERCENT (29%) OF THE SAMPLES WERE IDENTIFIED AS ROCK 

BETWEEN 12 AND 40 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 6 TO 16 PERCENT.

 VALUES 
60

SOILS, THE DESCRIPTIONS VARIED FROM STIFF TO HARD CORRELATING TO N

(A-7-6, 7% OF SAMPLES). WITH RESPECT TO THE CONSISTENCY OF THE FINE-GRAINED 

THAT WERE COMPRISED OF COHESIVE SANDY SILT (A-4A, 29% OF SAMPLES) AND CLAY 

THIRTY-SIX PERCENT (36%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED SOILS 

 

77 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 5 TO 17 PERCENT.

 VALUES BETWEEN 29 AND 
60

VARIED FROM MEDIUM DENSE TO VERY DENSE CORRELATING TO N

RESPECT TO THE RELATIVE DENSITY OF THE COARSE-GRAINED SOILS, THE DESCRIPTIONS 

SILT (A-2-4, 14% OF SAMPLES) AND GRAVEL WITH SAND (A-1-B, 21% OF SAMPLES). WITH 

COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF GRAVEL WITH SAND AND 

THIRTY-FIVE PERCENT (35%) OF THE SAMPLES TAKEN ALONG THE RAMP WERE CLASSIFIED AS 

RAMP U

CONTENTS RANGED FROM 10 TO 16 PERCENT.

 VALUES BETWEEN 11 AND 21 BPF. NATURAL MOISTURE 
60

TO VERY STIFF CORRELATING TO N

TO THE CONSISTENCY OF THE FINE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM STIFF 

SOILS THAT WERE COMPRISED OF COHESIVE SANDY SILT (A-4A, 7 SAMPLES). WITH RESPECT 

SIXTY-FOUR PERCENT (64%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED 

 

NATURAL MOISTURE CONTENTS RANGED FROM 6 TO 7 PERCENT.

 VALUES BETWEEN 36 AND 85 BPF. 
60

VARIED FROM DENSE TO VERY DENSE CORRELATING TO N

RESPECT TO THE RELATIVE DENSITY OF THE COARSE-GRAINED SOILS, THE DESCRIPTIONS 

SILT (A-2-4, 27% OF SAMPLES) AND 2) GRAVEL WITH SAND (A-1-B, 9% OF SAMPLES). WITH 

COARSE-GRAINED, NON-COHESIVE SOILS THAT WERE COMPRISED OF GRAVEL WITH SAND AND 

THIRTY-SIX PERCENT (36%) OF THE SAMPLES TAKEN ALONG THE RAMP WERE CLASSIFIED AS 

RAMP T

BETWEEN 15 AND 36 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 14 TO 21 PERCENT.

 VALUES 
60

SOILS, THE DESCRIPTIONS VARIED FROM STIFF TO HARD CORRELATING TO N

CLAY (A-6A, 25% OF SAMPLES). WITH RESPECT TO THE CONSISTENCY OF THE FINE-GRAINED 

THAT WERE COMPRISED OF COHESIVE SANDY SILT (A-4A, 25% OF SAMPLES) AND SILT AND 

FIFTY PERCENT (50%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED SOILS 

NATURAL MOISTURE CONTENTS RANGED FROM 7 TO 11 PERCENT.

 VALUES BETWEEN 15 AND 29 BPF. 
60

ENCOUNTERED WAS MEDIUM DENSE CORRELATING TO N

FRAGMENTS (A-1-A, 6 SAMPLES). THE RELATIVE DENSITY OF THE COARSE-GRAINED SOILS 

COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF GRAVEL AND/OR STONE 

FIFTY PERCENT (50%) OF THE SAMPLES TAKEN ALONG THE RAMP WERE CLASSIFIED AS 

RAMP P

RELATED OBSERVATIONS WERE RECORDED AS APPROPRIATE.

GROUNDWATER HAND-PENETROMETER). A (USING COHESION EXHIBITING SPECIMENS ON 

VALUES STRENGTH SHEAR UNCONFINED ESTIMATED AND PENETRATION, OF INCREMENT 

6-INCH PER BLOWS AS RECORDED RESULTS SPT DESCRIPTION, LITHOLOGICAL 

PRESENT), (WHERE DESCRIPTION PAVEMENT INCLUDED AND PERSONNEL DRILLING BY 

PREPARED WERE LOGS BORING FIELD ROADWAY. THE THROUGH DRILLING WHEN CEMENT 

AND/OR ASPHALT PATCH COLD THE WITH ACCORDINGLY PATCHED AND MATERIALS 

THESE OF COMBINATION A OR CHIPS, BENTONITE CUTTINGS, AUGER EITHER WITH 

BACKFILLED WERE BOREHOLES THE BORINGS, THE COMPLETING AFTER OH. COLUMBUS, 

IN LABORATORY GEOTECHNICAL NEAS'S TO TRANSPORTED AND CONTAINERS GLASS 

SEALED IN PLACED WERE SPT THE OF PART AS COLLECTED SAMPLES SPOON SPLIT 

INTERVALS TO VARYING TERMINATION DEPTHS.

2.5-FT AT RECOVERED TYPICALLY WERE BORINGS EMBANKMENT/ROADWAY FOR 

SAMPLES WHILE BGS, FT 7.5 OF DEPTH A TO CONTINUOUSLY RECOVERED TYPICALLY 

WERE BORINGS SUBGRADE FOR SAMPLES T206).SOIL (SPT)(AASHTO TEST PENETRATION 

STANDARD THE WITH ACCORDANCE IN OBTAINED WERE SAMPLE SOIL DISTURBED 

RESPECTIVELY.

EFFICIENT, 85.0% AND 78.0% 84%, AS 2017 21, NOVEMBER CALIBRATED HAMMERS AUTO 

CME USING CONDUCTED WERE TESTS PENETRATION STANDARD AUGERS. STEM HOLLOW 

DIAMETER 3.25-INCH UTILIZING RIG DRILLING TRACK-MOUNTED OR TRUCK-MOUNTED 

55X, CME OR 55T CME 45B, CME A EITHER USING DRILLED WERE BORINGS 

 

AND 42.6 FT BELOW GROUND SURFACE.

2.8 BETWEEN DEPTHS TO DRILLED BORINGS 86 INCLUDED AND 2019 10, MAY AND 2019 

25, FEBRUARY BETWEEN NEAS BY CONDUCTED WAS EXPLORATION SUBSURFACE THE 

BETWEEN 10 AND 24 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 11 TO 21 PERCENT. 

 VALUES 
60

SOILS, THE DESCRIPTIONS VARIED FROM STIFF TO VERY STIFF CORRELATING TO N

(A-6B, 15% OF SAMPLES). WITH RESPECT TO THE CONSISTENCY OF THE FINE-GRAINED 

SOILS, COMPRISED OF COHESIVE SANDY SILT (A-4A, 31% OF SAMPLES) AND SILTY CLAY 

FORTY-SIX PERCENT (46%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED 

26 PERCENT.

 VALUES BETWEEN 6 AND 44 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 5 TO 
60

TO N

COARSE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM LOOSE TO DENSE CORRELATING 

SAND (A-3A, 7 SAMPLES). WITH RESPECT TO THE RELATIVE DENSITY OF THE 

AS COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF COARSE AND FINE 

FIFTY-FOUR PERCENT (54%) OF THE SAMPLES TAKEN ALONG THE RAMPS WERE CLASSIFIED 

RAMPS N & M

CLASSIFIED AS GRAY, HIGHLY WEATHERED, VERY WEAK SHALE.

THE REMAINING FORTY-FIVE PERCENT (45%) OF THE SAMPLES WERE IDENTIFIED AS ROCK 

NATURAL MOISTURE CONTENTS RANGED FROM 9 TO 16 PERCENT.

 VALUES BETWEEN 10 AND 22 BPF. 
60

VARIED FROM STIFF TO VERY STIFF CORRELATING TO N

WITH RESPECT TO THE CONSISTENCY OF THE FINE-GRAINED SOILS, THE DESCRIPTIONS 

FINE-GRAINED SOILS AND WERE COMPRISED OF COHESIVE SANDY SILT (A-4A, 5 SAMPLES). 

FORTY-FIVE PERCENT (45%) OF THE SAMPLES TAKEN ALONG THE RAMP WERE CLASSIFIED AS 

BETWEEN 10 AND 39 BPF. NATURAL MOISTURE CONTENT OF THE SAMPLE WAS 5 PERCENT.

 VALUES 
60

SOILS, THE DESCRIPTIONS VARIED FROM LOOSE TO DENSE CORRELATING TO N

(A-1-B, 1 SAMPLE). WITH RESPECT TO THE RELATIVE DENSITY OF THE COARSE-GRAINED 

COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF GRAVEL WITH SAND 

TEN PERCENT (10%) OF THE SAMPLES TAKEN ALONG RAMP L WERE CLASSIFIED AS 

RAMP L

GENERALLY CLASSIFIED AS GRAY, SEVERELY WEATHERED AND WEAK TO VERY WEAK SHALE.

THE REMAINING TWENTY PERCENT (20%) OF THE SAMPLES WERE IDENTIFIED AS ROCK 

 

RANGED FROM 16 TO 27 PERCENT.

 VALUES BETWEEN 10 AND 22 BPF. NATURAL MOISTURE CONTENTS 
60

CORRELATING TO N

FINE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM MEDIUM STIFF TO HARD 

SAMPLES) AND SILT (A-4B, 35% OF SAMPLES). WITH RESPECT TO THE CONSISTENCY OF THE 

FINE-GRAINED SOILS AND WERE COMPRISED OF COHESIVE SANDY SILT (A-4A, 25% OF 

SIXTY PERCENT (60%) OF THE SAMPLES TAKEN ALONG THE RAMP WERE CLASSIFIED AS 

 

RANGED FROM 6 TO 10 PERCENT.

 VALUES BETWEEN 9 AND 51 BPF. NATURAL MOISTURE CONTENTS 
60

DENSE CORRELATING TO N

DENSITY OF THE COARSE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM LOOSE TO VERY 

AND 3) GRAVEL WITH SAND (A-1-B, 5% OF SAMPLES). WITH RESPECT TO THE RELATIVE 

SAND (A-3A, 10% OF SAMPLES); 2) GRAVEL WITH SAND AND SILT (A-2-4, 5% OF SAMPLES); 

COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF: 1) COARSE AND FINE 

TWENTY PERCENT (20%) OF THE SAMPLES TAKEN ALONG RAMP J WERE CLASSIFIED AS 

RAMP J

30 PERCENT.

 VALUE OF 7 BPF. NATURAL MOISTURE CONTENT OF THE SOIL WAS 
60

CORRELATING TO AN N

RESPECT TO THE RELATIVE DENSITY OF THE FINE-GRAINED SOILS, THE DESCRIPTION LOOSE 

AS FINE-GRAINED SOILS AND WERE COMPRISED OF SILT (A-4B, 5% OF SAMPLES). WITH 

FIVE PERCENT (5%) OF THE SAMPLES TAKEN ALONG THE PROPOSED RAMPS WAS CLASSIFIED 

 

27 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 6 TO 35 PERCENT.

 VALUES BETWEEN 0 AND 
60

VARIED FROM VERY LOOSE TO MEDIUM DENSE CORRELATING TO N

RESPECT TO THE RELATIVE DENSITY OF THE COARSE-GRAINED SOILS, THE DESCRIPTIONS 

(A-4A, 4% OF SAMPLES); AND, 4) GRAVEL WITH SAND (A-1-B, 4% OF SAMPLES). WITH 

SAND (A-3A, 39% OF SAMPLES); 2) FINE SAND (A-3, 48% OF SAMPLES); 3) SANDY SILT 

AS COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF: 1) COARSE AND FINE 

NINETY-FIVE PERCENT (95%) OF THE SAMPLES TAKEN ALONG THE RAMPS WERE CLASSIFIED 

RAMP B & A2

MATERIAL WAS ENCOUNTERED BELOW THE SUBGRADE AT DEPTH BETWEEN 5 AND 27 FT BGS.

AND A-4A) IN FIVE OF THE BORINGS PERFORMED IN THE AREA. THE VERY LOOSE AND 0 BPF 

BGS. THE REFERENCED PORTION OF IR-277 EB ALSO ENCOUNTERED VERY LOOSE SOIL (A-3A 

ORGANIC CONTENT OF 28.4% (HIGHLY ORGANIC) AND WAS ENCOUNTERED FROM 0 TO 8 FT 

EXISTING IR-277 EB PAVEMENT. THE ORGANIC SILT ENCOUNTERED AT THE SITE HAD AN 

SILT WAS ENCOUNTERED IN BORING B-034-0-18 WHICH WAS LOCATED SOUTH OF THE 

SANDY SILTS (A-4A) AND COARSE AND FINE SANDS (A-3A) WERE ENCOUNTERED. ORGANIC 

SW INTERCHANGE AND EXTENDING EAST), ORGANIC SILT (A-8A) AS WELL AS VERY LOOSE 

IT SHOULD ALSO BE NOTED THAT WITHIN THE PROJECT PORTION OF IR-277 EB (NEAR THE 

CONTENTS RANGED FROM 12 TO 24 PERCENT.

 VALUES BETWEEN 6 AND 35 BPF. NATURAL MOISTURE 
60

STIFF TO HARD CORRELATING TO N

THE CONSISTENCY OF THE FINE-GRAINED SOILS, THE DESCRIPTIONS VARIED FROM MEDIUM 

(A-4B, 11% OF SAMPLES); AND 3) SILT AND CLAY (A-6A, 3% OF SAMPLES) WITH RESPECT TO 

SOILS AND WERE COMPRISED OF 1) COHESIVE SANDY SILT (A-4A, 18% OF SAMPLES); 2) SILT 

THIRTY-TWO PERCENT (32%) OF THE SOIL SAMPLES WERE IDENTIFIED AS FINE-GRAINED 

 

PERCENT.

0 (WEIGHT OF HAMMER) AND 31 BPF. NATURAL MOISTURE CONTENTS RANGED FROM 5 TO 35 

 VALUES BETWEEN 
60

DESCRIPTIONS VARIED FROM VERY LOOSE TO DENSE CORRELATING TO N

WITH RESPECT TO THE RELATIVE DENSITY OF THE COARSE-GRAINED SOILS, THE 

3) GRAVEL WITH SAND (A-1-B, 8% OF SAMPLES); AND, SANDY SILT (A-4A, 3% OF SAMPLES). 

1) COARSE AND FINE SAND (A-3A, 34% OF SAMPLES); 2) FINE SAND (A-3, 23% OF SAMPLES); 

CLASSIFIED AS COARSE-GRAINED, NON-COHESIVE SOILS AND WERE COMPRISED OF: 

SIXTY-EIGHT PERCENT (68%) OF THE SAMPLES TAKEN ALONG THE INTERSTATE(S) WERE 

IR-277/IR-76
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BORING ID PLAN VIEW PROFILE VIEW SHEET PROFILE VIEW SHEETPLAN VIEWBORING ID

B-076-0-18

B-026-0-18

B-028-0-18

SUM-76-6.15

B-001-0-18

B-002-0-18

B-003-0-18

B-004-0-18

B-005-0-18

B-006-0-18

B-007-0-18

B-008-0-18

B-009-0-18

B-010-0-18

B-011-0-18

B-012-0-18

B-013-0-18

B-014-0-18

B-015-0-18

B-016-0-18

B-017-0-18

B-018-0-18

B-019-0-18

B-020-0-18

B-021-0-18

B-022-0-18

B-023-0-18

B-024-0-18

B-025-0-18

B-027-0-18

B-029-0-18

B-030-0-18

B-031-0-18

B-032-0-18

B-033-0-18

B-034-0-18

B-035-0-18

B-036-0-18

B-037-0-18

B-038-0-18

B-039-0-18

B-040-0-18

B-041-0-18

B-042-0-18

B-043-0-18

B-044-0-18

B-045-0-18

B-045-1-18

B-046-0-18

B-047-0-18

B-048-0-18

B-049-0-18

B-050-0-18

B-051-0-18

B-052-0-18

B-053-0-18

B-054-0-18

B-055-0-18

B-056-0-18

B-057-0-18

B-058-0-18

B-059-0-18

B-060-0-18

B-061-0-18

B-062-0-18

B-063-0-18

B-064-0-18

B-065-0-18

B-066-0-18

B-067-0-18

B-068-0-18

B-069-0-18

B-070-0-18

B-071-0-18

B-072-0-18

B-073-0-18

B-074-0-18

B-075-0-18

B-077-0-18

B-077-1-18

B-077-2-18

B-077-3-18

B-077-4-18

B-078-0-18

B-079-0-18

B-080-0-18

B-081-0-18

SUM-76-6.15

SPECIFICATIONS

AVAILABLE INFORMATION

SPECIFICATIONS FOR GEOTECHNICAL EXPLORATIONS, DATED JANUARY 2019.

OHIO, DEPARTMENT OF TRANSPORTATION, OFFICE OF GEOTECHNICAL ENGINEERING,

THIS GEOTECHNICAL EXPLORATION WAS PERFORMED IN ACCORDANCE WITH THE STATE OF

STREET.

DIRECTOR'S OFFICE, THE OFFICE OF GEOTECHNICAL ENGINEERING AT 1980 WEST BROAD 

PROJECT.  COPIES OF THIS DATA, IF ANY, MAY BE INSPECTED IN THE DISTRICT DEPUTY 

EXPLORATIONS MAY HAVE BEEN MADE TO STUDY SOME SPECIAL ASPECT OF THE 

ON THE GEOTECHNICAL EXPLORATION SHEETS HAS BEEN SO REPORTED. ADDITIONAL 

ALL AVAILABLE SOIL AND BEDROCK INFORMATION THAT CAN BE CONVENIENTLY SHOWN 

MAX.

FILL EMB.

 BEGIN

 145+00

 157+50

 170+15

 182+50

 195+00

 207+50

 220+00

 232+50

 245+00

 257+50

 90+00

 102+50

 BEGIN

 49+50

 62+00

 74+50

 87+00

 0+00

 12+50

 0+00

 12+50

 0+00

 12+50

3112+50 31 <1 FT5 FT

3030 <1 FT

RAMP T

<1 FT

RAMP U

12+50 3333

<1 FT20+69 32 <1 FT32

END

<1 FT27 <1 FT

74+50

27

<1 FT26 <1 FT

62+00

2929 <1 FT <1 FT87+00

2828 <1 FT <1 FT

<1 FT

RAMP B

1 FT

39 <1 FT39

1.5 FT

1.5 FT<1 FT

RAMP L 3838

41RAMP J 41 --

<1 FTRAMP A2

<1 FT

40 <1 FT40

37

RAMP V

<1 FT

3512+50

1 FT

<1 FT

17+63 3434

<1 FT36 3 FT

37RAMP W

36

1 FT35 2 FT

20+28

<1 FT16 <1 FT

195+00

16

<1 FT15 <1 FT

182+50

1818 <1 FT <1 FT207+50

1717 <1 FT <1 FT

15

IR-77

TO STA.

13145+00

FROM STA.

LOCATION

INDEX OF SHEETS

PLAN VIEW SHEET CUT MAX.PROFILE SHEET

<1 FT14 <1 FT

170+15

14

<1 FT13 <1 FT

157+50

220+00

102+50 24 <1 FT24

IR-76

23END 23 <1 FT<1 FT

IR-277

<1 FT

2649+50

<1 FT

<1 FT

104+56 2525

2020 <1 FT <1 FT232+50

1919 <1 FT <1 FT

22257+50 22 <1 FT<1 FT

21245+00 21 <1 FT<1 FT

19

1818

1818

1818

1818

1717

1717

1616

1616

1616

1515

1515

1515

1515

1414

1414

1414

1414

1313

2626

2626

2626

2727

2727

2727

2727

2828

2828

2929

2929

2929

2929

2929

3030

3030

3030

19

20

20

21

2121

21

22

22

2323

2323

31

24

24

24

24

37

37

19

1919

39

40

40

40

40

33

33

34

34

21

19, 31

28, 39

28, 39

20, 37

21, 35

22, 38

24, 31

19, 31

28, 39

28, 39, 40

19, 24

20, 34, 37

20, 34

20, 34, 35

21, 34, 35

21, 35

21, 41

22, 38

22, 38

24, 31

19, 31

19, 31

19, 24, 31

19, 24

19, 24

24, 36

25, 36, 37

20, 34, 37

19, 24

28, 39

39, 40

39, 40

28, 39, 40

28, 39, 40

32, 33

20, 33, 37

20, 34

20, 34, 35

21, 34, 35

24

25

36

36

35

38

41 -

41 -

41 -

-

17 17

17 17

17 17

17 17

24, 36

25, 36, 37

25, 36, 37

20, 25, 36

20, 34, 35

22, 38

22, 38

22, 41
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