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HAM-275-5.28 SLIDE REPAIR, PID NO. 75890 

HAMILTON COUNTY, OHIO 

Terracon Project No. N1115271 

December 4, 2012 

 

EXECUTIVE SUMMARY 
 

A geotechnical study has been performed for landslide repair at HAM-275-5.28 in Hamilton 

County, Ohio.  Existing roadway distress is occurring along the outer roadway shoulder, in an 

embankment section of the highway.  The existing shoulder appears to have been recently 

repaired, but a crack has redeveloped in the existing pavement shoulder.     

 

A total of two (2) test borings were performed for this landslide study, and these borings were 

supplemented with three (3) test borings performed for an emergency culvert replacement.  All 

the borings were performed in October, 2011.  Generally, the encountered subsurface 

conditions consisted of existing embankment fill underlain by residual or colluvial soils then 

shale and limestone bedrock beginning at a depth of 25 feet below grade near the shoulder of I-

275.  Beyond the toe of the existing embankment, the encountered soils transitioned to alluvial 

and outwash granular soils underlain by residual soil then shale and limestone bedrock 

beginning at a depth of 15 feet   In most cases, a layer of very soft brown and gray  weathered 

shale occurred first, before transitioning to gray unweathered shale with limestone.   

 

The following key geotechnical-related items were identified: 

 

 The existing area downslope of the roadway is sloping at approximately 2.2H:1V to 

2.5H:1V and the toe of the embankment is near the right-of-way line.    The Dry Fork 

Creek is located beyond the right-of-way line. 

 

 Due to limited work space and on-going traffic conditions, the preferred remedial option is a 

cantilevered drilled shaft retaining wall.  To reduce construction time, traffic disruption, and 

additional disturbance to the slope, closely spaced cantilevered piers with plug piers is 

considered the most feasible solution, since the soil below the cantilevered drilled pier wall 

can continue to translate downslope.   

 

This summary should be used in conjunction with the entire report for design purposes.  It 

should be recognized that details were not included or fully developed in this section, and the 

report must be read in its entirety for a comprehensive understanding of the items contained 

herein.  The section titled GENERAL COMMENTS should be read for an understanding of the 

report limitations. 
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GEOHAZARD EXPLORATION 

HAM-275-5.28 SLIDE REPAIR, PID NO. 75890 

HAMILTON COUNTY, OHIO 

Terracon Project No. N1115271 

December 4, 2012 

 

1.0 INTRODUCTION 
 

The purpose of this study has been to explore the subsurface conditions along the western 

edge of existing I-275, about 1 mile north of its intersection with Kilby Road (see plan sheets in 

the appendix).  This landslide area is just north of a recently replaced culvert passing beneath 

the westbound lanes of I-275.  Landslide activity has caused cracking within the western 

shoulder and has caused the guardrail to settle.  Between October 2011 and August 2012, the 

west shoulder was patched, but a crescent shaped crack has reappeared in the repaired 

shoulder area indicating continued landslide movement.   

2.0 RECONNAISSANCE 

Terracon personnel visited the site October 5, 2011 and again on August 25, 2012.  a crescent 

shaped crack was observed in the west shoulder of the pavement between approximately 

stations 281+90 to 282+45 in October 2011.  In August 2012, an asphalt patch was observed in 

the area of the crack, and the crescent shaped crack has reappeared through the existing 

pavement patch.  The top elevation of the guardrail has settled.  Some trees were observed to 

be leaning toward the toe of the embankment within the landslide area.  No defined toe bulge 

was observed during either site visit. Based on some topographic features indicated on the 

topographic survey, the bowl shaped landslide appears to extend from approximately Station 

281+60 to 282+90. 

 

The land usage around the project consists of the wooded areas between the interstate and Dry 

Fork Creek.  The land use to the wet of Dry Fork Creek is commercial and is used as a sand 

and gravel pit mining operation.  Grades within the landslide area slope from east to west and 

consist of the existing highway embankment.  The existing embankment sideslope ranges in 

steepness from approximately 2.2H:1V to 2.5H:1V and has a slope height of between 20 to 25 

feet in the landslide area.  Beyond the toe of the existing highway embankment, the grades 

flatten to approximately 6H:1V to nearly level.   Near station 281+00 beyond the toe of the 

existing highway embankment, an east-west oriented drainage way was observed. 

3.0 GEOLOGY  

The site is located on the western side of the uplands between the Whitewater and Great Miami 

Rivers, where the uplands meet the Whitewater River flood plain.  Dry Fork Creek is located just 
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west of the landslide site.  Embankment construction for the existing westbound lanes of I-275 

has impacted the soil conditions in the landslide area. 

 

Deep to moderately deep alluvial and outwash soils are present within the flood plain to the 

underlying Ordovician Age shale and limestone bedrock.  Relatively shallow glacial and residual 

soils are present to the underlying Ordovician Age shale and limestone bedrock in the upland 

area.  Embankment fill soils are present overlying the natural soils, where embankment 

construction was performed for the existing I-275 construction.  Review of 1971 construction 

plans indicate there was a previous east-west oriented drainage way located near station 

281+00.  

 

Review of well data in the area, indicates that no water producing wells are present in the 

upland glacial areas.  Several water wells are located to the west of the site with the flood plain 

of the Whitewater River.  Available well logs indicate that granular soils are frequently 

encountered at depths of 3 to 5 feet below existing grades.  Groundwater was typically 

encountered at depths greater than 20 feet below existing grades and the wells were generally 

capable of producing up to 25 gallons per minute during testing. 

 

4.0 EXPLORATION 
 

The boring locations were laid out on the site by ODOT and Terracon personnel based on site 

features on the project plans.  The surveyed stationing and ground surface elevations at test boring 

locations were provided by ODOT.   

 

A total of 5 test borings, designated as B-001-0-11 to B-005-0-11, were performed for the 

landslide and adjacent culvert replacement project between October 18 to 26, 2011.  The test 

borings were drilled using a track-mounted drill rig.  The drill rig utilized hollow stem augers to 

permit split-spoon sampling.  Samples were obtained at 2.5 to 5 feet intervals for the full depth 

of the soil portion of the borings.  Drilling and sampling procedures were performed in general 

accordance with AASHTO T206, and undisturbed samples were obtained at the depths shown 

on the soil profile in general accordance with AASTO T207.  The hammer systems used were 

most recently calibrated on September 8, 2010.  The average drill rod energy ratio (ER) for the 

drill rig used to perform the test borings was 83.7 percent.  Borings B-003-0-11 to B-005-0-11 

were advanced into bedrock and sampled (AASHTO T225) using NQ size coring equipment.   

 

Slope inclinometers were installed in Test Borings B-004-0-11 and B-005-0-11 to depths of 35 

feet and 25 feet below existing grades, respectively.  The slope inclinometers were read five 

times by Terracon engineering personnel between November 4, 2011 and August 25, 2012, 

including the initial reading. 
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5.0 FINDINGS 
 

The test borings drilled for this project generally encountered topsoil at the existing ground surface.  

Existing embankment fill soils were encountered below the surficial materials at the test borings.  

Natural interbedded granular and cohesive soils of glacial, residual, alluvial and outwash origin 

were encountered below the existing embankment fill or surficial soils.  Ordovician Age shale and 

limestone bedrock was encountered at three test borings at depths ranging from 10 to 25 feet 

below existing ground surface. 

 

Existing embankment fill was encountered below the surficial materials at test borings B-001-0-11, 

B-002-0-11 and B-005-0-11.  The fine-grained existing fill soils were classified as silty clay (A-6b) 

or clay (A-7-6). The existing embankment soils contained shale and limestone pieces or fragments 

with some limestone floaters. 

 

At Boring B-005-0-11 underlying the surficial soils, granular alluvial and outwash soils were 

encountered to a depth of 12.5 feet below existing ground surface.  These granular soils were 

classified as coarse and fine sand (A-3a) and gravel and/or stone fragments with sand, silt and clay 

(A-2-6 or A-2-7).  

 

Underlying the existing fill or surficial materials in B-001-0-11 to B-004-0-11 and underlying the 

natural granular soils in B-005-0-11, natural fine-grained soils were encountered of glacial or 

residual origin.  The encountered natural fine-grained soils were classified as silty clay (A-6b) or 

clay (A-7-6).  

 

Bedrock consisting of shale and interbedded limestone was encountered at varying elevations in 

Borings B-003-0-11 to B-005-0-11.  The shale varied from highly weathered to moderately 

weathered and was described as very weak to weak.  The limestone varied from slightly to 

moderately weathered and was described as moderately strong. 

 

Groundwater during drilling was reported at each test boring location.  Groundwater was 

encountered during drilling operations only in borings B-004-0-11 and B-005-0-11.  No long-term 

water levels were recorded. 

 

Slope inclinometer readings indicate that the downslope movement is occurring in Test Boring B-

004-0-11 at depth of between 23 to 25 feet below existing grade.  This depth closely corresponds 

to the depth of weathered shale and limestone bedrock encountered in Boring B-004-0-11.  No 

movement was recorded in the inclinometer installed in Boring B-005-0-11.  The surface of the 

inclinometer showed some upslope movement, which is likely attributed to the reclamation 

activities performed around the inclinometer location by Terracon personnel and the contractor who 

replaced the culvert to the south of the landslide area.  Plots of the inclinometer data are included 

in the Appendix. 
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6.0 ANALYSES AND RECOMMENDATIONS 
 

6.1 General Assessment 

 

The slope movements are most likely attributed to the sloping bedrock surface in a direction 

perpendicular to the roadway and possibly increased pore pressures in the soil from heavy 

precipitation that occurred throughout 2011.  Also, surface water backing up from the previous 

failed culvert may have also introduced water into the slide area.  

 

It appears that the most feasible repair option would be to install a single row of drilled piers just 

outside of the downslope or western roadway shoulder.  The drilled piers would be socketed 

into brown and gray shale bedrock.  The analyses described below were performed with this 

repair option in mind.  Cantilevered piers have been assumed here, without the use of tieback 

anchors.   Plug piers should be considered between the structural piers, since the slope below 

the drilled piers could continue to translate downslope, after the piers are installed. 

 

6.2 Lateral Earth Pressure Analyses 

 

The slope and drilled pier retaining wall for remedial measures were analyzed in general 

accordance with ODOT Geotechnical Bulletin 7, Drilled Shaft Landslide Stabilization Design.  A 

back analysis of the existing failed slope was performed using the PCSTABL5M software 

developed by Purdue University and the UA Slope 2.1 software developed by the University of 

Akron at Station 282+10 using soil conditions represented in test borings B-004-0-11 and B-

005-0-11 and the recorded inclinometer data.  A groundwater surface was assumed to exist 

along the top of the encountered granular soils at the toe of the existing embankment and  then 

approximately 5 feet above the bedrock surface beneath the embankment in our analyses.  The 

angle of internal friction of the fine-grained soil between the assumed groundwater surface and 

the top of bedrock was adjusted until a factor of safety of approximately 1.0 was achieved.  A 

friction angle of 12 degrees was assumed for the soil layer above the bedrock, which represents 

a residual strength of the soil after the initial shear failure of the soil.  The results of the analysis 

are attached to this report. 

 

Using the same cross section (Station 282+10) and the UA Slope 2.1 software, an analyses of 

slope stabilization using drilled shafts was performed.  The slope was evaluated with a single 

row of drilled shafts located at various offsets from existing road centerline.  An offset of 86 feet 

left of centerline was selected based upon constructability and the required safety factor of 1.3.  

It should be noted that offsets further than 86 feet from the road centerline resulted in higher 

safety factors but were considered impractical due to construction difficulties that would be 

caused by the steep nature of the existing slope.  Several drilled shaft diameters and shaft 

center-to-center spacings along the drilled shaft retaining wall were evaluated.  The final 

configuration consisted of 36-inch diameter drilled shafts spaced at 6 feet center-to-center 

spacing.  A force applied to each drilled shaft was calculated using the UA Slope 2.1 software. 



Geohazard Exploration Report   
HAM-275-5.28, PID 92075 ■ Hamilton County, Ohio  
December 4, 2012 ■ Terracon Project No. N1115271 
 

Responsive ■ Resourceful ■ Reliable 5 

 

The LPILE 6.0 software package was to used to evaluate the deflection at the top of the dilled 

shafts using Service I loads.  The LPILE 6.0 software was also used to evaluate the induced 

moments and shear distributions using Strength I loads.  The loading used in the LPILE 

evaluations were determined from the UA Slope 2.1 software analyses.  The earth pressure 

loads were multiplied by a load factor of 1.5, and the vehicular live loads were multiplied by a 

load factor of 1.75 for the Strength I case.  W24x176 steel sections were used to reinforce the 

drilled shafts. The acceptable lateral drilled shaft head deflection is considered less than 2 

inches per ODOT GB7, since the drilled shafts are located within 10 feet of the edge of 

pavement.  The composite concrete drilled shaft and W24x176 steel section was analyzed as 

an equivalent steel pipe having a diameter of 22.617 inches with a wall thickness of 1.34 inches, 

which is equivalent to the flange width of the W24x176.    

 

Based on the analyses, a single row of 36-inch diameter drilled shafts spaced at 6 feet centers 

located at 86 feet right of the road centerline is recommended to resist the calculated driving 

forces with an estimated head deflection of 2 inch or less.  The analyses assumed ODOT Class 

S concrete (4500 psi compressive strength) with 50 ksi yield strength for the steel sections.  

Results of the analyses are included in the Appendix of this report.  

 

6.3 Conclusions and Recommendations 

 

A landslide has occurred along the left side of I-275 in Hamilton County, Ohio near mile point 

5.28.  The length of the landslide is approximately 150 feet.  The installed inclinometers indicate 

that the soil movement is occurring at the soil/rock interface or just above the soil/rock interface 

at Boring B-004-0-11.  The total lateral soil movement recorded in the inclinometer is 

approximately 0.75 inches.  The inclinometer at Boring B-005-0-11 indicates no lateral 

downslope soil movement.  The depth and shape of the failure surface has been estimated 

based upon the observed head scarp location, other field observations and data from the test 

borings.  The failure surface appears to be located within the soil layer above the bedrock 

surface, which is located approximately 25 feet below the road surface grade. 

 

 It is recommended that the remedial measures consist of a single row of 36-inch 

diameter drilled shafts spaced at 6 feet center-to-center located 86 feet left of the I-275 

centerline.  The drilled shafts should be embedded a minimum of 20 feet into the 

weathered and unweathered shale and limestone bedrock.  The maximum depth to 

bedrock assumed in the analyses is 25 feet.  The drilled shafts need to be reinforced 

with W24X176, 50 ksi steel sections for the full length of the drilled shafts.  ODOT Type 

S concrete should be used in the drilled shafts.  This analysis is for preliminary cost 

analysis.  Detailed structural design will need to be performed by the structural engineer. 

 The drilled shafts should be installed beginning at approximately Station 281+50 to 

approximately Station 283+00. 
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 The top of the shafts should extend to the approximate existing pavement grade.  This 

will require the use of sonotubes to form the top portion of the drilled shafts.  The area 

between the pavement and the drilled shafts should be backfilled with structural backfill.  

Compaction should be performed with lightweight compaction equipment to avoid 

overstressing the drilled shafts and causing additional lateral deflection. 

 

 Plug piers should be installed on the upslope side of and between the structural piers, 

since the soil downslope of the drilled shafts could continue to move.  It is anticipated 

that the plug piers could consist of 42-inch diameter piers installed to the top of bedrock, 

since the failure surface extends to the top of bedrock.  

 The drilled shafts should be designed to resist a maximum factored moment of 12,411 

inch-kips and a maximum factored shear of 213.6 kips. 

 Using the presented recommendations, a factor of safety greater than 1.3 for the slope 

above the drilled shaft wall is anticipated. 

 A sketch showing the location of the proposed shaft locations and embedment into 

bedrock is attached in the Appendix of this report. 

 

7.0 GENERAL COMMENTS 
 

Terracon should be retained to review the final design plans and specifications so comments 

can be made regarding interpretation and implementation of our geotechnical recommendations 

in the design and specifications.  Terracon also should be retained to provide observation and 

testing services during grading, excavation, foundation construction and other earth-related 

construction phases of the project. 

 

The analysis and recommendations presented in this report are based upon the data obtained 

from the borings performed at the indicated locations and from other information discussed in 

this report.  This report does not reflect variations that may occur between borings, across the 

site, or due to the modifying effects of weather.  The nature and extent of such variations may 

not become evident until during or after construction.  If variations appear, we should be 

immediately notified so that further evaluation and supplemental recommendations can be 

provided. 

 

The scope of services for this project does not include either specifically or by implication any 

environmental or biological (e.g., mold, fungi, bacteria) assessment of the site or identification or 

prevention of pollutants, hazardous materials or conditions.  If the owner is concerned about the 

potential for such contamination or pollution, other studies should be undertaken. 

 

This report has been prepared for the exclusive use of our client for specific application to the 

project discussed and has been prepared in accordance with generally accepted geotechnical 
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engineering practices.  No warranties, either expressed or implied, are intended or made.  Site 

safety, excavation support, and dewatering requirements are the responsibility of others.  In the 

event that changes in the nature, design, or location of the project as outlined in this report are 

planned, the conclusions and recommendations contained in this report shall not be considered 

valid unless Terracon reviews the changes and either verifies or modifies the conclusions of this 

report in writing. 
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PROJECT DESCRIPTION

HISTORIC RECORDS

GEOLOGY

RECONNAISSANCE

SUBSURFACE EXPLORATION

EXPLORATION FINDINGS

SPECIFICATIONS

AVAILABLE INFORMATION

LEGEND

DESCRIPTION CLASS

ODOT

MECH./VISUAL

CLASSIFIED

   TOTAL   

BORING LOCATION - PLAN VIEW.

HORIZONTAL BAR INDICATES A CHANGE IN STRATIGRAPHY.

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

INDICATES WATER CONTENT IN PERCENT.

NORMALIZED TO 60% DRILL ROD ENERGY RATIO.

INDICATES STANDARD PENETRATION RESISTANCE

Z= NUMBER OF BLOWS FOR THIRD 6 INCHES.

Y= NUMBER OF BLOWS FOR SECOND 6 INCHES.

X= NUMBER OF BLOWS FOR FIRST 6 INCHES.

NUMBER OF BLOWS FOR STANDARD PENETRATION TEST (SPT):

INDICATES FREE WATER ELEVATION.

INDICATES A SPLIT SPOON SAMPLE.

WC

N60

X/Y/Z

SS

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 -

JDD  10/5/2011  JWW  8/25/2012

A-2-6

A-2-7

A-3a

A-6b

A-7-6

GRAVEL/STONE FRAGMENTS W/ SAND & SILT

GRAVEL/STONE FRAGMENTS W/ SAND, SILT & CLAY

COARSE & FINE SAND

SILTY CLAY

CLAY

1 -

2 -

1 -

3 3

17 10

INTERBEDDED SHALE & LIMESTONE

INTERBEDDED SHALE & LIMESTONE WEATHERED

VISUAL

VISUAL

24 13

ST INDICATES A SHELBY TUBE SAMPLE.

EXPLORATION OF A LANDSLIDE ON I-275 IN HAMILTON COUNTY.

SPECIFICATIONS FOR GEOTECHNICAL EXPLORATIONS, DATED MAY 2010.

OHIO, DEPARTMENT OF TRANSPORTATION, OFFICE OF GEOTECHNICAL ENGINEERING,

THIS GEOTECHNICAL EXPLORATION WAS PERFORMED IN ACCORDANCE WITH THE STATE OF

COLUMBUS, OHIO.

STREET OR THE OFFICE OF STRUCTURAL ENGINEERING AT 1980 WEST BROAD STREET IN

DIRECTOR'S OFFICE, THE OFFICE OF GEOTECHNICAL ENGINEERING AT 1600 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

INDICATES FREE WATER ELEVATION.

B-004-0-11 AND B-005-0-11.  NO LONG-TERM WATER LEVELS WERE RECORDED.

GROUNDWATER WAS ENCOUNTERED DURING DRILLING OPERATIONS ONLY IN BORINGS 

GROUNDWATER DURING DRILLING WAS REPORTED AT EACH TEST BORING LOCATION.  

DESCRIBED AS MODERATELY STRONG.

WEAK.  THE LIMESTONE VARIED FROM SLIGHTLY TO MODERATELY WEATHERED AND WAS 

HIGHLY WEATHERED TO MODERATELY WEATHERED AND WAS DESCRIBED AS VERY WEAK TO 

VARYING ELEVATIONS IN BORINGS B-003-0-11 TO B-005-0-11.  THE SHALE VARIED FROM 

BEDROCK CONSISTING OF SHALE AND INTERBEDDED LIMESTONE WAS ENCOUNTERED AT 

FINE-GRAINED SOILS WERE CLASSIFIED AS SILTY CLAY (A-6B) OR CLAY (A-7-6). 

WERE ENCOUNTERED OF GLACIAL OR RESIDUAL ORIGIN.  THE ENCOUNTERED NATURAL 

UNDERLYING THE NATURAL GRANULAR SOILS IN B-005-0-11, NATURAL FINE-GRAINED SOILS 

UNDERLYING THE EXISTING FILL OR SURFICIAL MATERIALS IN B-001-0-11 TO B-004-0-11 AND 

GRAVEL AND/OR STONE FRAGMENTS WITH SAND, SILT AND CLAY (A-2-6 OR A-2-7). 

SURFACE.  THESE GRANULAR SOILS WERE CLASSIFIED AS COARSE AND FINE SAND (A-3A) AND 

OUTWASH SOILS WERE ENCOUNTERED TO A DEPTH OF 12.5 FEET BELOW EXISTING GROUND 

AT BORING B-005-0-11 UNDERLYING THE SURFICIAL SOILS, GRANULAR ALLUVIAL AND 

FLOATERS.

SOILS CONTAINED SHALE AND LIMESTONE PIECES OR FRAGMENTS WITH SOME LIMESTONE 

WERE CLASSIFIED AS SILTY CLAY (A-6B) OR CLAY (A-7-6). THE EXISTING EMBANKMENT 

BORINGS B-001-0-11, B-002-0-11 AND B-005-0-11.  THE FINE-GRAINED EXISTING FILL SOILS 

EXISTING EMBANKMENT FILL WAS ENCOUNTERED BELOW THE SURFICIAL MATERIALS AT TEST 

DEPTHS RANGING FROM 10 TO 25 FEET BELOW EXISTING GROUND SURFACE.

AGE SHALE AND LIMESTONE BEDROCK WAS ENCOUNTERED AT THREE TEST BORINGS AT 

ENCOUNTERED BELOW THE EXISTING EMBANKMENT FILL OR SURFICIAL SOILS.  ORDOVICIAN 

COHESIVE SOILS OF GLACIAL, RESIDUAL, ALLUVIAL AND OUTWASH ORIGIN WERE 

THE SURFICIAL MATERIALS AT THE TEST BORINGS.  NATURAL INTERBEDDED GRANULAR AND 

EXISTING GROUND SURFACE.  EXISTING EMBANKMENT FILL SOILS WERE ENCOUNTERED BELOW 

THE TEST BORINGS DRILLED FOR THIS PROJECT GENERALLY ENCOUNTERED TOPSOIL AT THE 

EAST-WEST ORIENTED DRAINAGE WAY LOCATED NEAR STATION 281+00. 

PREVIOUS A WAS THERE INDICATE PLANS CONSTRUCTION 1971 OF REVIEW 

EXISTING I-275 CONSTRUCTION.

THE FOR PERFORMED WAS CONSTRUCTION EMBANKMENT WHERE SOILS, NATURAL 

THE OVERLYING PRESENT ARE SOILS FILL  EMBANKMENT AREA. UPLAND THE IN 

BEDROCK LIMESTONE AND SHALE AGE ORDOVICIAN UNDERLYING THE TO PRESENT 

ARE SOILS RESIDUAL AND GLACIAL SHALLOW  RELATIVELY BEDROCK. LIMESTONE 

AND SHALE AGE ORDOVICIAN UNDERLYING THE TO PLAIN FLOOD THE WITHIN 

PRESENT ARE SOILS OUTWASH AND ALLUVIAL DEEP MODERATELY TO DEEP 

LANDSLIDE AREA.

THE IN CONDITIONS SOIL THE IMPACTED HAVE I-275 OF LANES WESTBOUND 

EXISTING THE FOR CONSTRUCTION  EMBANKMENT SITE. LANDSLIDE THE 

OF WEST JUST LOCATED IS CREEK FORK  DRY PLAIN. FLOOD RIVER WHITEWATER 

THE MEET UPLANDS THE WHERE RIVERS, MIAMI GREAT AND WHITEWATER 

THE BETWEEN UPLANDS THE OF SIDE WESTERN THE ON LOCATED IS SITE THE 

NO HISTORIC BORING RECORDS WERE FOUND WITHIN THE LANDSLIDE AREA.  

INSTRUMENTAL BORING LOCATION - PLAN VIEW.

CJB  10/8/2011-10/26/2011

KJM  9/14/2012-9/17/2012

JDD  9/18/2012

EAST-WEST ORIENTED DRAINAGE WAY WAS OBSERVED.

AN EMBANKMENT, HIGHWAY EXISTING THE OF TOE THE BEYOND 281+00 STATION 

  NEAR LEVEL. NEARLY TO 6H:1V APPROXIMATELY TO FLATTEN GRADES THE 

EMBANKMENT, HIGHWAY EXISTING THE OF TOE THE  BEYOND AREA. LANDSLIDE 

THE IN FEET 25 TO 20 BETWEEN OF HEIGHT SLOPE A HAS AND 2.5H:1V TO 

2.2H:1V APPROXIMATLEY FROM STEEPNESS IN RANGES SIDESLOPE EMBANKMENT 

EXISTING  THE EMBANKMENT. HIGHWAY EXISITNG THE OF CONSIST AND WEST 

TO EAST FROM SLOPE AREA LANDSLIDE THE WITHIN  GRADES OPERATION. MINING 

PIT GRAVEL AND SAND A AS USED IS AND COMMERCIAL IS CREEK FORK DRY 

OF WET THE TO USE LAND  THE CREEK. FORK DRY AND INTERSTATE THE BETWEEN 

AREAS WOODED THE OF CONSISTS PROJECT THE AROUND USAGE LAND THE 

OBSERVED DURING EITHER SITE VISIT. 

WAS BULGE TOE DEFINED  NO AREA. LANDSLIDE THE WITHIN SIDESLOPE 

EMBANKMENT THE OF TOE THE TOWARD LEANING BE TO OBSERVED WERE TREES 

 SOME VISITS. SITE BOTH DURING SETTLED HAVE TO OBSERVED WAS GUARDRAIL 

THE OF ELEVATION TOP  THE PATCH. PAVEMENT EXISTING THE THROUGH 

REAPPEARED HAS CRACK SHAPED CRESCENT THE AND CRACK, THE OF AREA 

THE IN OBSERVED WAS PATCH ASPHALT AN 2012, AUGUST  IN 2011. OCTOBER 

IN 282+45 TO 281+90 STATIONS APPROXIMATELY BETWEEN PAVEMENT THE OF 

SHOULDER WEST THE IN OBSERVED WAS CRACK SHAPED CRESCENT  A 2012. 25, 

AUGUST ON AGAIN AND 2011 5, OCTOBER ON SITE THE VISITED PERSONNEL HCN 

SAMPLED (AASHTO T225) USING NQ SIZE CORING EQUIPMENT.  

PERCENT.  BORINGS B-003-0-11 TO B-005-0-11 WERE ADVANCED INTO BEDROCK AND 

RATIO (ER) FOR THE DRILL RIG USED TO PERFORM THE TEST BORINGS WAS 83.7 

RECENTLY CALIBRATED ON SEPTEMBER 8, 2010.  THE AVERAGE DRILL ROD ENERGY 

GENERAL ACCORDANCE WITH AASTO T207.  THE HAMMER SYSTEMS USED WERE MOST 

UNDISTURBED SAMPLES WERE OBTAINED AT THE DEPTHS SHOWN ON THE SOIL PROFILE IN 

PROCEDURES WERE PERFORMED IN GENERAL ACCORDANCE WITH AASHTO T206, AND 

THE FULL DEPTH OF THE SOIL PORTION OF THE BORINGS.  DRILLING AND SAMPLING 

SPLIT-SPOON SAMPLING.  SAMPLES WERE OBTAINED AT 2.5 TO 5 FEET INTERVALS FOR 

TRACK-MOUNTED DRILL RIG.  THE DRILL RIG UTILIZED HOLLOW STEM AUGERS TO PERMIT 

BETWEEN OCTOBER 18 TO 26, 2011.  THE TEST BORINGS WERE DRILLED USING A 

PERFORMED FOR THE LANDSLIDE AND ADJACENT CULVERT REPLACEMENT PROJECT 

A TOTAL OF 5 TEST BORINGS, DESIGNATED AS B-001-0-11 TO B-005-0-11, WERE 
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GUARDRAIL DIPPING

HEAD SCARP

B-005-0-11

B-003-0-11

B-004-0-11
B-002-0-11

560

550

540

530

520

510

0 200100

560

550

540

530

520

510

300

B-001-0-11

500

490

500

490

WC60N

WC60N

WC60N

2014

1722

1820

2213

1824

2422

1845

217

1910

2013

1724

2320

1921

1725

1833

2035

2025

20

2111

2617

2215

1932

1581
13

91.32' LT.

STA. 282+11.72

B-004-0-11

216

198

2111

178

2014

2415

2324

1117

2043

1484

2688

ST 17

304

16ST

1611

1215

1915

2233

1385

1395

50/5"

WC60N

60N WC

TR195.27' LT.

STA. 281+92.83

B-005-0-11

OFFSET BORING

LOG OF

TR

TR

150.17' LT.

STA. 281+38.77

B-003-0-11

OFFSET BORING

LOG OF

89.6' LT.

STA. 281+32.51

B-002-0-11

OFFSET BORING

LOG OF

33.94' LT.

STA. 281+02.5

B-001-0-11

OFFSET BORING

LOG OF

SINK HOLE

36" CMP SW -7.9'

EX. SQUARE CB 550.95'

36" CMP NW -19.0'

36" CMP SE -13.0'

EX. STORM MH 528.47'

36" CMP INVERT 508.20'
P

O
T
 
S
t
a
.
 
2
8
0

+
0
0
.
0
0

280 281 282 283 284

P
O

T
 
S
t
a
.
 
2
8
4
+
9
9
.
8
8

P
O

T
 
S
t
a
.
 
2
8
0

+
0
0
.
0
0

280 281 282 283 284

P
O

T
 
S
t
a
.
 
2
8
4
+
9
9
.
8
8

285

ccarrie1
PolyLine



C
H

E
C

K
E

D

J
D

D

K
J

M

D
R

A
W

N

H
A

M
-
2
7
5
-
5
.2

8

93

  

   

L
A

N
D

S
L
I
D

E
 

E
X

P
L

O
R

A
T
I
O

N

C
R

O
S

S
 

S
E

C
T
I
O

N
 

S
T

A
. 

2
8

2
+
1
0

N
:\

H
C

N
P
r
o
j
e
c
t
s
\

A
u
t
o

C
A

D
\

2
0
1
1
\

1
1
1
\

1
1
1
5
2
7

1
\

9
2
0
7

5
Y

X
0
0
1
.d

g
n
 
 
 
1
2
/
3
/
2
0
1
2
 
6
:2

2
:4

3
 

A
M
 
 
 
k
j
m

a
n
k
in

0

2
0

10

5

H
O

R
I
Z

O
N

T
A

L

S
C

A
L

E
 
I
N
 
F

E
E

T

91.32' LT.

STA. 282+11.72

B-004-0-11

216

198

2111

178

2014

2415

2324

1117

2043

1484

2688

ST 17

304

16ST

1611

1215

1915

2233

1385

1395

WC60N

60N WC

TR

TR

195.27' LT.

STA. 281+92.83

B-005-0-11

230 220 210 200 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0 10 20 30 40 5090

580

570

560

550

540

530

520

510

500

490

480

    

    

    

    

    

    

    

    

580

570

560

550

540

530

520

510

500

490

480

    

    

    

    

    

    

    

    

WC60N

2014

1722

1820

2213

1824

2422

1845

WC60N

2111

2617

2215

1932

1581
1350/5"

TR

150.17' LT.

STA. 281+38.77

B-003-0-11

33.94' LT.

STA. 281+02.5

B-001-0-11



C
H

E
C

K
E

D

J
D

D

K
J

M

D
R

A
W

N

H
A

M
-
2
7
5
-
5
.2

8

94

  

   

C
U

L
V

E
R

T
 

R
E

P
L

A
C

E
M

E
N

T

B
O

R
I
N

G
 

L
O

G
 

B
-
0
0
1
-
0
-
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N
:\

H
C

N
P
r
o
j
e
c
t
s
\

A
u
t
o

C
A

D
\

2
0
1
1
\

1
1
1
\

1
1
1
5

2
7

1
\

9
2

0
7

5
Z

L
0
0
1
.d

g
n
 
 
 
9
/
1
7
/
2
0
1
2
 

9
:0

8
:0

2
 

A
M
 
 
 
k
j
m

a
n
k
in



C
H

E
C

K
E

D

J
D

D

K
J

M

D
R

A
W

N

H
A

M
-
2

7
5
-
5
.2

8

95

  

   

C
U

L
V

E
R

T
 

R
E

P
L

A
C

E
M

E
N

T

B
O

R
I
N

G
 

L
O

G
 

B
-
0

0
2
-
0
-
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N
:\

H
C

N
P
r
o
j
e
c
t
s
\

A
u
t
o

C
A

D
\

2
0
1
1
\

1
1
1
\

1
1
1
5
2
7

1
\

9
2
0
7

5
Z

L
0
0
2
.d

g
n
 
 
 
9
/
1
7
/
2
0
1
2
 
9
:0

9
:0

8
 

A
M
 
 
 
k
j
m

a
n
k
in

ccarrie1
Engineer



C
H

E
C

K
E

D

J
D

D

K
J

M

D
R

A
W

N

H
A

M
-
2

7
5
-
5
.2

8

96

  

   

C
U

L
V

E
R

T
 

R
E

P
L

A
C

E
M

E
N

T

B
O

R
I
N

G
 

L
O

G
 

B
-
0

0
3
-
0
-
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N
:\

H
C

N
P
r
o
j
e
c
t
s
\

A
u
t
o

C
A

D
\

2
0
1
1
\

1
1
1
\

1
1
1
5
2
7

1
\

9
2
0
7

5
Z

L
0
0
3
.d

g
n
 
 
 
9
/
1
7
/
2
0
1
2
 
9
:1

0
:1

3
 

A
M
 
 
 
k
j
m

a
n
k
in



C
H

E
C

K
E

D

J
D

D

K
J

M

D
R

A
W

N

H
A

M
-
2

7
5
-
5
.2

8

97

  

   

C
U

L
V

E
R

T
 

R
E

P
L

A
C

E
M

E
N

T

B
O

R
I
N

G
 

L
O

G
 

B
-
0

0
4
-
0
-
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N
:\

H
C

N
P
r
o
j
e
c
t
s
\

A
u
t
o

C
A

D
\

2
0
1
1
\

1
1
1
\

1
1
1
5
2
7

1
\

9
2
0
7

5
Z

L
0
0
4
.d

g
n
 
 
 
9
/
1
7
/
2
0
1
2
 
9
:1

2
:2

4
 

A
M
 
 
 
k
j
m

a
n
k
in



C
H

E
C

K
E

D

J
D

D

K
J

M

D
R

A
W

N

H
A

M
-
2

7
5
-
5
.2

8

98

  

   

C
U

L
V

E
R

T
 

R
E

P
L

A
C

E
M

E
N

T

B
O

R
I
N

G
 

L
O

G
 

B
-
0

0
5
-
0
-
1
1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N
:\

H
C

N
P
r
o
j
e
c
t
s
\

A
u
t
o

C
A

D
\

2
0
1
1
\

1
1
1
\

1
1
1
5
2
7

1
\

9
2
0
7

5
Z

L
0
0
5
.d

g
n
 
 
 
9
/
1
7
/
2
0
1
2
 
9
:1

4
:3

3
 

A
M
 
 
 
k
j
m

a
n
k
in



C
H

E
C

K
E

D

J
D

D

K
J

M

D
R

A
W

N

H
A

M
-
2
7
5
-
5
.2

8

99

  

   

L
A

N
D

S
L
I
D

E
 

E
X

P
L

O
R

A
T
I
O

N

C
O

M
P

R
E

S
S
I
V

E
 

S
T

R
E

N
G

T
H
 

T
E

S
T
 

R
E

S
U

L
T

S

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

N
:\

H
C

N
P
r
o
j
e
c
t
s
\

A
u
t
o

C
A

D
\

2
0
1
1
\

1
1
1
\

1
1
1
5

2
7

1
\

9
2

0
7

5
Y

D
0
0
1
.d

g
n
 
 
 
9
/
1
7
/
2
0
1
2
 

9
:1

5
:2

7
 

A
M
 
 
 
k
j
m

a
n
k
in



 

 

Project Mgr.: JDD 

Drawn By:  TCF 

Chkd By:  JDD 

Approved By:  SS 

 

PN.  N1115271 

Scale:  As Shown 

File No. Core A 

Date: 10-5-12 
 

 

611 LUNKEN PARK DRIVE 

CINCINNATI, OHIO 45226 
 

HAM-275-5.28 SLIDE REPAIR 
OHIO DEPARTMENT OF TRANSPORTATION – DIST. 8  

HAMILTON COUNTY, CINCINNATI, OHIO 

ROCK CORE PHOTOGRAPHS SHEET 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BORING NO.: B-003-0-11 

CORE BOX NO.: 1 OF 1 

DEPTH (ft.): 10.0-25.0 
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BORING NO.: B-004-0-11 

CORE BOX NO.: 1 OF 1 

DEPTH (ft.): 25.0-35.0 
 

 

BORING NO.: B-005-0-11  

CORE BOX NO.: 1 OF 2 

DEPTH (ft.): 15.0-25.0 
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