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1.0 INTRODUCTION 

This report presents the results of GZA’s design-phase subsurface exploration and geotechnical 

evaluation for replacement of the Kennebunk Bridge in Kennebunk, Maine.  Our services were 

provided in accordance with GZA’s General Contract Agreement (GCA U1210060627) with 

MaineDOT, GZA Work Plan dated March 30, 2010, Contract Modification 1, dated June 25, 

2010, and GZA’s Limitations contained in Appendix A of the report. 

 

1.1     BACKGROUND 

Kennebunk Bridge carries US Route 1 over the Mousam River in Kennebunk, Maine, as shown 

in Figure 1, Locus Plan.  The current bridge consists of a single-span, steel girder, concrete deck 

superstructure supported on a hybrid foundation system that includes stone masonry gravity walls 

as primary support for the roadway and a series of reinforced concrete piers that buttress the stone 

masonry and support the sidewalk on each side.  The stone masonry and reinforced concrete 

footings bear directly on bedrock. 

 

GZA completed a preliminary geotechnical evaluation for the Kennebunk bridge replacement 

project and presented findings in a June 20, 2009 report.  That report was prepared to provide 

geotechnical recommendations for a replacement bridge at the current bridge location, re-using 

portions of the existing stone-masonry substructures, and foundations.   

 

HNTB Corporation, of Westbrook, Maine (HNTB) has since conducted final design evaluations 

and prepared construction documents for the project.  Our current understanding of the project is 

based on the 99 Percent Plans dated July 14, 2010 and subsequent correspondence with HNTB.  

A replacement bridge is proposed that will be 90 feet long and include full-height, cast-in-place 

concrete abutments; a flared wing wall on the southwest corner; and 90-degree return retaining 

walls on three corners, including along Rotary Park.  The proposed abutments, wingwall and 

retaining walls were labeled by HNTB in accordance with the following table. 

 

 

The new abutments, wing walls and retaining walls will be founded on spread footings bearing on 

bedrock.  The proposed spread footing locations are shown on Figure 2, Boring Location Plan.  

The new bridge deck and existing approaches will be raised by less than 1 foot, and the roadway 

will be reconstructed between Water Street and Brown Street. 

 

The replacement bridge is planned to be constructed along the current bridge alignment.  A 

temporary detour will be used to allow full closure of Route 1 between Water and Brown Streets 

(except for access to the Cumberland Farms parking lot and fuel island) during bridge 

construction.  A temporary bridge will be constructed for the detour, crossing the Mousam River 

PROPOSED SUBSTRUCTURE ELEMENTS 

Location Designation 

Southwest Abutment  Abutment 1 

Northeast Abutment Abutment 2 

Southeast Wingwall Wingwall 1 

Southwest Retaining Wall Retaining Wall 1 

Northwest Retaining Wall Retaining Wall 2 

Northeast Retaining Wall Retaining Wall 3 
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about 200 feet south of the existing bridge and approaches.  The proposed temporary bridge will 

be approximately 200 feet long and will be supported by two abutments and a central pier.  The 

temporary bridge alignment has been developed by HNTB, but the bridge will be designed by an 

engineer retained by the Contractor.  The proposed alignment, abutments and pier locations are 

shown on Figure 2.   

 

1.2     OBJECTIVES AND SCOPE OF SERVICES 

The objectives of our work were to evaluate subsurface conditions and to provide final 

geotechnical engineering recommendations for the proposed Kennebunk Bridge replacement.  To 

meet these objectives, GZA completed the following Scope of Services: 

 

 Conducted site visits to observe surficial conditions; and reviewed existing bridge plans, 

and mapped surficial and bedrock geology of the site; 

 Coordinated and observed a design phase subsurface exploration program consisting of 

six test borings for the replacement bridge, three borings for the temporary bridge, and 

two pavement probes for the temporary detour; 

 Conducted a laboratory testing program to evaluate engineering properties of the site 

soils and bedrock; 

 Reviewed available historical data and evaluated seepage potential through approach 

embankments; 

 Conducted geotechnical engineering analyses to evaluate foundations for the replacement 

bridge; 

 Developed geotechnical engineering recommendations including foundation alternatives 

and foundation design recommendations for the preferred foundation type; and 

 Prepared this final report summarizing our findings and design recommendations. 

 

GZA is also collecting additional geophysical data to develop final seepage mitigation 

alternatives and design details associated with an abandoned wooden sluiceway and other 

potential voids beneath the south approach embankment, in accordance with the Work Plan 

presented in Contract Modification 2, dated June 29, 2010.  As indicated in Contract Modification 

2, the results of that work will be provided to the MaineDOT / HNTB design team as the data 

becomes available.  The results of that study are not expected to influence the geotechnical design 

recommendations provided herein for the proposed bridge because the sluiceway and potential 

voids are beyond the anticipated limits of excavation for the bridge replacement.  The data 

collected from this work and associated modifications to the Contract Documents, if any, will be 

provided to the bidders as an addendum.  

 

2.0 SUBSURFACE EXPLORATIONS 

GZA completed a preliminary subsurface exploration program in 2008 and 2009 consisting of six 

test borings and a Ground Penetration Radar (GPR) survey of the existing stone masonry 

abutment walls.  GZA recently completed a design-phase exploration program consisting of nine 

test borings and two pavement borings.   
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Previous explorations were conducted at the southwest approach to explore sinkholes.  In 2004, 

the Kennebunk Public Works Department (KPWD) solicited a geotechnical investigation and a 

GPR survey.  Details of these exploration programs are discussed below.    

 

2.1     PRELIMINARY TEST BORINGS 

Six test borings (designated BB-KMR-101 through -106) were completed for the preliminary 

exploration.  One boring was completed through the soil behind each abutment (BB-KMR-101 

and BB-KMR-106) and two were completed in the river approximately 5 to 10 feet in front of 

each abutment.  All of the test borings were drilled from the roadway surface using a truck-

mounted drill rig.  River borings were completed through existing bridge deck drains and were 

cased through the air to the riverbed.  The borings were laid out approximately in the field by 

taping from existing features shown on bridge plans. The boring locations are shown on Figure 2. 

 

Approximate ground surface elevation at borings drilled behind the abutments was estimated by 

GZA from contours on the existing bridge survey shown on MicroStation drawings provided 

electronically via email on December 16, 2008 by Laura Krusinski of the MaineDOT1.  

Approximate mudline elevation at river borings was estimated using deck elevations from the 

existing bridge drawings and subtracting the measured distance from the bridge deck to the 

mudline at each location.  Elevations referenced in this report are in feet and refer to North 

American Vertical Datum (NAVD 1988).  Boring locations and ground surface elevations at the 

borings are approximate and should be considered accurate only to the degree implied by the 

methods used to establish them. 

 

The borings were drilled to depths of 10 to 30.5 feet below ground surface and were terminated in 

bedrock.  Two-inch diameter bedrock cores were obtained at each boring location.  Core lengths 

of 5 to 11.7 feet were drilled to assess the nature of the bedrock.  New Hampshire Boring, Inc. of 

Derry, New Hampshire coordinated utility clearance and provided drilling services.  Their work 

was completed between December 16, 2008 and January 5, 2009.  GZA personnel monitored the 

drilling work and prepared logs of each boring that are included in Appendix B. 

 

The borings were drilled using 4-inch casing and drive-and-wash drilling techniques.  Standard 

penetration testing (SPT) and split-spoon sampling were performed at 5-foot typical intervals in 

the borings using a spooling-winch and a safety hammer.  The New Hampshire Boring standard 

penetration testing system used on this project was calibrated in October of 2008 and found to 

have an average energy transfer efficiency of 45 percent of the theoretical SPT.  A report on that 

calibration was provided under separate cover.  All raw field N-values have been corrected to N60, 

the standard energy of a rope and cathead system.   

 

2.2     DESIGN PHASE EXPLORATIONS 

A total of nine test borings (designated BB-KMR-201 through -203, BB-KMR-301 through -303, 

and BB-KMR-401 through -403) and two pavement probes (PC-1 and PC-2) were completed for 

this exploration.  Each series of borings was conducted to provide data for a different element of 

the project, as summarized below: 

 

 BB-KMR-200 series:  Foundation design for proposed northeast and southwest retaining 

walls; 

                                                      
1 MicroStation files received in the email correspondence include: CONTOURS_26AUG08.dgn, 

ORIGTOPO_26AUG08.dgn, 001_Title.dgn, Alignments.dgn, Profile.dgn. 
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 BB-KMR-300 series: Evaluation of seepage-related potential for South approach 

settlement/sinkholes;  

 BB-KMR-400 series:  Data for Contractor’s engineer to design replacement bridge; and 

 PC-series pavement probes:  Data for evaluation of pavement section along the proposed 

Brown and Water Streets detour.   

 

All of the test borings except BB-KMR-402 were drilled using a truck-mounted drill rig.  The 

BB-KMR-200 and -300 series borings were drilled along the bridge approaches.  BB-KMR-202 

was drilled through a hole cored in the sidewalk, which is cantilevered from the existing bridge 

retaining wall.  BB-KMR-401 and -403 were drilled in the parking lot behind Cumberland Farms 

and in a work area at the south end of Rotary Park, respectively.  BB-KMR-402 was drilled with 

portable tripod-mounted drilling equipment near the south shore of the Mousam River.  The 

locations and ground surface elevation of the borings were surveyed by MaineDOT after drilling, 

and surface elevations and coordinates were provided to GZA on June 10, 2010.  The surveyed 

boring locations are shown on Figure 2. 

 

The borings were drilled to depths of approximately 5 to 42 feet below ground surface and were 

terminated in bedrock.  Two-inch diameter bedrock cores were obtained at five boring locations 

(BB-KMR-201 through -203, BB-KMR-401 and BB-KMR-403).  Core lengths of 9.1 to 10.8 feet 

were collected to assess the nature of the bedrock.   

 

Maine Test Boring of Brewer, Maine coordinated utility clearance and provided drilling services.  

Their work was completed between May 25 and June 8, 2010.  GZA personnel monitored the 

drilling work and prepared logs of each boring that are included in Appendix C. 

 

The borings were drilled using 3-inch and 4-inch casing and drive-and-wash drilling techniques.  

SPT and split-spoon sampling were performed at 5-foot typical intervals in the borings using a 

rope-and-cathead pulley system and a safety hammer.  Therefore, a standard energy transfer 

efficiency of 60 percent was assumed for the hammer-pulley system.  No correction was 

necessary since the field N-values represent N60, the standard energy of a rope and cathead 

system.   

 

The pavement probes were drilled for the proposed temporary detour, to a depth of 5 feet below 

the ground surface using a solid-stem auger.  The conditions encountered in these probes are 

summarized in Section 4.6 of this report.   

 

2.3     EXPLORATIONS BY OTHERS 

R.W. Gillespie and Associates (RWG) conducted a subsurface exploration program consisting of 

five borings (B1 through B5).  Their results were presented in a report entitled, “Sinkhole 

Evaluation, Route 1 between Brown Street and Mousam River Bridge, Kennebunk, Maine,” dated 

November 9, 2004.  Details of their borings are presented in their geotechnical report, which is 

included in Appendix D.  The borings were drilled to depths ranging from approximately 1 to 25 

feet below the ground surface.  All but boring B1 were reportedly terminated in either glacial till 

or bedrock.  

 

GZA scaled the locations of RWG’s test borings from their Exploration Location Sketch (Figure 

2); and has shown the approximate boring locations on Figure 2. 
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2.4     GROUND PENETRATING RADAR SURVEYS 

In 2004, the Town of Kennebunk hired NDT Corporation of Worcester, Massachusetts to 

complete a GPR survey to assess the presence and extent of soil settlement indicative of 

developing sinkholes.  The GPR study was conducted on the travel lanes of Route 1 South 

approach between the Mousam River Bridge and Brown Street.  GPR data was collected from the 

street surface along transverse and longitudinal grid lines spaced approximately 5-feet on-center.  

The reported depth of penetration of the GPR was approximately 10 to 15 feet.   

 

During the preliminary geotechnical exploration by GZA in 2008, the abutment face and the wing 

walls were surveyed with GPR to assess the extent of the existing stone masonry.  The data was 

collected along transverse and longitudinal lines from the street surface, and along the vertical 

faces of the masonry wells using an Under Bridge Inspection Vehicle provided by the 

MaineDOT.   

 

Reports of the 2004 and 2008 NDT Corporation GPR surveys are included in Appendix E. 

 

An additional GPR and multichannel analysis of surface waves (MASW) survey is ongoing at the 

south approach embankment.  The results of this work will provided under separate cover when 

available. 

 

3.0 LABORATORY TESTING 

GZA completed a laboratory soil and bedrock testing program at the GZA Laboratory in 

Hopkinton, Massachusetts to support visual soil classifications, evaluate frost classifications, and 

estimate the engineering properties of the soils and rock.  The program for the preliminary 

borings included four gradation analysis/AASHTO Classification/Frost Classification 

assessments on soil samples and two unconfined compression and modulus determinations on 

selected bedrock samples.  The program for the design-phase borings, detour pavement borings 

and temporary bridge borings included 17 gradation analysis/AASHTO Classification/Frost 

Classification assessments on soil samples.  Results of the testing are included in Appendix F. 

 

4.0 SUBSURFACE CONDITIONS 

4.1     SURFICIAL AND BEDROCK GEOLOGY 

Based on available literature, surficial geologic units mapped in the Kennebunk Bridge area 

include Presumpscot Formation deposits and marine regressive sand deposits.  The following are 

brief descriptions of the geologic units. 

 

 The marine regressive sand deposits are described as massive to stratified and cross-

stratified, well-sorted brown to gray-brown sand.  This deposit is found generally with 

gradational basal contact to the Presumpscot Formation and is generally between 3 and 

15 feet thick.  These sediments were deposited during the regressive phase of marine 

submergence. 

 The Presumpscot Formation deposits are described as massive to laminated, gray to 

bluish-gray silt and clay, which weathers to brownish or greenish-gray.  This deposit 

locally may include minor sand and gravel and occurs as a blanket deposit over bedrock 
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and older glacial sediments.  These sediments were deposited on the sea floor during late-

glacial marine submergence. 

 

Bedrock at the site is mapped as the Kittery Formation.  The Kittery Formation, part of the 

Merrimack Group, consists of dark gray phyllite, commonly found in graded beds with fine-

grained medium gray feldspathic, micaceous and calcareous quartzite. 

 

4.2     SUBSURFACE CONDITIONS–ROUTE 1 BRIDGE AND APPROACHES 

Five subsurface units were encountered above bedrock in the Route 1 Bridge and approach test 

borings: Pavement, Fill, Marine Deposit, Glacial Till and Stone Masonry/Rubble.  Overburden 

soils were not encountered in the river borings.  The encountered thicknesses and generalized 

descriptions are presented below in descending order from ground surface downward.   

 

Detailed descriptions of the materials encountered at specific locations are provided on the boring 

logs in Appendices B through D.  The soil units are also shown in relation to the bridge 

alignment on Figure 3, Interpretive Subsurface Profile.  Additional information on boring 

locations and strata thicknesses is provided in Table 1, Summary of Subsurface Strata.   

 

The asphalt pavement directly behind both abutments was generally 1-foot thick, and it was 

generally about 6-inches thick in other borings drilled through Route 1, except for boring BB-

KMR-301 (previous excavation/patch area), where the pavement was about 17-inches thick.  The 

asphalt was typically underlain by granular base/subbase material. 

 

Fill was encountered in all of the borings except the river borings.  The fill generally consisted of 

very loose to very dense, brown, fine to coarse, SAND, some to little Gravel, little to trace Silt 

(USCS: SP-SM, SW-SM, SM).  Layers of Silty CLAY, Sandy CLAY, and GRAVEL were also 

encountered in the fill.  Brick fragments were observed in several samples.  Approximate 

encountered thickness ranged from 6 to 21 feet.   

 

A series of borings were focused on locating potential voids in the South approach roadway.  

Borings BB-KMR-301, B2 and B5 encountered a sequence of wood and voids between depths of 

about 11 and 20 feet in an area that reportedly contained an abandoned wooden sluiceway.  

Additional discussion of the sluiceway is provided in Section 5.1 of this report.  The upper 2 to 5 

feet of fill in these borings was typically medium dense to very dense, and the lower 13 to 15 feet 

was typically very loose to loose. 

 

Based on grain-size analysis tests performed, the AASHTO classification for the approach fill 

soils are typically A-1-a, A-1-b and A-2-4, and A-3, except in boring BB-KMR-301, where A-6 

and A-4 soils were encountered above the wood layers.  The MaineDOT Frost Classification for 

the near surface portions of the approach fill soils ranges from 0 to II. 

 

Marine Deposit – A 2-foot thick marine deposit was encountered beneath the fill in boring 

BB-KMR-201.  The marine deposit consisted of medium stiff, mottled gray/brown, Silty CLAY, 

little fine Sand, with rootlets (USCS: CL).  This layer appeared to be a previous near-surface 

deposit based on the mottling and rootlets present, but it may have been reworked.   

 

Glacial Till – Glacial till was encountered in all of the design-phase and RWG borings except B2, 

B3, B5 and BB-KMR-301.  The glacial till generally consisted of medium dense to very dense, 

brown to gray, fine to coarse, SAND, little to some Silt with cobbles and boulders; to Sandy 

SILT, some to little Gravel with cobbles and boulders (USCS: SM, ML).  An approximately 2-
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foot boulder was encountered and cored at the top of the glacial till layer in boring BB-KMR-202.  

Overall thickness typically ranged from 4 to 7 feet; boring BB-KMR-302 encountered 

approximately 17 to 18 feet.   

 

Based on grain-size analyses, the AASHTO classification for the glacial till is typically A-4.   

 

Stone Masonry/Rubble – In the abutment test borings (BB-KMR-101 and -106A), a layer of stone 

masonry/rubble was encountered below the fill.  The stone masonry/rubble generally consisted of 

granite masonry blocks and phyllite boulders and/or highly fractured bedrock fragments.  

Approximate encountered thickness ranged from 2.5 to 10 feet.  Samples of the stone 

masonry/rubble were recovered during rock coring and are described on the boring logs in 

Appendix B. 

 

The generalized descriptions above do not include the BB-KMR-400 series borings drilled for the 

temporary bridge.  Those test boring logs are provided for informational purposes and are 

included in Appendix C. 

 

4.3     BEDROCK 

Bedrock was cored in all of the BB-KMR-100 and -200 series test borings.  Cobbles and boulders 

and/or bedrock were encountered at the river bed surface at all boring locations in the Mousam 

River.  Fractured rock was encountered overlying competent rock in borings BB-KMR-200 

through -203; approximate encountered thickness of the fractured rock ranged from 1 to 3 feet.  

Estimated top of bedrock and competent bedrock depths and elevations are presented in Table 1.   

 

The primary rock type encountered was very hard to hard, fresh to slightly weathered, fine to 

medium grained, dark gray to gray PHYLLITE.  Joints were very close to closely spaced, low 

angle to moderately dipping with occasional high angle to vertical fractures, planar, smooth to 

rough, fresh to discolored, and tight to partly open, with occasional calcite stringers and 

occasional silt infilling.   

 

The Rock Quality Designation (RQD) of the encountered bedrock material ranged from 0 to 85 

percent, with an average of 47.  A laboratory unconfined compressive test indicated an average 

unconfined compressive strength of 17 ksi and an average secant modulus of 5 ksi.   

 

Based on a review of the literature2, it is understood that the typical shear wave velocity for 

metamorphic rock exceeds 5,000 feet per second. 

 

Based on the Rock Mass Rating System, the bedrock at the Kennebunk Bridge site has an RMR 

of 54, placing the bedrock in Class No. III, Fair Rock, based on the bedrock compressive 

strength, RQD, joint spacing, condition of joints, and groundwater conditions. 

 

The condition of exposed bedrock was observed by a GZA engineer in areas adjacent to the 

existing bridge and dam foundations on July 27, 2010.  The exposed bedrock visible during our 

site visit appeared competent and intact.  There was no visual evidence that the condition of the 

rock beneath or adjacent to existing foundations had been scoured by water flow during the life of 

the dam or bridge. 

                                                      
2 Literature review included the USGS Handbook of Physical Constants, ASTM Guide for Using the Seismic 

Refraction Method for Subsurface Investigation (ASTM D 5777-00), and ASTM Guide for using Seismic Reflection 

method for Shallow Subsurface Investigation (ASTM D 7128-05). 
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4.4     GROUNDWATER 

Borings BB-KMR-102 through BB-KMR-105 were drilled in the Mousam River.  The water 

level in these borings was controlled by the river level, which fluctuates depending on upstream 

dam activity. 

 

Water was introduced into the remaining borings during the drilling operations.  As a result, 

stabilized groundwater levels were not determined.  Groundwater was observed approximately 

22 feet from the ground surface at BB-KMR-106A at the completion of drilling.  However, wet to 

saturated soil samples were encountered at depths of approximately 5 feet in both abutment 

borings.  Based on these data, groundwater levels at the abutments were interpreted to be on the 

order of 5 feet below existing grade at the time borings BB-KMR-101 and -106 were drilled 

(December 2008/January 2009).  The depth to wet soil samples in the design phase borings varied 

from approximately 5 to 15 feet.   

 

Groundwater levels fluctuate due to season, precipitation, infiltration, and construction activity in 

the area as well as river level.  The groundwater levels in the approach fills are also likely 

influenced by the water level upstream of the dam.  Therefore, groundwater levels during and 

after construction may vary from those encountered at the time of the test borings. 

 

4.5     STONE MASONRY ABUTMENTS 

The 2008 GPR data indicate the face of each stone masonry abutment is approximately 8 to 

10 feet thick with no indication of a tapered thickness from top to bottom.  The abutment wing 

wall data indicated the wing walls are approximately 6 feet thick with no indication of a tapered 

thickness from top to bottom.  Based on the GPR data it appears that the walls are constructed of 

approximately 2-foot deep stone blocks.   

 

The GPR did not identify significant voids behind the masonry structures but did indicate that 

water was present in the joints between the blocks and the back of the abutments and wing walls. 

 

The GPR report is included in this report as Appendix F. 

 

4.6     PAVEMENT CONDITIONS - BROWN AND WATER STREET DETOUR 

Probes were drilled through the existing pavement on Brown Street (PC-1) and Water Street 

(PC-2) to evaluate the existing pavement section along the proposed temporary detour route.   

 

PC-1 was drilled approximately 130 feet east of the intersection at Brown Street and Route 1. The 

probe encountered approximately 3.5 inches of asphalt pavement overlying sand and gravel fill.  

Laboratory gradation analysis on a sample of the fill from 1 to 3 feet below top of pavement 

indicated the material consists of brown, fine to coarse SAND, some Gravel, trace SILT (USCS: 

SP-SM).  The AASHTO classification is A-1-b, and the Maine DOT Frost Classification is 0.   

 

PC-2 was drilled approximately 100 feet east of the intersection of Water Street and Route 1. The 

probe encountered approximately 11 inches of asphalt pavement overlying variable fill ranging 

from silty fine SAND, trace Gravel with ash and cinders; to silty coarse to fine SAND, trace 

Gravel (probable reworked Glacial Till).  The material transitioned into olive-brown silty clay at 

a depth of approximately 4 to 5 feet below ground surface.  Due to the non-homogeneous nature 



 

09.0025597.10 Page 9 08/06/10 

of the material a representative sample was not considered available and gradation analysis was 

not performed. 

 

The materials encountered in the probes are representative of materials at those specific locations. 

Since the roadways have likely been reconstructed or impacted by utility or other excavation and 

repair activities, the pavement thickness and underlying materials are expected to vary at different 

locations along the roadway. 

 

5.0 ENGINEERING EVALUATIONS 

5.1     SEEPAGE CONSIDERATIONS 

The northbound and southbound travel lanes of the northerly and southerly approaches to the 

existing bridge have a documented history of sinkhole formation and partial repair.   In GZA’s 

opinion, the sinkholes have resulted from piping of granular materials within the embankment 

combined with the collapse of historic buried structures.  Groundwater seepage flow from the 

upstream dam is judged to be a possible factor driving the loss of ground (piping), subsurface 

structure collapses and sinkhole formation.  Subsurface stormwater flow from abandoned utilities 

has also likely contributed to the piping.  Previous sinkholes have typically been repaired by 

filling the holes with granular material, surficial compaction and replacement of pavement. 

 

In 2006, a grouting program attempted to fill a suspected buried wooden sluiceway beneath the 

south approach roadway. The current exploration program was intended to assess the area.  

Boring BB-KMR-301 encountered a sequence of wood and voids similar to that encountered in 

the 2004 RWGA borings; no flowable fill was encountered.  The conditions encountered in 

boring BB-KMR-301 indicate that the grouting program was not completely successful, and 

voids still exist that could result in future sinkhole formation in the south approach roadway.  

Considering that this potential seepage path is about 30 feet south of the south limit of work for 

Retaining Wall 1, the proposed bridge construction will not include work that could improve the 

seepage conditions, such as excavation and replacement, in the course of construction.  In our 

opinion, additional seepage and sinkhole mitigation measures are warranted outside of the 

currently proposed bridge construction as part of the bridge replacement work.   

 

Based on the currently available information, GZA has developed details for excavation and 

replacement of the buried sluiceway, which are included in the Contract Documents.  The 

anticipated sluiceway removal limits have been developed based on available historical data and 

the borings and are described in the Contract Documents.  Sluiceway removal would include 

excavation of sluiceway structural elements, nearby undocumented abandoned piping, debris and 

fill materials within the work area, under the observation of the Geotechnical Engineer, to expose 

naturally deposited soil or rock.  If observations indicate additional potential for future sinkholes 

or seepage issues adjacent to the excavation area, the excavation would be extended to remediate 

potential problem areas as determined by the Geotechnical Engineer.  It is GZA’s opinion that the 

potential for future sinkholes would be reduced or mitigated by this process. 

 

GZA is currently conducting geophysical work to further explore the conditions and evaluate 

possible alternate remediation options that would be more appropriate and/or cost-effective than 

excavation and replacement.  The additional data will be presented under separate cover when 

available.  If the geophysical work allows GZA to better identify the existing conditions and/or 

develop a different sinkhole mitigation approach, a contract Addendum would be issued to notify 

bidders of the updated information and/or approach. 
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5.2     SCOUR CONSIDERATIONS 

The proposed abutment foundations will be founded on bedrock at the river bed.  As discussed in 

Section 4.3, GZA observed the condition of the bedrock surface exposed at the river bed adjacent 

to existing foundation elements supporting the bridge and the dam.  Based on our observations, 

some degradation of the foundation concrete has occurred along bedrock bearing surfaces, but the 

observed bedrock surface had no visible indication of rock scour.  Therefore, it is our opinion that 

intact phyllite bedrock that will support the proposed foundations is not erodible or subject to 

scour.   

 

5.3     SEISMIC CONSIDERATIONS 

The new abutments will be supported on spread footings bearing on bedrock.  Determination of 

the seismic Site Class for bedrock conditions was based on the typical shear wave velocity 

approach in accordance with AASHTO LRFD Table C3.10.3.1-1.  As discussed in Section 4.3, it 

is understood that the typical shear wave velocity for metamorphic rock exceeds 5,000 feet per 

second.  The site was therefore assigned to Site Class A. 

 

The United States Geological Survey program seismic design parameters Version 2.10 was used 

to develop parameters for use in bridge design, based on the site address and Site Class A.  The 

recommended AASHTO Response Spectrum for a 7 percent probability of exceedance in 75 

years follows: 
 

Site Class A - Fpga = 0.80, Fa = 0.80, Fv = 0.80 

Data are based on a 0.05 deg grid spacing. 

Period Sa  

(sec) (g)  

0.0 0.075 As– Site Class A 

0.2  0.146  SDs - Site Class A 

1.0 0.036 SD1 - Site Class A 

 

5.4     RESISTANCE FACTORS 

Resistance factors herein are based on LRFD Article 10.5.5.2.3.  The following table presents the 

resistance factors recommended for the Route 1 Kennebunk Bridge. 

 

RESISTANCE FACTORS 

Condition 

Concrete on 

Intact 

Bedrock 

AASHTO 

LRFD Table 

Strength Limit 

State – Bearing, φb 
0.45 10.5.5.2.2-1 

Strength Limit 

State – Sliding, φτ 
0.90 10.5.5.2.2-1 

Strength Limit 

State – Sliding 

Passive Earth 

Pressure, φep 

0.50 10.5.5.2.2-1 

 



 

09.0025597.10 Page 11 08/06/10 

5.5     EVALUATION OF ABUTMENT AND RETAINING WALL FOUNDATIONS 

5.5.1     Abutment and Retaining Wall Type 

We understand that the new bridge abutments, retaining walls and wing walls will consist of 

reinforced concrete walls supported on spread footings bearing on bedrock.   

 

5.5.2     Footing Bearing Resistance on Intact Bedrock 

The new bridge abutments, retaining walls and wing walls should be founded on sound, intact 

bedrock.  Footings designed to bear on intact bedrock should be designed for a nominal bearing 

resistance, qn, at the service limit state of 70 kips per square foot (ksf), and should be at least 3 

feet wide.  At the strength limit state, spread footings should be designed for a factored bearing 

resistance of 31 ksf (resistance factor of 0.45 applied to qn of 70 ksf). 

 

An irregular bedrock surface is partially exposed within the limits of the proposed Retaining Wall 

1 footing area, where it supports existing bridge and stone masonry wingwall foundations.  

GZA’s observations indicate that a near-vertical step in the rock surface probably extends 

longitudinally beneath the limits of the proposed footing.  It is our opinion that either the rock 

surface will need to be leveled or concrete fill with grouted dowels will be required in order to 

construct a stable footing at this location. Please refer to the recommendations for bedrock 

footing subgrade preparation provided in Section 6.3 of this report. 

 

5.5.3     Overturning 

Footings founded on bedrock should be checked for overturning.  In accordance with LRFD 

Article 10.6.3.3, the resultant reaction on the base of the footing should be no further than 3/8 L 

from the centerline of the footing, where L is the principal dimension of the footing perpendicular 

to the axis of rotation.  

 

5.5.4     Abutment Settlement 

Based on the recommended bearing resistance and rock classification guidelines outlined in 

LRFD Article 10.6.2.4.4, we anticipate bridge foundation settlements of less than ½-inch.  

Settlements are expected to occur elastically as loads are applied.   

 

5.5.5     Frost Protection 

Fill soils are present at the abutments behind the existing stone masonry walls.  Based on the 

Maine DOT Bridge Design Guide (BDG), Section 5.2.1 the Freezing Index for the site is 1250, 

and with low-moisture content (<10%) soils, the estimated depth of frost penetration is 6 feet.   

 

Since the footings will be founded on bedrock, there is no minimum embedment required for frost 

protection.   
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6.0 GEOTECHNICAL RECOMMENDATIONS 

6.1     GENERAL 

GZA completed geotechnical engineering evaluations based on currently available subsurface 

exploration data, bridge construction plans, mapped surficial geology, and observation of visible 

conditions during August 2008, May 2010 and July 2010 site visits.   

 

6.2     RECOMMENDED SOIL PROPERTIES FOR USE IN DESIGN 

The design calls for new reinforced concrete abutment, retaining wall and wing wall structures to 

be constructed.  Backfill for any new structures should consist of granular borrow for underwater 

backfill, Maine DOT Bridge Design Guide (BDG) Type 4 soil, in accordance with Maine DOT 

Standard Specification Section 703.19 Granular Borrow for Underwater Backfill.  Recommended 

soil properties for Type 4 soils for use in foundation design are as follows: 

 

 Internal Angle of Friction of Soil = 32  

 Soil Total Unit Weight = 125 pcf 

 Coefficient of Friction, tan  (Concrete to Soil) = 0.45 

 Interface Friction Angle (Concrete to Soil) = 24  

 Coefficient of Active Earth Pressure, Ka = 0.31 

 

Granular Borrow for Underwater Backfill should be placed to a distance of 12 feet behind the 

back face of abutments, retaining walls and wing walls and to backfill all excavations below 

El. 35. 

 

6.3     SPREAD FOOTING FOUNDATIONS 

 The proposed bridge abutments may be supported on spread footing foundations bearing 

on sound, intact bedrock.  The footings at the strength limit state should be designed for a 

factored bearing resistance of 31 ksf and should be at least 3 feet wide.  Eccentricity of 

the footing reaction at the strength limit state should not exceed three-eighths of the 

corresponding footing dimension. 

 Foundation drainage should be provided in accordance with Section 5.4.1.4 of the BDG.  

We recommend the use of French drains or prefabricated drainage board on the uphill 

side of abutments and wing walls.  The drains should outlet through a series of 4-inch 

diameter weep holes, spaced approximately 10-feet center-to-center.   

 For footings bearing on bedrock, all existing concrete, soil and loose, decomposed, highly 

weathered and fractured bedrock should be removed from the subgrade.  The bearing 

surfaces should then be washed with high-pressure water and air.  It is likely that the 

prepared surface of the bedrock will be irregular.  Concrete fill may be used as necessary 

to raise and level the bedrock surface to the bottom of footing level.   

 Estimated top of bedrock and top of competent bedrock levels are shown on Figure 2 and 

in Table 1.  Based on the boring results, we anticipate the top of sound intact bedrock to 

be in the following elevation ranges:   
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 Anchoring, doweling, benching or other means of improving sliding resistance are 

recommended at locations where the prepared bedrock surface is steeper than 4 horizontal to 

1 vertical (4H:1V) in any direction. The bearing surfaces should be dry and clean when 

concrete is placed. 

 Where near-vertical steps are present longitudinally along footing bearing surfaces with the 

lower bedrock level adjacent to the river, the bedrock surface should be made level at the 

lower elevation or may be prepared with grouted dowels.  If the bedrock level extends above 

the design footing bearing level, the footing may be raised and vertical reinforcement 

shortened in the wall.  The Geotechnical Engineer should be provided the opportunity to 

review the exposed bedrock surface and measures proposed to enhance sliding resistance. 

 For spread footing foundations bearing directly on bedrock, the lateral loads may be 

resisted by friction between the footing bottoms and the bedrock.  The sliding resistance 

between new footings and bedrock subgrades should be calculated using a nominal tan δ 

equal to 0.7 and the appropriate resistance factor given in Section 5.3 of this report.   

 

6.4     PAVEMENT DESIGN 

It is anticipated that the approach fills will consist of a combination of imported fill (Maine DOT 

Standard Specification Section 703.19 Granular Borrow for Underwater Backfill) adjacent to new 

concrete walls and existing fill (very loose to very dense, brown, fine to coarse, SAND, some to 

little Gravel, little to trace Silt) in areas where excavation is not required.  Given the potential 

variety of approach pavement subgrade materials, GZA recommends that a subgrade resilient 

modulus of 4,300 psi be used for pavement design, corresponding to a soil support value of 4.0 in 

accordance with the BDG.  

 

7.0 CONSTRUCTION CONSIDERATIONS 

Construction considerations are intended to provide a basis for design development and to 

identify geotechnical-related issues that are anticipated to impact bridge construction. These items 

are provided in the paragraphs that follow. 

 

7.1     TEMPORARY LATERAL SUPPORT 

The portion of Route 1 between Water Street and Brown Street will be closed during 

construction, except for a portion of Brown Street providing access to Cumberland Farms.  The 

existing water main that crosses the bridge will also be decommissioned.  We understand that the 

Contractor will design a structure to temporarily support the existing communications duct bank 

APPROXIMATE SOUND BEDROCK BEARING LEVELS 

Foundation Elements 

 
Estimated Top of Sound Rock Elevation 

(feet, NAVD 88) 

Abutment 1, Retaining Wall 1, and 

Wingwall 1 
Approximately El. 23 (east) to El. 34 (west) 

Abutment 2 and Retaining Wall 2 Approximately El. 19 to El. 24 

Retaining Wall 3 Approximately El. 22 to El. 24 
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within the proposed excavation area.  Since a temporary detour is proposed, the existing bridge 

can be removed and the proposed bridge constructed without staged construction.   

 

The abutment foundations and portions of the wingwall and retaining wall foundations will be 

constructed at or near the river level.  We anticipate that a braced sheet piling system with poured 

concrete seals is a feasible means of temporary lateral support.  

 

We anticipate that portions of the excavations for abutments, retaining walls and wing walls 

within the current roadway may be feasible using sloped open cut techniques.  Excavation 

support may be needed in areas where sloping is not feasible due to proximity of existing 

structures or utilities.  It is anticipated that temporary lateral support systems in these areas could 

consist of cantilever or braced steel sheet piling, depending on the required excavation height. 

 

7.2     DEWATERING 

Mousam River water levels may be near or above the bottom of footing levels for the abutments.  

We anticipate that pumping from sumps in conjunction with concrete seals could be sufficient to 

control seepage inflow and precipitation entering the abutment excavations.  It may also be 

possible to use a temporary diversion of the river flow, if it is allowed by project permits. Where 

proposed foundations are located at greater distance from the river or above the river level, 

dewatering is anticipated to be feasible using sumps and open pumping. 

 

The contractor should be responsible for controlling groundwater, surface runoff, infiltration and 

water from all other sources by methods that preserve the undisturbed condition of the subgrade 

and permit foundation construction in-the-dry. Discharge of pumped groundwater should comply 

with all local, state, and federal regulations. 

 

7.3     REUSE OF EXISTING EMBANKMENT FILL 

Based on the test boring results and gradation analyses, the existing approach fill is 

heterogeneous and varies significantly in grain size distribution. If the contractor wishes to reuse 

excavated material as embankment fill or structural backfill, we recommend that the proposed 

material be stockpiled and tested for grain size distribution. Stockpiled materials meeting the 

appropriate MaineDOT specifications may be reused on the project.  In general, we anticipate that 

the excavated soil will be suitable for reuse as Common Borrow in accordance with Maine DOT 

Standard Specification Section 703.18, assuming unsuitable material is removed and moisture 

contents allow for compaction of the material.  

 

 



 

 

TABLES



Station, Offset Northing Easting Fill Marine 
Deposit Glacial Till Stone 

Masonry

Boulders / 
Fractured 

Rock

Depth     
(feet) Elevation Depth     

(feet) Elevation

BB-KMR-101 47.0 15+99, 14.0' L 201,171 939,763 14.8 NE NE 5.4 4.2 24.4 22.6 24.4 22.6
BB-KMR-102 22.2 15+78, 20.8' L 201,166 939,741 NE NE NE NE 2.5 2.5 19.7 2.5 19.7
BB-KMR-103 23.2 15+79, 18.9' R 201,133 939,764 NE NE NE NE NE 0.0 23.2 0.0 23.2
BB-KMR-104 22.0 15+34, 18.6' L 201,140 939,705 NE NE NE NE NE 0.0 22.0 0.0 22.0
BB-KMR-105 22.5 15+35, 21.0' L 201,108 939,728 NE NE NE NE 4.0 4.0 18.5 4.0 18.5

BB-KMR-106/106A 47.7 15+14, 13.1' R 201,103 939,705 20.5 NE NE 4.2 NE 24.7 23.0 24.7 23.0
BB-KMR-201 48.3 14+70, 10.5' L 201,102.5 939,655.4 8.0 2.0 4.7 NE 1.0 14.7 33.6 15.7 32.6
BB-KMR-202 42.6 16+55, 20.8' R 201,174.6 939,828.5 12.0 NE 7.0 NE 1.2 19.0 23.6 20.2 22.4
BB-KMR-203 46.7 17+15, 24.7' R 201,206.9 939,879.7 6.7 NE 3.8 NE 2.7 10.5 36.2 13.2 33.5
BB-KMR-301 49.2 14+40, 12.5' L 201,089.8 939,627.2 19.6 NE NE NE 1.4 * 19.6 29.6 -- --
BB-KMR-302 49.6 14+25, 13.1' R 201,060.5 939,626.4 8.1 NE 17.5 NE 2.5 * -- -- -- --
BB-KMR-303 48.3 14+25, 13.1' R 201,086.2 939,673.6 10.0 NE 4.0 NE 2.5 * 14.0 34.3 -- --

General Notes:
1.  Elevations are in feet and reference the North American Vertical Datum of 1988 (NAVD 88).
2.  Approximate ground surface elevations at BB-KMR-100 series borings were estimated by measuring the distance from the bridge deck to the ground
     surface and determining bridge deck elevations based on the plans.
3.  Locations of BB-KMR-100 series borings were determined approximately in the field by taping from existing site features.  Coordinates were estimated
     from positioning of explorations in electronic files and should be considered approximate.
4.  Ground surface elevations and locations of BB-KMR-200 and BB-KMR-300 series borings were surveyed after drilling by MaineDOT using GPS equipment.
5.  Station and offset reference the project baseline shown on Microstation files provided by HNTB ("001_Plan.dgn, received on June 4, 2010). Coordinates
     West Zone coordinate system. reference the NAD83 (96) ME2000 
6.  "NE" indicates strata not encountered; "--" indicates rock or competent rock not confirmed in test borings.
7.  Thickness of fractured rock in BB-KMR-300 series borings corresponds to estimated thickness of rock penetrated by roller cone (marked with *).
8.  Prepared rock surface elevation will vary from the elevations noted in this table depending on local variation in the weathering and discontinuities in the rock,
    depending on the equipment used to prepare the rock surface.
     

Encountered Thickness of Strata (feet)

 Table 1 - Summary of Subsurface Strata
Kennebunk Bridge over the Mousam River 

MaineDOT PIN 15098.00

Boring Designation

Existing 
Ground 

Surface / 
Mudline 

Elevation

Location
Estimated Top of 
Competent Rock

Estimated Top of 
Rock

P:\09 Jobs\0025500s\09.0025597.10\Work\CALCS\Subsurface Data-arb_080510.xlsx\Soil Layers 8/5/2010
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APPENDIX A 

 

LIMITATIONS 



 

 

 LIMITATIONS 
 

Explorations 

 

1. The analyses and recommendations in this report are based in part upon the data obtained 

from subsurface explorations.  The nature and extent of variations between these 

explorations may not become evident until construction.  If variations then appear evident, it 

will be necessary to re-evaluate the recommendations of this report. 

 

2. The generalized soil profile described in the text is intended to convey trends in subsurface 

conditions.  The boundaries between strata are approximate and idealized and have been 

developed by interpretations of widely spaced explorations and samples; actual soil 

transitions are probably more erratic.  For specific information, refer to the boring logs. 

 

3. Water level readings have been made in the drill holes at times and under conditions stated 

on the boring logs.  These data have been reviewed and interpretations have been made in 

the text of this report.  However, it must be noted that fluctuations in the level of the 

groundwater may occur due to variations in rainfall, temperature, and other factors occurring 

since the time measurements were made. 

 

Review 

 

4. In the event that any changes in the nature, design or location of the proposed structures are 

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

considered valid unless the changes are reviewed and conclusions of this report modified or 

verified in writing by GZA GeoEnvironmental, Inc.  It is recommended that this firm be 

provided the opportunity for a general review of final design and specifications in order that 

earthwork and foundation recommendations may be properly interpreted and implemented 

in the design and specifications. 

 

Construction 

 

5. It is recommended that this firm be retained to provide soil engineering services during 

construction of the excavation and foundation phases of the work.  This is to observe 

compliance with the design concepts, specifications, and recommendations and to allow 

design changes in the event that subsurface conditions differ from those anticipated prior to 

start of construction. 

 

Use of Report 

 

6. This soil and foundation engineering report has been prepared for this project by GZA 

GeoEnvironmental, Inc.  This report is for design purposes only and is not sufficient to 

prepare an accurate bid.  Contractors wishing a copy of the report may secure it with the 

understanding that its scope is limited to design considerations only. 

 

7. This report has been prepared for this project by GZA GeoEnvironmental, Inc. for the 

exclusive use of the Maine Department of Transportation and their project team for 

specific application to the Kennebunk Bridge Replacement in Kennebunk, Maine in 

accordance with generally accepted soil and foundation engineering practices.  No 

Warranty, express or implied, is made. 
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PRELIMINARY BORING LOGS 
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60/40

27/27
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20.2 - 25.2

25.2 - 27.5

76-58-43-23

7-3-2-2

WOH-3-6-18

49-53/3"-100/0"

RQD = 0%

RQD = 50%

101
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 76

  4
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6

10

13

15

14

13

6

11

30

29

43

NQ

NQ

46.0

32.2

26.8

22.6

Asphalt

1.0
Very dense, brown, fine to coarse SAND and GRAVEL,
trace silt. Dry.

Very loose, brown, fine to coarse SAND, Trace Gravel,
Trace Silt. Moist.

No Recovery.

See Remark 1.

Split spoon refusal at 14.8 feet. No Recovery.

14.8

15.8' to 16.8': Hard, fresh, medium to coarse grained
GRANITE. Bottom 2" Hard,  fresh, fine grained gray
PHYLLITE. See Remark 2. (Probable Stone Masonry)
R1: Core Times (min)
15.8-16.8 (3)
16.8-17.8 (1)
17.8-18.8 (2)
18.8-19.8 (1)

20.2
22.6' to 24.4': Highly fractured PHYLLITE fragments.
Probable top of bedrock at 24.4'.

24.4
24.4' to 25.2': Hard, fresh, fine grained, highly fractured
PHYLLITE with low angle to near-vertical fractures. See
Remark 4.

A-1-b, SP-SM
WC=4.4%

A-3, SW-SM
WC=10.2%

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-101
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 47.0 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/19/08-01/05/09 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+99, 14.0 L Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Advanced roller cone through probable cobble or boulders.
2. Advanced casing to 15.0 feet; advanced roller cone 15.0' to 15.8' through possible granite block.
3. Resumed drilling on 1/5/09;   roller coned bore hole to 20.2 feet to clear hole to resume rock coring.
4. R2 RQD based only on bedrock;   does not include masonry block rock lengths.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-101

D
e

p
th

 (
ft

.)

S
a

m
p

le
 N

o
.

Sample Information

P
e

n
./

R
e

c
. 

(i
n

.)

S
a

m
p

le
 D

e
p

th

(f
t.

)

B
lo

w
s
 (

/6
 i
n

.)

S
h

e
a

r

S
tr

e
n

g
th

(p
s
f)

o
r 

R
Q

D
 (

%
)

N
-u

n
c
o

rr
e

c
te

d

N
6

0

C
a

s
in

g
 

B
lo

w
s

E
le

v
a
ti
o
n

(f
t.

)

G
ra

p
h

ic
 L

o
g

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 1 of 2



30

35

40

45

50

19.5

R2: Core Times (min)
20.2-21.2 (6)
21.2-22.2 (2)
22.2-23.2 (5)
23.2-24.2 (4)
24.2-25.2 (8)
Hard,   fresh,  fine-grained,   gray PHYLLITE. Joints are
close,   low angle,  planar,   smooth,  fresh and tight to
partially open. Highly fractured zone with some rust
discoloration 25.2' to 25.7'. Occasional calcite stringers and
banding noticeable throughout core.

27.5
Bottom of Exploration at 27.50 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-101
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 47.0 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/19/08-01/05/09 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+99, 14.0 L Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Advanced roller cone through probable cobble or boulders.
2. Advanced casing to 15.0 feet; advanced roller cone 15.0' to 15.8' through possible granite block.
3. Resumed drilling on 1/5/09;   roller coned bore hole to 20.2 feet to clear hole to resume rock coring.
4. R2 RQD based only on bedrock;   does not include masonry block rock lengths.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-101
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R1

R2

54/54

30/30

2.5 - 7.0

7.0 - 9.5

RQD = 37%

RQD = 27%

RC

NQ 19.7

12.7

Probable boulder.

2.5
Hard, fresh, fine to medium grained, dark gray PHYLLITE.
Joints are closely spaced, primarily low angle with
occasional vertical fractures, planar, smooth to rough, fresh
to slightly discolored, and partially open to moderately open.
Some silt in filling. Highly fractured zone from 3.25 to 3.75
feet. See Remark 2.
R1: Core Times (min)
2.5-3.5 (5)
3.5-4.5 (5)
4.5-5.5 (5)
5.5-6.5 (5)
6.5-7.0 (10)
Hard, fresh to slightly weathered, fine to medium grained,
dark gray PHYLLITE. Joints are very closely spaced,
primarily low angle with occasional vertical fractures,
planar, smooth to rough, fresh to slightly discolored and
partially open. Some Silt in filling. Highly fractured zone
from approximately 8.0-9.0 feet. See Remark 2.
R2: Core Times (min)
7.0-7.5 (2.5)
7.5-8.5 (5)
8.5-9.5 (5)

9.5
Bottom of Exploration at 9.50 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-102
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 22.2 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 01/05/09-01/05/09 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+78, 20.8 L Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Rock at 25 feet from bridge deck; advanced casing 2.0 feet into bedrock; roller cone to 2.5 feet (probable boulder from 0 to 2 feet.)
2. Highly fractured section likely the result of rock coring; the driller had difficulty with rock core and likely caused rock to become fractured.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-102
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25

R1

R2

60/54

54/42

0.5 - 5.5

5.5 - 10.0

RQD = 27%

RQD = 26%

NQ

13.2

See Remark 1. Hard, fresh, fine grained gray PHYLLITE.
Joints and fractures are very close to close, low angle to
moderately dipping, planar, smooth to rough, fresh to
discolored and tight to partially open. Thin calcite stringers
throughout core. Area of larger calcite veins at
approximately 3.2 to 3.5 feet. Banding noticeable
throughout core.
R1: Core Times (min)
0.5-1.5 (6)
1.5-2.5 (5)
2.5-3.5 (8)
3.5-4.5 (8)
4.5-5.5 (9)
5.5' to 7.5': Hard, fresh,  fine grained gray PHYLLITE.
Joints and fractures are very close to close,  low angle to
moderately dipping, planar, smooth to rough, fresh to
discolored and tight to moderately wide. Banding noticeable
throughout core.
7.5' to 10.0': Moderately weathered, fine grained,  gray
PHYLLITE. Highly fractured with discolored and
decomposed rock fragments.
R2: Core Times (min)
5.5-6.5 (8)
6.5-7.5 (8)
7.5-8.5 (9)
8.5-9.5 (8)
9.5-10.0 (5)

10.0
Bottom of Exploration at 10.00 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-103
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 23.2 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/16/08-12/18/08 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+79, 18.9 R Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Advanced roller cone into rock to seat casing for rock core.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-103
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R1 60/35 0.0 - 5.0 RQD = 55% NQ

17.0

Hard, fresh, fine-grained, gray, PHYLLITE. Joints and
fractures are close to moderately spaced, primarily low angle
with occasional vertical fractures, planar, smooth, slightly
discolored (rust colored near surface) to fresh and partially
open to tight. Calcite stringers throughout core.
R1: Core Times (min)
0-1.0 (6)
1.0-2.0 (5)
2.0-3.0 (6)
3.0-4.0 (7)
4.0-5.0 (7)

5.0
Bottom of Exploration at 5.00 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-104
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 22.0 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 01/05/09-01/05/09 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+34, 18.6 L Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-104
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25

1D

R1

R2

0/0

54/48

54/54

0.0 - 0.0

4.0 - 8.5

8.5 - 13.0

RQD = 28%

RQD = 0%

OH

NQ
18.5

9.5

Attempted spoon sample. Encountered probable boulders or
cobbles. See Remark 1.
OH=Open Hole

4.0
Hard, fresh to slightly weathered, fine grained, gray
PHYLLITE. Joints and fractures are very close to close, low
angle to moderately dipping, planar, rough, discolored,
partially open to moderately wide. At approximately 5.75 to
6.5 feet, weathered zone with pieces discolored, rough and
approximately 1/2 to 2 inches in size. At approximately 7.5
to 8.5, highly weathered gravel size rock and silt pieces.
Occasional calcite veins throughout core. Rust discoloration
in top 6 inches at joints.
R1: Core Times (min)
4-5 (9)
5-6 (6)
6-7 (9)
7-8 (8)
8-8.5 (5)
8.5' to 10.0': Apparent open joint filled with rock fragments
and sandy silt seams up to 2" thick.
10.0' to 13.0': Hard,  fresh to slightly weathered, fine
grained, gray, PHYLLITE. Joints are very close to close,
moderately dipping to vertical, planar, smooth, fresh and
tight to partially open, with continuous vertical fracture
throughout. Occasional calcite stringers.
R2: Core Times (mins)
8.5-9.5 (8)
9.5-10.5 (6)
10.5-11.5 (6)
11.5-12.5 (5)
12.5-13.0 (2)

13.0
Bottom of Exploration at 13.00 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-105
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 22.5 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/16/08-12/16/08 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+35, 21.0 L Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Advanced bore hole from 0 to 4 feet by roller cone and advanced the casing in 1-2 foot increments. Encountered probable boulders or cobbles. OH= Open Hole

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-105
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0
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25

1D

2D

3D

24/18

24/10

24/4

1.0 - 3.0

4.0 - 6.0

9.0 - 11.0

118-50-34-15

2-5-8-9

WOH-1/12"-45

84

13

1

 63

 10

  1

20

18

12

12

11

10

8

10

6

2

2

4

38

42

46.7

33.7

Asphalt.

1.0
Very dense, brown, fine to medium SAND, some Gravel,
Trace Silt. Dry.

Loose, brown, fine to coarse SAND, trace Silt. Wet.

Very loose, brown, fine to coarse SAND, little Gravel, trace
Silt. Wet.

14.0
Bottom of Exploration at 14.00 feet below ground surface.

See Remark 1.

A-1-b, SP-SM
WC=3.5%

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-106
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 47.7 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/18/08-12/18/08 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+17, 13.1 R Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. While advancing boring to 14 feet the lead casing broke off. Unable to retrieve casing and the hole was abandoned. Moved boring location south approximately 5 feet.
Advanced new boring (BB-KMR-106A) to 14 feet with no sampling. See Boring NO. BB-KMR-106A for additional subsurface data.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-106
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0

5

10

15

20

25

4D

5D

R1

R2

24/5

15/5

60/34

60/54

15.0 - 17.0

19.0 - 20.3

20.5 - 25.5

25.5 - 30.5

WOH-4-5-8

20-21-10/3"-50/0

RQD = 32%

RQD = 63%

9   7

RC

8

10

3

5

10

NQ

32.7

27.2

23.0

For upper 14 feet: See BB-KMR-106 for soil descriptions.
See Remark 1.

15.0
Loose, brown, fine to coarse SAND, little Gravel, little Silt.
Organic odor. Pockets and/or clumps of Silt.

Medium dense, fine to coarse SAND and GRAVEL, some
Silt. Split Spoon refusal at 20.3 feet.

20.5
20.5' to 22.0': Hard, fresh, fine grained, gray PHYLLITE.
Joints are very close to close, low angle to moderately
dipping, planar, smooth, fresh and tight with calcite veins
and stringers . (Probable Stone Masonry)
22.0' to 23.0': Hard, slightly weathered, medium to coarse
grained, pink GRANITE. (Probable Stone Masonry)
23.0' to 24.7': Fractured rock fragments. (Probable Stone
Masonry)
24.7' to 25.5': Hard, fresh to slightly weathered, fine-grained
PHYLLITE fragments. (Probable top of bedrock at 24.7'.)
R1: Core Times (min)

A-2-4, SM
WC=16.5%

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.:BB-KMR-106A
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 47.7 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/18/08-12/19/08 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+14, 13.1 R Casing ID/OD: 4"/4.5" Water Level*: 22'

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Advanced casing to 12 feet; casing refusal; roller cone from 12 to 13 feet; void under boulder or block caused rods to drop to 15 feet.
2. Water level taken at completion of drilling prior to backfilling bore hole.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-106A
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30

35

40

45

50

17.2

20.5-21.5 (5)
21.5-22.5 (5)
22.5-23.5 (2)
23.5-24.5 (3)
24.5-25.5 (2)

24.7
Hard, fresh, fine to medium grained, gray PHYLLITE. Joints
are close, low angle to moderately dipping, planar, smooth,
fresh to discolored, tight to partially open. Calcite stringers
and veins throughout core. Occasional fine sand and silt in
filling (mid core depth). Upper 6 inches and bottom 12
inches: Fractures and joints surfaces are rust colored.
R2: Core Times (min)
25.5-26.5 (6)
26.5-27.5 (5)
27.5-28.5 (5)
28.5-29.5 (5)
29.5-30.5 (10)

30.5
Bottom of Exploration at 30.50 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.:BB-KMR-106A
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: New Hampshire Boring Elevation (ft.) 47.7 Auger ID/OD: NA

Operator: Greg/Gerry Michael Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 12/18/08-12/19/08 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: St. 15+14, 13.1 R Casing ID/OD: 4"/4.5" Water Level*: 22'

Hammer Efficiency Factor: 0.45 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Advanced casing to 12 feet; casing refusal; roller cone from 12 to 13 feet; void under boulder or block caused rods to drop to 15 feet.
2. Water level taken at completion of drilling prior to backfilling bore hole.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-106A
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DESIGN PHASE BORING LOGS 



0

5

10

15

20

25

1D

2D

3D

4D

5D

6D

7D

8D

R1

R2

R3

18/18

24/16

24/14

24/15

24/18

24/21

24/22

8/8

60/58

14/13

48/48

0.5 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 14.7

15.7 - 20.7

20.7 - 21.9

21.9 - 25.9

40-38-36

13-16-7-6

6-5-5-7

5-3-3-3

2-2-4-6

6-7-8-13

21-10-11-35

45-50/0.2

RQD = 50%

RQD = 0%

RQD = 54%

74

23

10

6

6

15

21

 74

 23

 10

  6

  6

 15

 21

Auger

12

13

13

14

18

14

14

15

22

21

RC

47.8

45.3

40.3

38.3

33.6

32.6

22.4

Asphalt.
0.5

Brown, dry, very dense, gravelly fine to coarse SAND, trace
silt.
-FILL-
Top 12": Same as 1D.

3.0
Bottom 4": Black/brown, dry, dense, fine to coarse Sandy
GRAVEL, coal/wood.
-FILL-
Brown/gray, layered, moist, loose fine to coarse SAND,
some Gravel, trace Silt.

Top 2": Brown, moist, loose, silty fine to coarse SAND,
trace Gravel, nested.
Bottom 14": Brown,  moist,  loose, fine to coarse SAND,
little Gravel, little Silt, areas with fine SAND only then fine
to coarse SAND, layered.

8.0
Gray/brown, mottled, moist, medium stiff, Silty CLAY, little
fine Sand, fine sand lenses, rootlets present. (Former surface
layer/possibly reworked.)
-MARINE DEPOSIT-

10.0
Gray/brown, mottled, moist, medium dense, sandy SILT,
little Gravel, trace Clay.
-GLACIAL TILL-
Gray/brown, moist, medium dense, silty fine to medium
SAND, trace Gravel.

Same as 7D with weathered rock fragments.
14.7

-FRACTURED ROCK-

15.7
Rolled to 15.7' to set casing in sound rock for coring.
Gray, fine grained, metamorphic PHYLLITE, hard fresh,
weak along foliation. Primary joints are low angle,  close to
moderate, partially open, undulating, rough, fresh, quartz/
calcite banding. Secondary joints are moderately dipping,
wide, partially open.
Rock Mass Quality= Fair.

Same as R1. Primary joints are very close to close.

Gray, fine grained, metamorphic PHYLLITE, hard, fresh,
weak along foliation. Primary joints are low angle,  close to
moderate spacing, partially open, undulating, rough, fresh,
quartz/ calcite banding. Secondary joints are moderately
dipping to high angle, close to moderate spacing, partially
open, undulating, rough, fresh. Highly fractured zone from
approximately 24.8- 25.9' due to breaks when removing
from core barrel.

25.9

SP-SM/A-1-b/0

SM/A-2-4/0

CL/A-6/IV

ML/A-4/IV

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-201
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 48.3 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/01/10-06/01/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 14+70, 10.5' L Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-201
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30

35

40

45

50

Bottom of Exploration at 25.90 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-201
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 48.3 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/01/10-06/01/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 14+70, 10.5' L Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-201
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0

5

10

15

20

25

1D

2D

3D

4D

5D

R1

6D

7D

MD

R2

R3

R4

24/0

24/8

24/0

24/5

6/6

60/0

24/20

7/7

0/0

17/14

10/11

61/63

0.0 - 2.0

5.0 - 7.0

7.0 - 9.0

9.0 - 11.0

11.5 - 12.0

12.4 - 17.4

15.0 - 17.0

17.0 - 17.6

19.0 - 19.0

20.2 - 21.6

21.6 - 22.4

22.4 - 27.5

1-WOH/18"

11-7-8-3

4-3-3-10

5-3-2-25

30-50/0"

RQD = 0%

2-2-6-15

48-50/0.1"

50/0"

RQD = 47%

RQD = 60%

RQD = 66%

15

6

5

8

 15

  6

  5

  8

Auger

30.6

23.6

22.4

Dry, loose, SAND. See Note 1.
-FILL-

Dark brown/black, wet, medium dense, fine to coarse
SAND, trace Silt.

No Recovery.

Dark brown/gray, wet, loose, GRAVEL, some fine to coarse
Sand, trace Silt. Piece of wood and large gravel in spoon tip,
potential wood layer between 10.5-11'.
-FILL-
See Note 2.

Dark brown, wet, fine to coarse SAND and WOOD, some
Gravel, trace Silt.
See Note 3.

12.0
Advanced NQ core barrel from 12.4 to 17.4 feet. No
recovery. Last 3' of wash water changed to light brown.
R1 Core Time (mins):
12.4-13.4 (1)
13.4-14.4 (1)
14.4-15.4 (.5)
15.4-16.4 (.5)
16.4-17.4 (.5)
See Note 4.
12.4 to 14.4': Probable boulder.
14.4 to 17.4': Light brown with rust color and gray mottling,
damp, medium stiff, SILT, trace Sand.
-GLACIAL TILL-
Light brown with rust color and gray mottling, damp, hard,
SILT, some Gravel,  little Sand. Split spoon refusal at 19.0'.

19.0
No Recovery. Drove casing to refusal. Rolled to 20.2'
through fractured rock to set casing for coring.

20.2
Gray, fine grained, metamorphic PHYLLITE, very hard,
fresh. Primary joints are horizontal to low angle, close to
moderate spacing, partially open, discolored, rust staining,
undulating, rough. Secondary joints are steep, moderate
spacing, partially open,  undulating, rough, discolored, iron
staining.
Rock Mass Quality= Poor
Core Time (mins):
20.2-21.2 (2)

GP-GM/A-1a/0

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-202
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 42.6 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Pisani/J. Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 05/26/10-05/26/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 16+55, 20.8' R Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Elevation is at ground surface. Cored through elevated sidewalk (3' thick of asphalt and concrete) to drill boring, located 4.7' above ground surface..
2. Casing refusal at 11.2' below ground surface, rolled ahead to 11.5' for sample 5D.
3. Split spoon refusal on apparent bedrock at 12.0'. Advanced roller bit from 12.0-12.4' below ground surface.
4. Borehole collapsed to 15.0' after core barrel pulled from hole. Took samples 6D and 7D in disturbed material, blow counts not representative due to disturbance.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-202
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30

35

40

45

50

R5 36/36 27.6 - 30.6 RQD = 50%

12.0

21.2-22.2 (3)
Same as R2 with no Secondary joints.
Rock Mass Quality= Fair
Core Time (min):
21.6-22.6 (6)
Gray, fine grained, metamorphic PHYLLITE, very hard,
slightly weathered.  Primary joints are low angle to
moderately dipping, close, partially open, undulating, rough,
discolored, Calcite present. Secondary joints are steep, close
to moderate spacing, partially open, undulating, rough, fresh,
Calcite present.
Rock Mass Quality=  Fair
Core Time (min):
22.4-25.4 (3)
25.4-26.4 (2)
26.4-27.4 (3)
27.4-28.4 (2)
28.4-29.4 (2)
Gray, fine grained, metamorphic PHYLLITE, very hard,
fresh with slightly weathered zone at 28.2'. Primary joints
are horizontal, very close to close, partially open,
undulating, rough, fresh. Secondary joints are steep, wide,
partially open, undulating, rough.
Rock Mass Quality= Poor

30.6
Bottom of Exploration at 30.60 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-202
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 42.6 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Pisani/J. Tooley Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 05/26/10-05/26/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 16+55, 20.8' R Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Elevation is at ground surface. Cored through elevated sidewalk (3' thick of asphalt and concrete) to drill boring, located 4.7' above ground surface..
2. Casing refusal at 11.2' below ground surface, rolled ahead to 11.5' for sample 5D.
3. Split spoon refusal on apparent bedrock at 12.0'. Advanced roller bit from 12.0-12.4' below ground surface.
4. Borehole collapsed to 15.0' after core barrel pulled from hole. Took samples 6D and 7D in disturbed material, blow counts not representative due to disturbance.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-202
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25

1D

2D

3D

4D

5D

6D

7D

R1

R2

18/14

24/14

24/4

24/20

24/22

7/6

2/2

60/60

60/60

0.5 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 10.6

12.0 - 12.2

13.2 - 18.2

18.2 - 23.2

6-7-8

8-7-8-13

11-7-11-12

10-14-11-11

29-32-18-18

56-50/0.1'

75/0.2'

RQD = 85%

RQD = 75%

15

15

18

25

50

 15

 15

 18

 25

 50

Auger

OH

46.2

43.8

40.0

36.2

33.5

23.5

Asphalt.
0.5

Brown, dry, medium dense, fine to coarse SAND, some
Gravel, trace Silt.
-FILL-
Top 11": Brown, dry, medium dense, fine to coarse SAND,
little Gravel, trace Silt.
Bottom 3": Black, dry, GRAVEL/COAL.
-FILL-

2.9
Brown, dry, medium dense, fine to medium SAND, some
Gravel, little Silt.
-FILL-

Top 8": Brown, dry, medium dense, fine to coarse SAND,
some Gravel, little Silt.
-FILL-

6.7
Bottom 12": Brown/gray, mottled, moist, medium dense,
Silty fine SAND, trace coarse Sand/Gravel.
-GLACIAL TILL-
Brown/gray, mottled, dense, fine to medium SAND, some
Silt, little Gravel.
-GLACIAL TILL-
Top 6": Brown/gray, mottled, very dense, Silty fine to
medium SAND, some Gravel.
Bottom: Fractured Bedrock.

10.5
Rolled through fractured bedrock; began coring at 13.2'.

13.2
Gray, fine grained, metamorphic PHYLLITE, very hard,
fresh with moderate to severe weathered zone at 19.5'.
Primary joints are horizontal, very close, partially open,
undulating, rough, discolored. Secondary joints are steep,
close, open, undulating, rough, discolored.
Rock Mass Qualtiy=Good
Core Time (min):
13.2-14.2 (2), 14.2-15.2 (3), 15.2-16.2 (2), 16.2-17.2 (2),
17.2-18.2 (2)

Gray, fine grained, metamorphic PHYLLITE, very hard,
fresh. Primary joints are horizontal, very close, partially
open, undulating, rough, fresh. Secondary joints are steep,
close, partially open, undulating, rough, discolored.
Rock Mass Quality= Fair
Core Time (min):
18.2-19.2 (2), 19.2-20.2 (3), 20.2-21.2 (3), 21.2-22.2 (3),
22.2-23.2 (3)

23.2
Bottom of Exploration at 23.20 feet below ground surface.

SP-SM/A-1-b/0

SM/A-1-b/0

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-203
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 46.7 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Pisani/Eric Baron Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 05/27/10-05/27/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 17+15, 24.7' R Casing ID/OD: 4"/4.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-203
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0

5

10

15

20

25

1D

2D

3D

4D

5D

6D

7D

8D

9D

10D

18/14

24/24

24/21

24/16

24/8

24/9

19/9

24/8

24/10

7/1

1.4 - 2.9

3.0 - 5.0

5.0 - 7.0

7.0 - 9.0

9.0 - 11.0

11.0 - 13.0

13.0 - 14.6

15.0 - 17.0

17.0 - 19.0

19.0 - 19.6

20-29-24

13-13-9-9

4-5-4-5

4-3-8-9

5-4-3-4

4-2-2-3

2-1-46-50/0.1'

8-4-3-3

1-1-25-7

30-50/0.1'

53

22

9

11

7

4

47

7

26

 53

 22

  9

 11

  7

  4

 47

  7

 26

Auger

8

6

10

13

15

9

10

12

15

18

20

21

35

RC

47.8

44.2

39.9

37.5
37.3

36.2
36.0

31.5
31.3

29.6

28.2

Asphalt.

1.4
Brown, dry, very dense, gravelly fine to coarse SAND, trace
Silt.
-FILL-
Brown/dark brown, layered, dry, medium dense, fine to
coarse SAND, little Gravel, trace Silt, layering of fine to
coarse sand and fine sand.
-FILL-

5.0
Top 3": Brown, moist, loose, fine to medium SAND, layered
with Sandy Clay.
Bottom 18": Gray/brown,  moist, stiff, lean CLAY, some
fine to medium Sand, trace Gravel, appeared reworked.
-FILL-
Gray/brown, moist, stiff, fine to medium Sandy CLAY.
-FILL-

Top 4": Gray/brown, moist, medium stiff,  fine to coarse
Sandy CLAY.

9.3
Bottom 4": Gray, moist, loose, silty fine SAND, poorly
graded, non plastic, organic fibers within.
Top 7": Blue/gray, medium stiff, fine to coarse silty SAND,
brick fragments within.

11.7
Horizontal grained wood in tip.

11.9
Apparent void from 11.9' to 13.0'.

13.0
Top: Horizontal grained wood.

13.2
Bottom: Light gray/white, moist, medium SAND, little Silt,
probable voids.
-FILL-
Gray, wet, medium dense, fine to coarse SAND, some
Gravel, little Silt.
-FILL-
Top 8": Gray, wet, very loose, medium SAND, little Silt,
trace Gravel. Probable voids from 17 to 17.7'. 1911 penny in
recovery.

17.7
Bottom 2": Wood,  horizontal grained.

17.9
Piece of Gravel/ledge.

19.6
Rolled to 21' below ground surface. Consistent resistance
indicates probable bedrock from 19.6 to 21.0'.

21.0
Bottom of Exploration at 21.00 feet below ground surface.

CL/A-6/IV

SM/A-4/II

SM/A-1-b/0

SM/A-1-b/0

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-301
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 49.2 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rig Type: Mobile B 53 Truck Rig Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/02/10-06/02/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 14+40, 12.5' L Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-301
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0

5

10

15

20

25

1D

2D

3D

4D

5D

6D

7D

8D

9D

18/10

24/10

24/2

24/18

24/24

24/14

24/24

24/24

24/24

0.5 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 16.0

16.0 - 18.0

11-22-20

8-16-26-28

18-13-10-13

16-18-16-23

8-10-6-6

16-17-13-13

10-10-10-12

11-12-20-20

14-13-16-17

42

42

23

34

16

30

20

32

29

 42

 42

 23

 34

 16

 30

 20

 32

 29

Auger

22

14

18

42

21

26

OH

RC

49.1

45.6

42.9

41.5

24.0

Asphalt.
0.5

Brown, dense, fine to coarse SAND, some Gravel, trace Silt.
-FILL-

Top 6": Brown, dry, fine to medium SAND, little Gravel,
trace Silt.
Bottom 4": Brown,  dry,  dense,  Sandy GRAVEL,  little
Silt.

4.0
Brown, dry, dense, fine to medium SAND, trace Silt.

Top 8": Brown, moist, dense, fine to coarse SAND, some
Silt, little Gravel.

6.7
Bottom 10": Brown/gray,  wet,  dense, GRAVEL,  little Silt,
little Sand, angular.
-FILL-
Top 1": Brown/gray, wet, GRAVEL, little Sand and Silt,
angular.

8.1
Bottom 23": Brown/gray, mottled, wet, very stiff, fine to
coarse Silty SAND, little Gravel.
-GLACIAL TILL-
Olive, wet, medium dense, fine to coarse silty SAND, little
Gravel.
Olive/brown, wet, medium dense, fine to coarse SAND,
some Silt and Clay, trace Gravel. Transition of color to
Gray.

Gray, wet, dense, fine to coarse SAND,  some Silt and Clay,
trace Gravel.

Gray, wet, medium dense, fine to coarse SAND, some Silt
and Clay, trace Gravel.
-GLACIAL TILL-

Rolled ahead to 28.1'. Consistent resistance to 25.6'.

25.6

SP-SM/A-1-b/0

SM/A-2-4/II

SM/A-4/II

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-302
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 49.6 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/03/10-06/03/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 14+25, 13.1' R Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-302
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30

35

40

45

50

21.5

Probable Fractured rock (based on drill action and cuttings).
Consistent resistance in probable bedrock from 25.6 to 28.1'

28.1
Bottom of Exploration at 28.10 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-302
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 49.6 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/03/10-06/03/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 14+25, 13.1' R Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-302

D
e

p
th

 (
ft

.)

S
a

m
p

le
 N

o
.

Sample Information

P
e

n
./

R
e

c
. 

(i
n

.)

S
a

m
p

le
 D

e
p

th

(f
t.

)

B
lo

w
s
 (

/6
 i
n

.)

S
h

e
a

r

S
tr

e
n

g
th

(p
s
f)

o
r 

R
Q

D
 (

%
)

N
-u

n
c
o

rr
e

c
te

d

N
6

0

C
a

s
in

g
 

B
lo

w
s

E
le

v
a
ti
o
n

(f
t.

)

G
ra

p
h

ic
 L

o
g

Visual Description and Remarks

Laboratory
Testing 
Results/

AASHTO 
and 

Unified Class.

Page 2 of 2



0

5

10

15

20

25

1D

2D

3D

4D

5D

6D

7D

8D

18/14

24/18

24/16

24/24

24/9

24/9

24/20

5/5

0.6 - 2.1

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 14.4

27-30-35

21-16-12-6

3-5-5-4

3-4-7-10

17-19-11-6

11-10-10-9

10-12-47-56

75/0.4

65

28

10

11

30

20

59

 65

 28

 10

 11

 30

 20

 59

Auger

9

18

34

41

58

26

29

36

RC

47.7

45.8

38.3

34.3

31.8

Asphalt.
0.6

Brown, dry, very dense, gravelly fine to coarse SAND, trace
Silt.
-FILL-
Top 6": Same as 1D.

2.5
Bottom 12": Dark brown, dry, fine to coarse SAND, some
Silt, little Gravel.
-FILL-
Brown, dry, loose, fine to coarse SAND, some Gravel, little
Silt.
-FILL-

Brown, moist, medium dense, fine to medium SAND, some
Silt, little Gravel. Chunks of Silt/loam.
-FILL-

Top 3": Brown, moist, dense, fine to coarse SAND, some
Silt, some Gravel.
Bottom 6": Gray,  moist,  silty fine to medium SAND,  trace
Gravel. Very small, horizontally grained Wood pieces
within.

10.0
Brown/gray, mottled, moist, medium dense, silty fine to
medium SAND, little Gravel.
-GLACIAL TILL-
Top 13": Brown/gray, moist, medium dense, fine to medium
SAND, little Silt,  little Gravel.
Bottom 7": Gray, wet, very dense, GRAVEL, trace Sand,
trace Silt, probable fractured rock.

14.0
Fractured Rock fragments.
Rolled from 14.4 to 16.5' with consistent resistance through
probable fractured rock.

16.5
Bottom of Exploration at 16.50 feet below ground surface.

SM/A-2-4/II

SM/A-2-4/II

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-303
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 48.3 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Eric Baron Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/03/10-06/03/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 14+78, 12.6' R Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-303
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0

5

10

15

20

25

1D

2D

3D

4D

5D

6D

7D

8D

9D

10D

11D

12D

24/20

24/8

24/6

24/4

24/6

24/18

24/14

24/18

24/20

24/24

24/24

24/14

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 8.0

8.0 - 10.0

10.0 - 12.0

12.0 - 14.0

14.0 - 16.0

16.0 - 18.0

18.0 - 20.0

20.0 - 22.0

25.0 - 27.0

1-4-3-3

5-3-3-5

3-2-4-15

5-4-5-8

5-5-5-11

5-9-6-9

7-6-5-4

1-2-3-1

2-0-1-2

4-7-9-12

12-12-8-9

31-65-40-50

7

6

6

9

10

15

11

5

1

16

20

105

  7

  6

  6

  9

 10

 15

 11

  5

  1

 16

 20

105

AUGER

40.4

38.4

36.4

31.7

Brown, moist, loose, fine to medium SAND, some Gravel,
trace Silt, top is topsoil.
-FILL-

Brown, damp, loose, fine to medium SAND, some Gravel,
some Silt.

Dark brown, moist, loose, fine to medium SAND, little
Gravel, some Silt.
-FILL-

Brown, dry, loose, fine to medium SAND, some Gravel,
concrete pieces.

Dark brown, moist, loose, fine to medium SAND, little
Gravel, trace Silt, concrete piece in tip.

10.0
Black, moist, medium dense, fine to medium SAND, some
Gravel, little Silt, potentially former topsoil layer.
-FILL-

12.0
Brown and yellow-brown, wet, medium dense, fine SAND,
some Gravel, some Silt.
-FILL-

14.0
Brown to dark brown, wet, loose, fine Silty SAND, some
Gravel, brick fragments.
-FILL-

Brown to dark brown, very loose, fine to coarse Silty SAND,
some Gravel, trace brick fragments.

Top 8": Brown, saturated, medium dense, fine to coarse
SAND, some Gravel, some Silt, trace brick fragments.

18.7
Bottom 12": Gray, wet, medium dense, fine to medium Silty
SAND, little Gravel.
-GLACIAL TILL-
Top 6": Brown to gray, wet, medium dense, fine to medium
Silty SAND, some gravel, sandy silt lenses.
-GLACIAL TILL-

Gray, wet, very dense, fine to coarse Silty SAND, some
Gravel.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-401
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 50.4 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Pisani Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/07/10-06/07/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 30+79, 8.2' L Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-401
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30

35

40

45

50

R1

R2

R3

R4

R5

60/13

29/5

17/0

33/16

21.5/5

28.7 - 33.7

33.7 - 36.1

36.1 - 37.5

37.5 - 40.3

40.3 - 42.1

RQD = 15%

RQD = 14%

RQD = 0%

RQD = 36%

RQD = 0%

21.7

18.4

8.3

-GLACIAL TILL-

28.7
Casing refusal at 28.7 below ground surface; begin coring.
28.7 to 29.6'- Boulder.
29.6' to 32.0'-  Soil. Gray,  wet, Silty SAND,  some Gravel.
-GLACIAL TILL-

32.0
Bottom 20": Gray,  medium grained, metamorphic
PHYLLITE,  hard,  fresh. Primary joints are low angle,  very
close to close, open,  undulating, rough, fresh. Secondary
joints are high angle,  moderately spaced,  open, undulating,
rough,  fresh.
R1 Core Times (mins)
28.7-29.7 (2), 29.7-30.7 (2), 30.7-31.7 (1), 31.7-32.7 (2),
32.7-33.7 (2)
Gray, medium grained, metamorphic PHYLLITE, hard,
fresh. Primary joints are low angle, very close to close, open,
undulating, rough, fresh to slightly weathered. Secondary
joints are high angle, close to very close, partially open to
open, undulating, rough, fresh to slightly weathered.
R2 Core Times (mins)
33.7-34.7 (2), 34.7-35.7 (2), 35.7-36.1 (2)
Gray, medium grained, metamorphic PHYLLITE, hard,
fresh, primary joints are low angle, close to very close,
partially open to open, undulating, rough, fresh to slightly
weathered. Secondary joints are same, high angle.
R3 Core Times (mins):
36.1-37.1 (2), 37.1-37.1 (3), 37.1-37.5 (3)
R4: Same description as R2.
R4 Core Times (mins):
37.5-38.5 (1), 38.5-39.5 (2), 39.5-40.3 (3)
R5: Same description as R3.
R5 Core Times (mins):
40.3-42.1 (3)

42.1
Bottom of Exploration at 42.10 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-401
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 50.4 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Pisani Rig Type: Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/07/10-06/07/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 30+79, 8.2' L Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-401
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0

5
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15

20

25

1D

2D

3D

24/8

24/18

14/14

0.0 - 2.0

2.0 - 4.0

4.0 - 5.2

7-4-3-7

10-19-23-27

32-33-50/2"

7

42

  7

 42

19.3

17.4

Dark brown, damp, loose, fine SAND, some Gravel, little
Silt, with organics.
-TOPSOIL/FILL-

Top 16": Brown, wet, medium dense SAND, some Gravel,
trace Silt, brick fragments.
-FILL-

3.3
Bottom 2": Gray, wet, very dense, GRAVEL, little Sand.
-FRACTURED ROCK-
Gray-brown, wet, very dense, GRAVEL, some Sand, little
Silt.
-FRACTURED ROCK-

5.2
Bottom of Exploration at 5.20 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-402
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 22.6 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Pisani Rig Type: Tripod Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/07/10-06/07/10 Drilling Method: Cased Wash Boring Core Barrel:

Boring Location: Sta. 31+86, 8.1' R Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Reached refusal resistance at 2.4', moved hole to attempt sampling again. Samples 2D and 3D were collected at second location.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-402
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0

5

10

15

20

25

1D

2D

3D

4D

5D

R1

R2

R3

24/20

24/6

24/6

14/8

14/6

57.6/31

12/7

60/20.5

0.0 - 2.0

2.0 - 4.0

4.0 - 6.0

6.0 - 7.2

8.0 - 9.2

9.2 - 14.0

14.0 - 15.0

15.0 - 20.0

1-9-4-1

1-1-7-2

2-5-5-9

4-7-50/0.2'

24-13/2"

RQD = 54%

RQD = 58%

RQD = 34%

13

8

10

 13

  8

 10

Auger

24.2

23.2

12.4

Top 3": Gray-brown, moist, medium dense,  Sandy SILT.
-FILL-
Bottom 17": Brown, damp, medium dense, fine to medium
SAND, some Gravel, trace Silt.
-FILL-
Brown, damp, loose, fine to medium SAND,  some Gravel,
trace Silt.

Brown and black, moist, loose, fine to medium SAND, some
Gravel, little Silt, some burnt wood chips.

Dark brown to gray, wet, medium dense, fine SAND, some
Gravel, little Silt.
-FILL-

Caved in. Top 1.5": Gray-brown, wet, dense, fine SAND,
some Gravel, trace Silt.
-FILL-

8.2
Bottom 4": Gray, dry, dense, GRAVEL, some Sand, trace
Silt, fractured rock.

9.2
Gray, fine grained, metamorphic, PHYLLITE, very hard,
fresh. Primary joints are horizontal, very dense, open,
undulating, smooth, fresh. Secondary joints are steep, close,
open, undulating, rough, fresh to slightly discolored.
R1 Core Times (min): 9.2-10.2 (2), 10.2-11.2 (2), 11.2-12.2
(2), 12.2-13.2 (2), 13.2-14.2 (1)

Gray, fine grained, metamorphic, PHYLLITE, very hard,
fresh. Primary joints are horizontal, close, open, undulating,
smooth, fresh. Secondary joints are steep, moderately close,
open, rough, fresh.
Gray, fine grained, metamorphic, PHYLLITE, very hard,
fresh. Primary joints are horizontal, very close, open,
undulating, smooth, fresh, fractured zone at 19' below
ground surface.
R3 Core Times (min): 15-16 (2), 16-17 (2), 17-18 (2), 18-19
(2), 19-20 (1)

20.0
Bottom of Exploration at 20.00 feet below ground surface.

Maine Department of Transportation Project: Kennebunk Bridge Replacement Boring No.: BB-KMR-403
Soil/Rock Exploration Log

Location: Kennebunk, ME
US CUSTOMARY UNITS PIN: 15098.00

Driller: Maine Test Boring Elevation (ft.) 32.4 Auger ID/OD: NA

Operator: Brad Enos Datum: NAVD 88 Sampler: Standard Split

Logged By: Jennifer Pisani Rig Type: Tripod Hammer Wt./Fall: 140#/30"

Date Start/Finish: 06/07/10-06/07/10 Drilling Method: Cased Wash Boring Core Barrel: NQ

Boring Location: Sta. 32+89, 0.6' L Casing ID/OD: 3"/3.5" Water Level*:

Hammer Efficiency Factor: 0.6 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Insitu Field Vane Shear Strength (psf) Su(lab) = Lab Vane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Tv = Pocket Torvane Shear Strength (psf) WC = water content, percent

MD = Unsuccessful Split Spoon Sample attempt HSA = Hollow Stem Auger qp = Unconfined Compressive Strength (ksf) LL = Liquid Limit

U = Thin Wall Tube Sample RC = Roller Cone N-uncorrected = Raw field SPT N-value PL = Plastic Limit

MU = Unsuccessful Thin Wall Tube Sample attempt WOH = weight of 140lb. hammer Hammer Efficiency Factor = Annual Calibration Value PI = Plasticity Index

V = Insitu Vane Shear Test WOR = weight of rods N60 = SPT N-uncorrected corrected for hammer efficiency G = Grain Size Analysis

MV = Unsuccessful Insitu Vane Shear Test attempt WO1P = Weight of one person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

1. Casing encountered obstruction between 8 and 9.2'. Moved approximately 1' away from retaining wall and advanced casing to top of bedrock at 9.2' below ground surface.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.
* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other than those

present at the time measurements were made. Boring No.: BB-KMR-403
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APPENDIX D 

 

GEOTECHNICAL REPORT BY R.W. GILLESPIE & ASSOCIATES, INC.:  

“Sinkhole Evaluation, U.S. Route 1 Between Brown Street and Mousam River Bridge, 

Kennebunk, Maine,” dated November 9, 2004.  





























 

 

APPENDIX E 

 

GEOPHYSICAL INVESTIGATIONS BY NDT CORPORATION: 

 

1. “GPR Sinkhole Investigation, US Rt 1, Kennebunk, Maine,” dated October 11, 2004.  

2. “Ground Penetrating Radar, Masonary Bridge BR#2431, US Rt 1 over the Mousam River, 

Kennebunk, Maine,” December 29, 2008. 

 





































































 

 

APPENDIX F 

 

LABORATORY TESTING RESULTS, 2008 AND 2010 



















State of Maine - Department of Transportation

Laboratory Testing Summary Sheet

Kennebunk Mousam MDOT Project Number:

River Bridge

Town(s): Portland GZA Project Number: 09.0025597.10

Station Sample Depth Reference G.S.D.C. W.C. L.L. P.I.

(Feet) No. (Feet) Number Sheet Unified AASHTO Frost

1D 0.5-2 SP-SM A-1-b 0

4D 6-8 SM A-2-4 0

5D 8-10 CL A-6 IV

6D 10-12 ML A-4 IV

4D 9-11 GP-GM A-1-a 0

1D 0.5-2 SP-SM A-1-b 0

3D 4-6 SM A-1-b 0

4D 7-9 CL A-6 IV

6D 11-13 SM A-4 II

8D 15-17 SM A-1-b 0

9D 17-19 SM A-1-b 0

1D 0.5-2 SP-SM A-1-b 0

4D 6-8 SM A-2-4 II

6D 10-12 SM A-4 II

4D 6-8 SM A-2-4 II

5D 8-10 SM A-2-4 II

1-3 SP-SM A-1-b 0

Classification of these soil samples is in accordance with AASHTO Classification System M-145-40. This classification

is followed by the "Frost Susceptibility Rating" from zero (non-frost susceptible) to Class IV (highly frost susceptible).

The "Frost Susceptibility Rating" is based upon the MDOT and Corps of Engineers Classification Systems.

GSDC = Grain Size Distribution Curve as determined by AASHTO T 88-93 (1996) and/or ASTM D 422-63 (Reapproved 1998)

WC = water content as determined by AASHTO T 265-93 and/or ASTM D 2216-98

LL = Liquid limit as determined by AASHTO T 89-96 and/or ASTM D 4318-98

PI = Plasticity Index as determined by AASHTO 90-96 and/or ASTM D4318-98

BB-KMR-301

BB-KMR-301

BB-KMR-301

BB-KMR-203

ClassificationBoring & Sample

BB-KMR-201

BB-KMR-201

BB-KMR-202

BB-KMR-203

 Identification Number 

BB-KMR-201

BB-KMR-201

BB-KMR-301

BB-KMR-303

PC-1

BB-KMR-302

BB-KMR-302

BB-KMR-302

BB-KMR-303

GZA GeoEnvironmental, Inc.
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APPENDIX G 

 

CALCULATIONS 



GZA 09.0025597.10
GeoEnvironmental, Inc. Kennebunk Bridge, Bedrock
4 Free Street Summary, Design-Phase
Portland, Maine 04101 1
207-879-9190 A. Blaisdell, 6/28/10
Fax 207-879-0099 C. Snow, 6/30/10

OBJECTIVE: Determine average RQD of bedrock including design-phase data to confirm applicability of preliminary

foundation design evaluations and recommendations.

DATA: Review bedrock RQDs from all test borings:

RQD *

Boring Thickness

BB-KMR-101

BB-KMR-102

BB-KMR-103

BB-KMR-104

BB-KMR-105

BB-KMR-106A

BB-KMR-201

Engineers and

JOB:

Scientists SUBJECT:

http://www.gza.com

CALCULATED BY:

CHECKED BY:

0.5

5.5

0.0

4.0

8.5

SHEET:

25.2

2.5

7.0

Thickness

(feet)

Depth of Core (feet)

Top Bottom

RQD (%)

50

37

25.5

15.7

20 7

27.5

7.0

9.5

5.5

10.0

5.0

8.5

13.0

30.5

20.7

21 9

5.0

1 2

2.3

4.5

2.5

5.0

4.5

5.0

4.5

4.5

5.0

27

27

26

55

28

63

50

0

0

275

126

0

315

250

115

167

68

135

117

0

BB-KMR-202

BB-KMR-203

Total Thickness Cored (feet) (37.8' preliminary, 30.5' design-phase)

Average RQD per core, Preliminary (%)

Average RQD per foot, Preliminary (%)

Average RQD per core, All (%)

Average RQD per foot, Preliminary (%)

CONCLUSION: Bedrock encountered in design-phase borings is of equal or higher quality to the rock cored in preliminary

borings.  Therefore, foundation evaluations presented in preliminary report are appropriate for design

of proposed abutment, retaining wall and wing wall footings.

Preliminary recommendations will be used without modification.

21.6

22.4

27.6

13.2

18.2

20.7

21.9

20.2

23.2

21.9

25.9

21.6

22.4

1.2

4.0

1.4

0.8

5.127.5

30.6

18.2

60

66

50

85

0

54

47

35

44

47

150

425

375

68.3

35

0

216

66

48

337

75

3.0

5.0

5.0
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Andrew.Blaisdell
Text Box
Note: Increased drill core RQD does not change relative rating.  RMR is unchanged based on design phase explorations.
A. Blaisdell, 6/28/10


	introduction
	background
	objectives and scope of services

	subsurface explorations
	PRELIMINARY Test Borings
	DESIGN PHASE EXPLORATIONS
	Explorations by others
	Ground Penetrating Radar SurveyS

	laboratory testing
	subsurface conditions
	SURFICIAL and bedrock geology
	SUBSURFACE conditions–route 1 bridge and approaches
	BEDROCK
	groundwater
	Stone Masonry Abutments
	Pavement conditions - Brown and water street detour

	engineering evaluations
	SEEPAGE CONSIDERATIONS
	Scour considerations
	seismic considerations
	resistance Factors
	EVALUATION OF ABUTMENT AND RETAINING WALL FOUNDATIONS
	Abutment and Retaining Wall Type
	Footing Bearing Resistance on Intact Bedrock
	Overturning
	Abutment Settlement
	Frost Protection


	geotechnical recommendations
	general
	recommended soil properties for use in design
	spread footing foundations
	PAVEMENT DESIGN

	construction considerations
	Temporary Lateral Support
	dewatering
	Reuse of existing embankment fill
	FINAL Figures_080510.pdf
	25597F2PLAN08031011x17gza
	25597.10_SK1_R0_PR-profile-gza-8-3-10

	Appendix E_NDT.pdf
	gpr.pdf
	NDT Kennebunk report

	Appendix F_Lab.pdf
	25597.s1-4.pdf
	25597.r5-6
	25597.S1-17.MDOT

	Appendix G_Calcs.pdf
	25597 10 Bedrock calc 062810
	Pages from FINAL.pdf





