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This report summarizes our preliminary design phase geotechnical evaluation for the proposed 
roadway and bridge, and also includes the available project subsurface information.  The 
preliminary design phase evaluation is not intended for final design of the project, which is the 
responsibility of the selected Design-Build Contractor. This report is subject to the limitations 
contained in Appendix A. 
 
Information used in the preparation of this report included the following: 
 

• Plans for the existing roadway and bridge, dated 1933 (Project No. NRS-249) 

• Preliminary Engineering Report by GM2 Associates, Inc., dated December 29, 2014  

• Preliminary roadway plans, cross sections and profile prepared by the Preliminary Design 
Section, dated November 16, 2016, October 25, 2016 and January 5, 2016, respectively 

 
Engineering units used herein refer to the English system with stations and elevations in feet. 
Stations refer to the 100 series Route 4 construction line, as indicated on the February 2017 
preliminary plan submittal. For the purpose of this report, Route 4 is considered to have a west 
to east bearing in an upstation direction. Project elevations are referenced to the 1929 National 
Geodetic Vertical Datum (NGVD). The datum used on the 1933 plans appears to be the same 
as the project datum, based on a comparison of the 1933 roadway elevations with the elevations 
on the preliminary plans.    
 
1. Site Conditions – The project site is located along Route 4 in Durham at the site of the 
existing Route 4/Bunker Creek Bridge, approximately 1¼ miles east of the Route 4/Route 108 
intersection. A project site location plan is provided as Figure 1. The roadway project limits 
extend from Sta. 110 to Sta. 126+40, and the Bunker Creek Bridge is located at Sta. 117+75. 
 
   1.1 Roadway Site Conditions – Prior to the 1933 roadway construction (Project NRS-249), the 
existing roadway through the site was approximately 15 feet wide. The 1933 project widened the 
existing roadway both left and right to approximately 24 feet. The original roadway profile was 
generally raised between 1 and 9 feet under the 1933 project, with a maximum grade increase 
of 9 feet occurring in the vicinity of Sta. 115. The existing roadway width west of the bridge is 
approximately 30 feet; east of the bridge, the roadway widens out to approximately 45 feet at the 
east end of the project near Morgan Lane.  
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The existing roadway gradient slopes downward at 1.4 percent between Sta. 110 and Sta. 118, 
then slopes upward at 7.0 percent between Sta. 118 and 123, and is relatively level east of Sta. 
123. The roadway was constructed as a causeway across tidal wetlands between approximately 
Sta. 113 and Sta. 118+25. Bedrock is exposed along the left and right in the vicinity of Sta. 
118+25. Notes from the 1933 roadway plans indicate bedrock excavation was required for a left 
side driveway constructed at Sta. 122, and for a culvert pipe at Sta. 124+30. Wooded areas and 
private homes are located adjacent to the roadway, outside the limits of the tidal wetlands. 
Overhead utility lines are located along the north side of the roadway.  
 
   1.2 Bridge Site Conditions – Prior to the 1933 bridge construction, the previous bridge at the 
site was a 15 foot span with a 22 foot width between curbs. The outline of the previous bridge is 
indicated on the plan sheet from the 1933 plans, provided as Figure 2A. The wingwalls for the 
previous bridge were U-back and ranged in length between 40 and 55 feet. The wingwalls 
extended beyond the limits of the current bridge and wingwalls. The 1933 plans indicate the 
previous bridge abutments were removed down to El. -3.0.    
 
The current bridge was constructed in 1933 with a clear span of 15 feet and a width of 24 feet 
between the original concrete parapet walls. Design information for the current bridge from the 
1933 plans is provided on Figures 2A and 2B. The bridge was subsequently widened to the 
current 30 foot width, with steel bridge rail replacing the concrete parapet walls. The abutments 
and wingwalls were constructed with reinforced concrete. The wingwalls are U-back, and range 
in length between 17 and 22 feet. The bottom of footing grade for the abutments and wingwalls 
is El. -7.1. The abutments and wingwalls are supported on three rows of closely space timber 
piles. The front row piles for the abutments and wingwalls have a 1H:6V outward batter. The 
estimated design length of the piles is 25 feet, based on the quantities in the 1933 plans. This 
corresponds to a design pile tip at El -31.        
 
Bunker Creek discharges in a southerly direction into the Oyster River, which in turn discharges 
into Little Bay. The Bunker Creek water levels are tidal. Based on information provided by GM2, 
the mean high tide is El. 3.9, the mean low tide is El. -3.8 and the Q-100 storm surge is El 7.0.   
 
2. Project Description – Details of the conceptual roadway and bridge design developed during 
the preliminary design phase are summarized below. The conceptual design is not intended for 
final design, since the selected Design-Build Contractor will be responsible for a final roadway 
and bridge design that conforms to the project criteria in the design-build contract. Geotechnical 
issues that contributed to the conceptual design are discussed in Sections 5 and 6. An 
accelerated construction schedule with a full closure of Route 4 for a limited period is currently 
proposed.  
 
   2.1 Roadway Conceptual Design Description – The project limits extend from Sta. 110 to Sta. 
126+40. The proposed roadway would be widened to the north along the existing alignment. The 
proposed roadway width is 34 feet, with two 12 foot travel lanes and 5 foot shoulders on each 
side. Full width, full depth reconstruction is proposed with the base course section consisting of   
12 inches of crushed stone (fine) over 12 inches of crushed stone (coarse) over 12 inches of 
sand. 
 
West of the bridge between Sta. 113+50 and the west abutment, the proposed centerline profile 
will be increased up to four feet above the existing roadway grade; the proposed left side 
widening within this segment ranges up to 8 feet in height above the grade along the toe of the 
existing embankment slope. Side slopes are proposed at 1.5H:1V. East of the bridge, minor left 
side fills and ditch cuts up to 6 feet in depth are proposed with standard side slopes.  
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   2.2 Bridge Conceptual Design – The bridge concept consists of a 76 foot clear span with 
integral abutments supported on driven pipe piles at the west abutment, and drilled micropiles 
socketed into bedrock at the east abutment. The approximate abutment locations are Sta. 
117+36 for the west abutment and Sta. 118+12 for the east abutment. The bottom of abutment 
grades have not been established. Section 6 includes the geotechnical evaluation used to 
develop the 76 foot span concept. Other bridge concepts that were evaluated during the 
preliminary design phase are provided in the Preliminary Engineering Report.          
 
3. Subsurface Explorations – The available subsurface information is described below. 
 
   3.1 Subsurface Explorations for the Existing Bridge – Subsurface explorations conducted in 
1933 for the existing bridge included 19 borings (Nos. 1 through 19). The test boring method 
was not available. The exploration logs are provided on Figure 2A.  
 
   3.2 Preliminary Design Phase Explorations – Subsurface explorations conducted at the site by 
NHDOT drill crews during the preliminary design phase included twenty test borings (B01 
through B08, B101, B102, and B201 through B210). Test borings B01 through B08, B101 and 
B102 were drilled in 2014, and B201 through B210 were drilled in 2017. The locations and 
elevations of the borings were determined in the field in reference to survey control points 
established by the Survey Section. Field monitoring of the explorations and preparation of final 
logs were provided by Douglas Rogers, Geologist, and Scott Myers, Soil Scientist.  
 
Standard Penetration Tests (SPT) were conducted in the test borings according to AASHTO 
T206 standards. The SPT consists of a 1-3/8 inch inside diameter sampler driven in 6 inch 
increments, using a 140 pound hammer dropped 30 inches. The test boring logs are provided in 
Appendix B, and the boring locations are indicated on Figure 3. The test boring data is 
summarized in Table 1.    
 
4. Subsurface Conditions – This section summarizes our general interpretation of subsurface 
conditions at the site, based on the preliminary design phase test boring data.    
 
   4.1 Soil and Bedrock Conditions – Subsurface deposits at the site include the following 
strata, proceeding downward from the ground surface. Any one or several units may be absent 
or in a different sequence at specific locations in the field. The exploration logs should be 
referenced for a more detailed description of subsurface conditions at their specific locations. 
Density descriptions are based on uncorrected SPT blow counts.  
 

• Miscellaneous Fill – This deposit represents materials placed during previous site 
development work, which includes the existing roadway and bridge, and the pre-1933 bridge 
outlined on the 1933 plans. The miscellaneous fill in the test borings was a variable mixture 
of materials. The primary components generally consisted of coarse to fine sand and silt. 
Lesser components included gravel, clay and intermixed organics. Pieces of wood, cobbles 
and boulders were also encountered. The fill density ranged from very loose to very dense.  

 

• Tidal Marine Deposit – This deposit represents materials deposited in a post-glacial 
estuarine environment, and was generally described as a silt with lesser amounts of clay, 
sand and organic materials, and as muck. Fragments of sea shells and wood were also 
encountered within the deposit. The consistency was typically very soft to soft.   

 

• Marine Deposit – This deposit represents materials deposited within the later stages of 
glacial regression in an ocean environment. Descriptions included clayey silt; silty clay; silt 
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with little clay; and fine sandy silt. The consistency ranged from stiff to very soft, with an 
upper desiccated stiffer zone typically overlying a lower softer zone.   

 

• Glacial Till – This deposit represents materials deposited by the advancing glacial ice directly 
above the bedrock surface. The till was generally described as silt with varying lesser 
amounts of coarse to fine sand and gravel. Cobbles and boulders can be expected within 
this deposit, based upon the nature of the glacial till deposition. The density ranged from 
medium dense to very dense.   

 

• Bedrock – The predominant bedrock type encountered below the above described materials 
at the site was Diorite. The individual boring logs should be referenced for information 
regarding the hardness, fracturing, weathering, mineral composition and rock quality 
designation (RQD) of the bedrock cores.   

 
   4.2 Groundwater Conditions – Groundwater levels encountered in the test borings are 
described in sections 4.3 through 4.4. These readings may not represent stabilized levels, which 
could take longer periods of time to reach equilibrium within the explorations. In general, 
groundwater levels are subject to variations caused by changes in the tidal level within Bunker 
Creek, temperature, precipitation, surface runoff and other factors.  
 
   4.3 Roadway – Subsurface conditions that relate to our roadway geotechnical evaluation are 
summarized below.   
 
   4.3.1 Sta. 110 to 113+50 – Subsurface explorations were not conducted within this segment. 
Existing miscellaneous fill is generally expected at the proposed subgrade, based on the  
roadway centerline profile indicated on the 1933 plans.  
 
   4.3.2 Sta. 113+50 to West Abutment (North Side) – This segment includes the proposed left 
side widening with a 4 foot high centerline grade raise and an 8 foot high widening fill, as 
described in section 2.1. Test borings located along the north side within this segment included 
B201 through B203, and B06. A subsurface profile with these borings is provided as Figure 4. 
The general sequence of deposits consisted of miscellaneous fill overlying the tidal marine and 
marine deposits over glacial till and bedrock.   
 
The fill thickness ranged between 9.5 and 13 feet. The tidal marine deposit ranged in thickness 
between 8 and 20.5 feet, and the underlying marine deposit ranged in thickness between 22.5 
and 96 feet. The combined thickness of these two soft deposits ranged between 43 and 104 
feet. The depth to the glacial till deposit relative to the roadway grade ranged between 
approximately 56 and 113 feet. The glacial till thickness was 13.6 feet in the one boring that fully 
penetrated the deposit.  
 
The miscellaneous fill is generally expected at subgrade. Groundwater levels were not recorded 
on the exploration logs, and will generally be dependent on the tidal level within Bunker Creek. 
 
   4.3.3 East Abutment to Sta. 117+50 to 126+40 – The proposed roadway work within this 
segment is described in section 2.1. Applicable test borings include B07, B101, B102, and B204 
through B209. Materials expected at subgrade include miscellaneous fill, the marine deposit, 
glacial till and bedrock. Groundwater depths ranged between 0.9 and 14 feet. Groundwater is 
generally expected close to or above subgrade within this segment due to the expected poor 
draining soils at subgrade, and the downgradient groundwater flow from east to west. 
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   4.4 Bridge – Subsurface conditions that relate to our bridge geotechnical evaluation are 
summarized below.    
 
   4.4.1 West Abutment – Applicable test borings include B01, B02, B05 and B06. A subsurface 
profile with these borings is provided as Figure 5. The general sequence of deposits consisted 
of miscellaneous fill overlying the tidal marine deposit, the marine deposit, glacial till and 
bedrock. The estimated bottom of footing grade for discussion purposes is El. 4 for the integral 
abutment concept described in section 2.2.  
 
The miscellaneous fill ranged in thickness between 13 and 18.5 feet. The underlying tidal marine 
deposit surface ranged between El. -10.2 and El. -5.5, and the thickness ranged between 6.1 
and 20.5 feet. The marine deposit surface ranged between El. -26.6 and El. -16.3, and the 
thickness ranged between 20.7 and 24.1 feet. The glacial till surface ranged between El. -50.4 
and El. -38.7, and the thickness ranged between 10.8 and 15.5 feet. The bedrock surface 
generally slopes upward from west to east, and ranged between El. -65.1 and El. -49.5. 
 
   4.4.2 East Abutment – Applicable test borings include B03, B04, B07 and B08. A subsurface 
profile with these borings is provided as Figure 6. The general sequence of deposits consisted 
of miscellaneous fill overlying the tidal marine deposit, intermittent marine deposit, intermittent 
glacial till and bedrock. The estimated bottom of footing grade for discussion purposes is El. 5 
for the integral abutment concept described in section 2.2.  
 
The miscellaneous fill ranged in thickness between 15.7 and 18.0 feet. The underlying tidal 
marine deposit surface ranged between El. -8.8 and El. -5.6, and the thickness ranged between 
4.7 and 9.4 feet. The marine deposit surface ranged between El. -18.2 and El. -12.6, and the 
thickness ranged between 3.5 and 15.5 feet. The glacial till surface ranged between El. -26.1 
and El. -13.7, and the thickness ranged between 0.5 and 3 feet. The bedrock surface continues 
to slope upward from west to east, and ranged between El. -28.4 and El. -16.1.    
 
5. Roadway Preliminary Design Evaluation – This section summarizes our preliminary design 
phase geotechnical evaluation for the roadway portion of the project.  
 
   5.1 Sta. 113+50 to West Abutment – The preliminary roadway design for this segment is 
summarized in section 2.1. The primary geotechnical issue is the time dependent settlement of 
the pavement resulting from the centerline grade increase and embankment widening over the 
soft ground conditions (i.e., tidal marine and marine deposits with a combined total thickness 
ranging up to 104 feet), which is further complicated by the accelerated construction schedule.  
 
Widening the roadway to the north side was recommended during the preliminary design phase 
to provide more embankment width to construct the widening with a ground improvement 
treatment, prior to the closure period. The one side widening eliminated having to implement 
specialized treatments for the soft ground on both sides of the roadway, which would have 
complicated the pre-closure traffic control and the ability to implement ground improvement 
within a narrow width.   
 
Some form of ground improvement is considered necessary along the north side to mitigate long 
term pavement settlement and to provide embankment stability. One concept that was 
considered during the preliminary design phase is discussed below. Other concepts and 
treatments may also be viable. The final design of the ground improvement method would be 
the responsibility of the Design Build Contractor. 
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   5.1.1 Left Side Widening – A conceptual ground improvement approach for the left side 
widening that was discussed during preliminary design included installing aggregate piers within 
the upper portion of the soft soil profile, combined with constructing the proposed widening fill 
with a surcharge fill that extended above the proposed widened fill. This construction would 
occur prior to the closure period, and would require a waiting period to allow dissipation of the 
time dependent settlement. Reducing the width of the two way traffic (e.g., 26 feet) during this 
phase would provide additional room for a left side bench for the aggregate pier equipment, and 
for a surcharge fill behind the left side traffic barrier.  
 
The Contractor may need to install a cofferdam along the left to provide sufficient room for 
ground improvement work. It is recommended the design-build contract permit the use of 
temporary, one-way alternating traffic during select daytime hours (e.g., 9 am to 3 pm) for any 
cofferdam work along the left side, or to provide some offset from traffic during the ground 
improvement installation work.    
 
The aggregate piers would accelerate the consolidation settlement of the tidal marine and 
marine deposits within the zone of the greatest fill pressure increase, and would improve global 
stability of the embankment. Lightweight fill within the upper portion of the widened embankment 
(described below for the centerline fill concept) would also contribute to mitigating the potential 
long term settlement. If this concept is selected by the Design-Build Contractor, the depth of the 
aggregate piers, the height of the surcharge fill and the length of the waiting period would be 
designed by the Design-Build Contractor to meet the contract settlement criteria.   
 
The Design-Build Contractor would need to provide a design for the surface treatment of the 
1.5H:1V slopes proposed within this segment. The typical NHDOT design for the proposed 
slopes would consist of at least 2 feet of Class B stone fill (Item 585.2) over a non-woven 
geotextile (Item 593.411) with the stone fill toe keyed at least three feet below final grade along 
the toe.        
 
   5.1.2 Centerline Fill – The approach described above for the left side widening would not be 
applicable within the width of the existing roadway embankment, since the closure period would 
not provide sufficient time to construct the treatment and allow for a waiting period.  
 
A conceptual approach that was considered during preliminary design included using lightweight 
fill (e.g., expanded shale-clay-slate, NHDOT Item 209.61 for lightweight granular backfill with a 
unit weight of approximately 65 pounds per cubic foot) for a portion of the grade raise fill, and 
also to replace the existing embankment fill for some depth below the current roadway grade. 
The excavation depth and lightweight fill thickness would need to be designed by the Design-
Build Contractor to maintain the bottom of the lightweight fill above the high tide level, and to 
also balance the vertical earth pressure, so the net pressure at the top of the soft deposits is 
less than or equal to the current vertical earth pressure.    
 
This work would take place during the closure period. The lightweight fill would generally need to 
extend full width across the embankment, including the widened section to provide a uniform 
condition below the pavement section.  
 
   5.1.3 Settlement Criteria – The design-build contract should include specific settlement 
performance criteria, so the Design-Build Contractor can design the ground improvement 
treatment for the left side and centerline fills. Settlement criteria for the longitudinal and 
transverse roadway settlement, and also for settlement directly adjacent to the 
abutments/approach slabs should be provided. In the event the settlement criteria are exceeded, 
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the design-build contract should require the Contractor to shim the roadway pavement as 
necessary until the criteria are met.    
    
   5.2 East Abutment to Sta. 126+40 – The roadway recommendations provided below should 
be included as part of the design-build contract design criteria. 
 
   5.2.1 Underdrains – Standard longitudinal underdrains are recommended along the left and 
right sides between Sta. 119 and Sta. 126+40. A transverse underdrain is recommended at 
approximately Sta. 119 to collect groundwater that flows down gradient within the base courses 
from the east end. An aggregate underdrain is recommended for the transverse underdrain.   
 
   5.2.2 Extra Sand – Twelve inches of extra sand is recommended between Sta. 119 and Sta. 
126+40, in addition to the 36 inch thick base course section described in section 2.1. The extra 
sand is intended to replace frost susceptible subgrade materials, and to allow groundwater flow 
out to the proposed underdrains below the structural section.      
 
   5.2.3 Additional Comments – Recommendations for muck excavation, roadway and minor 
structure rock excavation, and estimated muck and rock lines are not provided, since this would 
be the responsibility of the Design-Build Contractor, based on their interpretation of the available 
subsurface information and any of their own supplemental subsurface explorations. The design 
build contract should provide criteria for vibration monitoring relative to any rock excavation and 
for any other construction related vibration sources. The minimum required pavement width for 
two way traffic prior to closure should be included in the contract (as noted above, a reduced 
pavement width would provide additional room for the pre-closure left side embankment 
widening work).         
 
6. Bridge Preliminary Design Evaluation – This section summarizes our preliminary design 
phase geotechnical evaluation for the bridge portion of the project.  
 
   6.1 Bridge Span and Abutment Type Discussion – The bridge concept developed during 
the preliminary design phase is described in section 2.2, and the other shorter span study 
concepts are described in the Preliminary Engineering Report. The Design-Build Contractor is 
responsible for designing the final bridge configuration, and could select a span that is different 
than the option discussed below.   
      

• A deep foundation that extends through the soft materials was considered necessary for 
abutment support, regardless of span length or abutment type. An integral abutment was 
recommended, since it could be supported with vertical piles and would require the least 
number of piles.  

 

• The 76 foot span was recommended to provide an approximate 10 foot clear distance 
between the 1933 bridge abutments and wingwalls and the proposed integral abutments. 
This offset would reduce the potential for a conflict between the proposed pile foundation 
and the existing bridge timber pile foundation and also with the unknown pre-1933 bridge 
substructure that was partially left in place. The avoidance of this conflict was the primary 
consideration in selecting the longer span, since any delays related to advancing pile 
foundations through the existing foundations could significantly compromise the closure 
schedule.     

 

• The 76 foot span does not preclude a conflict with obstruction type materials that may have 
been buried as part of the two previous bridge projects, but it would facilitate removal of an 
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obstruction since any excavation for removal would not have to work around the existing 
bridge substructure.   

 

• The longer span allows the use of stub abutments that could be constructed above the high 
tide level. This avoids delays and complications related to excavation and dewatering for a 
lower bottom of abutment footing grade (i.e., a shorter span would generally require a taller 
abutment and lower footing to maintain the same channel width and minimum footing 
embedment below final grade). The longer span also reduces the extent of the associated 
roadway embankment ground improvement. 

 

• A ground improvement method that uses grouted rigid columns was discussed with a ground 
improvement specialty contractor for use below a spread footing foundation, and also within 
the soft ground roadway segment between Sta. 113+50 and the west abutment. This 
technique was recently used on the Route 4 Bridge over the Spaulding Turnpike (Project 
11238-Q). Based on this discussion, the grouted rigid column was not considered practical 
due to a limited height above the high tide level for a load transfer platform, a potential for 
obstructions within the existing fill, and the length of time required for the construction 
including installation and grout curing time.        

 
   6.2 West Abutment Foundation – The subsurface conditions are described in section 4.4.1 
for the west abutment. Our comments are summarized below for the abutment located at 
approximately Sta. 117+36.  
 

• A 12.75 inch diameter pipe pile driven to bedrock was evaluated for the proposed west 
abutment using preliminary design loads provided by GM2 for the 76 foot span integral 
abutment bridge. A pipe pile was used for the evaluation, since it would be more adaptable 
for the connection with a precast concrete abutment. The estimated pile lengths below the 
bottom of footing would range between approximately 65 and 70 feet.  

  

• A lateral load analysis using L-pile (Version 6.0.28) was completed for a PP12.75x0.375 inch 
pipe pile. The results of the analysis indicated the pile had sufficient structural resistance for 
the lateral and axial loads, and sufficient length to develop pile fixity below the upper pile 
bending zone.  

 

• The above evaluation was for general feasibility purposes. The final design of a driven pile 
foundation would be the responsibility of the selected Design-Build Contractor. 

 

• The design build contract should include criteria for corrosion protection of steel piles, due to 
the saltwater origin of Bunker Creek and the presence of organic materials within the tidal 
marine deposit. Corrosion protection measures include but are not limited to using an epoxy 
coating around the exterior of the pile, increasing the pile thickness to allow for some 
sacrificial steel, and using non-structural concrete within the interior of the pile for corrosion 
protection. The interior concrete placement would require using a closed end pipe pile to 
maintain the inside of the pile in a dry condition.   

 

• The sloping bedrock surface is a consideration and should be assessed as part of the final 
design by the Design-Build Contractor. Specialized pile points (NHDOT Item 510.61) have 
been used on previous NHDOT pile projects with sloping bedrock issues.  

 

• Axial downdrag loads resulting from fill induced settlement of the soft materials around the 
pile would need to be included in the pile analysis, if measures were not incorporated as part 
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7. Figure 5 – West Abutment Subsurface Profile 
8. Figure 6 – East Abutment Subsurface Profile 
9. Appendix A – Geotechnical Report Limitations  
10. Appendix B – Test Boring Logs (B01 through B08, B101 and B102, B201 through B210) 
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Depth Elev.

(ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.) (ft.)

B01 8.0 8.0 18.0 -10.0 -10.0 8.0 -18.0 -18.0 20.7 -38.7 -38.7 10.8 -49.5 -49.5 NR tidal

B02 8.3 8.3 18.5 -10.2 -10.2 6.1 -16.3 -16.3 24.1 -40.4 -40.4 15.5 -55.9 -55.9 NR tidal
B03 9.6 9.6 17.8 -8.2 -8.2 4.7 -12.9 -12.9 15.5 -28.4 NE NE NE -28.4 NR tidal
B04 9.2 9.2 18.0 -8.8 -8.8 9.4 -18.2 -18.2 7.9 -26.1 -26.1 0.5 -26.6 -26.6 NR tidal
B05 7.4 7.4 17.0 -9.6 -9.6 17.0 -26.6 -26.6 23.8 -50.4 -50.4 14.7 -65.1 -65.1 NR tidal
B06 7.5 7.5 13.0 -5.5 -5.5 20.5 -26.0 -26.0 22.5 -48.5 -48.5 13.6 -62.1 -62.1 NR tidal
B07 10.4 10.4 16.0 -5.6 -5.6 7.0 -12.6 -12.6 3.5 -16.1 NE NE NE -16.1 NR tidal
B08 10.0 10.0 15.7 -5.7 -5.7 8.0 -13.7 NE NE NE -13.7 3.0 -16.7 -16.7 NR tidal

B101 20.3 20.3 0.7 19.6 NE NE NE 19.6 21.1 -1.5 -1.5 > 10.9 < -12.4 < -12.4 9.4 10.9
B102 34.8 34.8 4.0 30.8 NE NE NE NE NE NE 30.8 1.0 29.8 29.8 14.0 20.8

B201 8.6 8.6 11.1 -2.5 NE NE NE -2.5 84.5 -87.0 -87.0 > 11.2 < -98.2 < -98.2 NR tidal
B202 7.3 7.3 9.5 -2.2 -2.2 8.0 -10.2 -10.2 96.0 -106.2 -106.2 > 2.5 < -108.7 < -108.7 NR tidal
B203 6.4 6.4 10.0 -3.6 -3.6 15.7 -19.3 -19.3 63.6 -82.9 -82.9 > 10.7 < -93.6 < -93.6 NR tidal
B204 15.6 15.6 2.9 12.7 NE NE NE NE NE NE NE NE NE 12.7 4.0//3.6 11.6//12.0
B205 28.3 28.3 2.0 26.3 NE NE NE 26.3 > 7.0 < 19.3 NE NE NE NE 0.9 27.4
B206 38.1 38.1 6.0 32.1 NE NE NE 32.1 > 4.0 < 28.1 NE NE NE NE 3.7//3.6 34.4//34.5
B207 39.9 39.9 6.3 33.6 NE NE NE 33.6 > 3.7 < 29.9 NE NE NE NE 4.6//4.2 35.3//35.7
B208 40.5 40.5 4.5 36.0 NE NE NE NE NE NE 36.0 2.6 33.4 33.4 4.5//4.4 36.0//36.1
B209 26.0 26.0 4.0 22.0 NE NE NE 22.0 2.8 19.2 19.2 > 1.2 < 18.0 < 18.0 3.2//3.1 22.8//22.9
B210 18.6 18.6 8.0 10.6 NE NE NE 10.6 1.3 9.3 NE NE NE 9.3 NR NR

NE - Not Encountered

NR - Not Recorded

Groundwater

Table 1 - Summary of Preliminary Design Phase Subsurface Exploration Data
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Appendix A  
 

Geotechnical Report Limitations 
 

 



ver. 10/09 

GEOTECHNICAL REPORT LIMITATIONS 
 
 
Copies of the geotechnical reports are provided for informational purposes only, so the contracting 
industry has access to the same information available to the designers.  The geotechnical report is 
not part of the proposal or a contract document. 
 
Geotechnical reports are written to communicate the interpretation of site conditions as well as 
design and construction recommendations to the Department’s roadway design, bridge design, 
and construction groups.  The reports are written during the design period, and they may contain 
several alternative treatments to address a particular design issue.  The reports may also contain 
recommendations presented for consideration by the Department's project management staff.  For 
these reasons, recommendations presented in the geotechnical reports may or may not be 
incorporated into the final project contract plans.  The reports may also have been prepared prior 
to revisions to the project size, location or scope, so they may not reflect or be coordinated with 
post-preparation changes to the project. 

 
The geotechnical reports summarize subsurface investigations and usually include logs of the 
explorations.  Variation of subsurface conditions between explorations may and should be 
expected to occur.  The interpretation of subsurface conditions between exploration points (i.e. 
rock lines and muck excavation limits recommended to be used for design) may be shown on 
cross sections and/or a profile, which is sent to the design agency as an attachment to the report.  
While the cross sections and profile may not be attached to the copy of the report herein, they are 
available for review at the Department’s geotechnical office.  Department geotechnical and design 
files may also contain other information not reflected in the geotechnical reports. 

 



 
 
 
 
 
 
 
 
 
 
 
 

Appendix B 
 

Subsurface Exploration Logs 
 

B01 through B08 
B101 and B102 

B201 through B210 
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Medium dense, black bituminous saturated MEDIUM - FINE SAND, little
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SAND, some gravel, little coarse - medium sand, trace silt

Medium dense, MEDIUM - FINE SAND, little gravel, little coarse -
medium sand

-FILL-

Loose, light yellow brown, COARSE - FINE SAND, trace gravel

Very soft, dark grayish brown & greenish gray, SILT, little clay, trace
organic matter, little fine sand (Mix)

Medium dense, dark greenish gray, SILT, little clay, trace coarse - fine
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Stiff, greenish gray w/ gray & olive stains, SILT, little clay to silty CLAY

Stiff, similar to S15, w/ gray & olive stains, & w/ silty FINE SAND seams,
& few organic fragments

-MARINE DEPOSIT-

Stiff, olive gray w/ dark yellow brown & gray stains, SILT, little clay, w/
silty CLAY zones

Medium stiff, greenish gray, silty CLAY, w/ few yellow brown stains

Very soft, greenish gray w/ black stains, silty CLAY

Very soft, similar to S19
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coarse - medium grained, DIORITE, w/ few moderately dipping fractures
RQD: 2.7 / 4.4 = 61%

Hard, slightly weathered, moderately to slightly fractured, dark gray,
coarse - medium grained, DIORITE, w/ traces of calcite and epidote
stringers
RQD: 3.1 / 4.5 = 69%
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Bottom of Exploration @  71.6 ft (El. - 63.6)

66.9

71.6

4.8 [102]C3

Hard, slightly weathered, slightly fractured w/ two moderately fractured
zones, dark gray, mostly coarse grained, DIORITE, w/ few calcite
stringers
RQD: 4.0 / 4.7 = 85%
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-FILL-
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SAND, little gravel, little coarse sand, trace silt

Medium dense, yellowish brown and dark yellowish brown, gravelly
COARSE-FINE SAND, some silt

Medium stiff, grey and dark grey w/ traces of very dark greyish brown,
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medium-fine sand, little gravel, little coarse sand

Very stiff, dark grey and greenish grey, clayey SILT, little gravel, little
coarse-medium sand

Very dense, grey and dark grey, SILT, some gravel, little
coarse-medium sand, little clay, isolated root fibers
Note: cobble likely as split spoon bent during SPT

Removed bent 3" drill casing; re-entered borehole w/ 4" roller bit; began
to cut steady with 700-800 psi downfeed pressure; total loss of
washwater return at 16.5'; noted an abundance of wood within
washwater from 13.5-16.5' and a sudden drop of drill head at 18.4'
(most likely the tidal deposit interface)

-TIDAL MARINE DEPOSIT-

Solid WOOD, emitting a very strong odor (preservative?)
Note: an abundance of wood fragments appearing in washwater while
advancing hole to 21.0'; outside of split spoon has traces of dark
brownish grey silt

Similar to S7
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Soft, outside of split-spoon covered w/ dark grey-greenish grey, SILT

Stiff, outside of split spoon covered w/ grey, SILT
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Stiff, grey and olive grey, clayey SILT, w/ traces of wood
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27.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/18/14 / 8/22/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRRTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Doug Rogers

C. Cleveland (NHDOT)

 1192596/231891EAST/NORTH (ft)

1.875

CME 45-C Trlr

140

Automatic
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TEST BORING REPORT
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BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  8.3DESCRIPTION
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31.0

34.0

36.0

41.0

46.0

51.0

53.0

55.0

57.0

59.0

61.0

63.0

64.1

0.3 [15]

1.7 [85]

0.7 [35]

1.8 [90]

2.0 [100]

0.6 [30]

0.0 [0]

0.5 [25]

1.1 [55]

1.5 [75]

1.0 [50]

1.2 [60]

0.7 [64]

8

5

3

WOR

WOH

38

21

17

13

15

18

13

20/0.1

S12

S13

S14

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

6

4

4

WOR

WOR

41

21

16

17

13

17

10

22

3

4

2

WOR

WOR

33

22

18

16

11

14

15

15

48.6

64.1

8

5

4

WOH

WOH

33

20

26

12

15

18

16

-40.4

-55.9

Stiff, grey, silty CLAY, trace of wood

Note: small amounts of wood contained within washwater while
advancing hole to 32.0'

Stiff, olive grey and grey, clayey SILT to silty CLAY, isolated strands of
wood near 32.7'

Medium stiff, olive grey, clayey SILT, w/ strands of wood throughout the
sample

-MARINE DEPOSIT-

Very soft, grey w/ occasional black streak, silty CLAY

Very soft, grey, silty CLAY

Noted abrupt material change at 48.6' while advancing 3" drill casing

Very dense, grey and greenish grey w/ traces of light olive brown,
coarse-medium fine sandy SILT, some gravel, trace clay, small cobbles
likely

Dense, no recovery of sample following two attempts

Dense, light olive brown, FINE SAND, some silt, little gravel, little
medium sand, little coarse sand

Medium dense, light olive brown and yellowish brown, FINE SAND,
some silt, trace gravel, trace medium sand, isolated weathered rock
fragment

-GLACIAL TILL-

Medium dense, light olive brown, FINE SAND, some silt, trace gravel,
isolated very severely weathered rock fragment

Dense, greyish brown and light olive brown, FINE SAND, some silt, little
gravel, little coarse-medium sand, isolated very severely weathered rock
fragment

Medium dense, light olive brown, FINE SAND, some silt, little gravel,
little coarse sand, trace medium sand

Light olive brown, MEDIUM-FINE SAND, some silt, some gravel, some
coarse-medium sand

-APPROXIMATE BEDROCK SURFACE-
Cutting slow and steady w/ 3" roller bit to 69.5'
Description Continues on Next Page

29.0

32.0

34.0

39.0

44.0
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51.0

53.0

55.0

57.0

59.0

61.0

63.0

64.5

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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Bottom of Exploration @  79.5 ft (El. - 71.2)

69.5

74.5

79.5

5.0 [100]

5.0 [100]

5.0 [100]

C1

C2

C3

Hard, slightly to moderately severely weathered, moderately to
extremely fractured, dark grey, coarse-grained, DIORITE. Intruded w/
fine-grained QUARTZITE containing few calcite stringers from
66.7-68.5'. Beyond 68.5' is a finer-grained, extremely fractured
METAVOLCANIC ROCK which extends to the end of the run.
Joints/fractures are close to moderately closely spaced. Multiple
fractures of 80-85° extend from approximately 68.5' to end of run. All
other joints/fractures are near-horizontal to shallow dipping. Small zone
of moderately severe weathering and extreme fracturing from 65.2-65.4'.
RQD: 2.5 / 5.0 = 50%

Hard to moderately hard, slightly to moderately severely weathered,
moderately to extremely fractured, dark grey, coarse-grained, DIORITE.
Frequently interbedded w/ METAVOLCANIC ROCK to approximately
72.8'. Few calcite stringers present. Joints/fractures are very close to
closely spaced. Many small zones exist that contain multiple high-angle
fractures.
RQD: 0.5 / 5.0 = 10%

Moderately hard to hard, moderately severe to slightly weathered,
moderately to slightly fractured, dark grey, coarse-grained, DIORITE.
joints/fractures are very close to closely spaced. Rock is extremely
fractured from 74.5 to 76.0' with multiple high-angle fractures within this
zone. From 76.0' to the end of the run, joints/fractures are
near-horizontal to shallow dipping. Few calcite stringers and traces of
epidote are present.
RQD: 2.3 / 5.0 = 46%

69.5

74.5

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)
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RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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OFF.
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BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  8.3DESCRIPTION
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3.0

5.0

7.0

9.5

12.0

14.0

20.0

22.0

24.0

26.0

28.0

1.2 [60]

0.8 [40]

1.1 [55]

0.8 [40]

0.4 [20]

1.1 [55]

0.9 [45]

1.5 [75]

0.9 [45]

1.8 [90]

2.0 [100]

12

5

9

33

7

38

0

WOH

3

5

8

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

15

9

16

10

5

4

1

WOH

2

3

6

18

8

9

6

3

1

WOH

WOR

WOH

1

1

1.0

14.0

17.8

22.5

12

5

24

18

4

30

1

1

4

6

10

8.6

-4.4

-8.2

-12.9

-ASPHALT PAVEMENT-

Medium dense, yellow brown, FINE SAND, little gravel, little medium
sand, trace coarse sand, trace silt

-FILL-

Medium dense, similar to S1. zone of olive gray, SILT, little clay, trace
sand, trace gravel

Medium dense, mix of COARSE  SAND & GRAVEL, little silt, trace
medium - fine sand, & olive gray, SILT, little clay

Advanced exploration through cobble

Dense, very dark gray, (Bony recovery) cobbles & GRAVEL, little coarse
- fine sand, trace silt, w/ small silty pockets evident

Medium dense, SILT, little clay, little gravel, little coarse - fine sand

Loose, mix of black, silty MUCK, little organic matter, & olive gray,
gravelly SILT, little fine sand, trace coarse - medium sand, w/ cobble
evident

-CONCRETE-

Advanced through concrete with roller bit to 15.9' then cored concrete
with NX diamond to 17.8' with 1.9' recovery

Very soft, dark gray, SILT, trace organic matter, trace clay

-TIDAL MARINE DEPOSIT-

Very soft, SILT, little clay, trace organic matter w/ organic fibers

Similar to S8
Medium stiff, greenish gray, SILT, little clay, trace organic matter, w/ fine
sandy partings, trace other granular particles

-MARINE DEPOSIT-

Medium stiff, olive gray & greenish gray, SILT, little clay & silty CLAY

Stiff, similar to S10

1.0

3.0

5.0
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26.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/25/14 / 8/27/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

SFMTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Scott Myers

P. Huckins (NHDOT)

 1192631/231881EAST/NORTH (ft)

1.875

CME 45-B Truck

140

Automatic
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US Route 4 over Bunker Creek  9.6DESCRIPTION
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Bottom of Exploration @  54.0 ft (El. - 44.4)

32.0

37.0

43.8

47.3

51.0

54.0

2.0 [100]

2.0 [100]

4.3 [90]

3.2 [91]

3.7 [100]

3.8 [127]

6

WOH

S12

S13

C1

C2

C3

C4

5

WOH

3

WOH

38.0

6

WOH

-28.4

Stiff, olive gray w/ gray, silty CLAY, w/ SILT, little clay & occasional olive
yellow silty FINE SAND seam

-MARINE DEPOSIT-

Very soft, greenish gray, silty CLAY

-APPROXIMATE BEDROCK SURFACE-

Hard, slightly weathered, moderately - slightly fractured w/ 6 moderately
dipping fractures, dark gray, coarse - medium grained, DIORITE, w/
finer grained QUARTZITE intrusion from 41.1-42.5'
RQD: 2.2 / 4.8 = 46%

Hard, very slightly weathered, mostly slightly fractured w/ one
moderately dipping fracture, dark gray, coarse - medium grained,
DIORITE
RQD: 2.4 / 3.5 = 69%

Hard, very slightly weathered, sound, dark gray, coarse grained,
DIORITE
RQD: 3.5 / 3.7 = 95%

Hard, very slightly weathered, sound, dark gray, coarse grained,
DIORITE, Note: Lag in recovery from C1-C3 runs picked up in C4
RQD: 3.7 / 3.0 = 123%

30.0

35.0

39.0

43.8

47.3

51.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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LT  04MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION
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 117+93
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SHEET NO. OF

BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  9.6DESCRIPTION
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3.5

6.0

8.0

10.0

12.0

14.0
14.3

18.0

20.0

22.0

24.0

26.0

28.0

1.3 [65]

0.8 [40]

0.3 [15]

0.8 [40]

0.6 [30]

0.5 [25]

0.2 [67]

0.8 [40]

0.7 [35]

0.8 [40]

1.7 [85]

1.0 [50]

1.7 [85]

10

3

11

7

5

14

27

1

WOH

WOH

WOH

5

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

11

5

3

16

4

7

24

0

WOH

WOH

WOH

1

4

11

5

3

5

4

5

50/0.3

16

1

WOH

WOH

WOH

WOH

2

1.2

18.0

27.4

8

2

27

4

6

69

9

0

2

WOH

1

5

8.0

-8.8

-18.2

-ASPHALT PAVEMENT-

Medium dense, dark greyish brown and dark yellowish  brown,
MEDIUM-FINE SAND, some gravel, some coarse sand, little silt, over
yellowish brown, MEDIUM-FINE SAND, some coarse sand, little gravel,
little silt

-FILL-

Loose, dark yellowish brown, MEDIUM-FINE SAND, some gravel, some
coarse sand, little silt, over dark grey, clayey SILT, trace fine gravel,
isolated sea shell fragment

Medium dense, grey-dark grey, SILT, some gravel, some
coarse-medium sand, little clay

Medium dense, brownish grey and yellowish brown, MEDIUM-FINE
SAND, little coarse sand, little silt, over grey and dark olive grey, SILT,
little clay, trace gravel, trace coarse-medium sand, occasional
weathered rock fragment

Loose, grey-dark grey and light olive brown, SILT, some coarse-medium
sand, some gravel, occasional very severely weathered rock fragment,
trace clay

Medium dense, olive-olive grey and light olive brown, SILT, some gravel,
some coarse-medium sand, w/severely weathered rock fragments
throughout

Olive-olive grey, coarse-fine sandy SILT, some gravel
Advanced hole through cobble (14.3-14.7') utilizing 3" roller bit; drill
casing bent after driving to same depth; removed and replaced w/ 3"
spin shoe for remainder of boring

Very dense, grey and olive grey, silty MEDIUM-FINE SAND, little gravel,
little coarse sand, w/ occasional very severely weathered rock fragment,
over black, coarse-fine sandy GRAVEL

Very soft, dark grey-dark greenish grey, SILT, trace coarse-medium
sand, trace clay, trace organics

Very soft, similar to S9

Very soft, similar to S9

-TIDAL MARINE DEPOSIT-

Very soft, dark grey-dark greenish grey, SILT, trace organics, trace clay

Dark brownish grey and dark greyish brown, SILT, little organics

Light grey-grey, clayey SILT / silty CLAY
-MARINE DEPOSIT-

1.5

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

28.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/4/14 / 8/5/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRRTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Doug Rogers

C. Cleveland (NHDOT)

 1192624/231858EAST/NORTH (ft)

1.875

CME 45-C Trlr

140

Automatic
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Bottom of Exploration @  50.6 ft (El. - 41.4)

30.0

32.0

34.0

35.8

40.7

45.7

50.6

1.4 [70]

0.9 [45]

1.8 [90]

1.9 [106]

4.8 [100]

5.0 [100]

4.9 [100]

5

4

1

8

S14

S15

S16

S17

C1

C2

C3

4

2

WOH

3

1

WOH

35.3
35.8

6

5

1

45/0.3
-26.1
-26.6

Stiff, olive grey and grey, silty CLAY and SILT, little clay, w/ an isolated
fine sand parting

Medium stiff, grey and olive grey, SILT, little clay, w/ some silty CLAY

-MARINE DEPOSIT-

Soft, grey and olive grey, clayey SILT / silty CLAY

Grey and olive grey, silty CLAY and clayey SILT

Olive-light olive brown, silty MEDIUM-FINE SAND, some gravel, little
coarse sand                      -GLACIAL TILL-

-APPROXIMATE BEDROCK SURFACE-

Hard, slightly to moderately weathered, moderately to slightly fractured,
dark grey, coarse-grained, DIORITE. Calcite present in thin veins and
stringers throughout the run. Joints/fractures are very close to closely
spaced and moderately to shallow dipping. Zone of extreme fracturing
from 44.0-44.3'. Many joint surfaces are stained/discolored.
RQD: 2.3 / 4.8 = 48%

Hard, slightly weathered, slightly to moderately fractured, dark grey,
coarse-grained, DIORITE. Calcite present in an occasional thin vein
and/or stringer. Joints/fractures are closely spaced and most are
moderately to shallow dipping w/ exception of near-vertical fracture from
40.7-41.1'. Small zones of extreme fracturing from 44.8-44.9' and
45.4-45.5'. Few joint surfaces are discolored/stained.
RQD: 2.3 / 5.0 = 46%

Hard, very slightly weathered, slightly to moderately fractured, dark grey,
coarse-grained, DIORITE. Occasional thin vein and/or stringer of calcite.
Isolated stringer of epidote. Joints/fractures are closely spaced and
mostly moderately to shallow dipping. Fractures of 60° at 46.4', 65° at
46.9'.
RQD: 3.2 / 4.9 = 65%

30.0

32.0

34.0

35.9

40.7

45.7

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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BORING NO.
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TEST BORING REPORT

ELEVATION (ft)

2
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SHEET NO. OF

BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  9.2DESCRIPTION
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3.0

5.0

7.0

9.0

11.0

13.8

17.0

19.0

21.0

23.0

25.0

27.0

29.0

1.1 [55]

0.6 [30]

0.6 [30]

0.5 [25]

1.3 [65]

0.5 [38]

0.2 [10]

0.0 [0]

2.0 [100]

1.8 [90]

0.6 [30]

1.9 [95]

0.7 [35]

17

10

5

1

2

75/0.3

2

2

1

WOH

WOH

WOH

WOH

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

14

12

3

2

WOH

16

2

2

WOH

WOH

WOH

WOH

WOH

14

13

7

1

WOH

11

2

2

WOH

WOR

WOH

WOR

WOR

1.0

17.0

15

12

3

1

2

2

2

2

1

WOH

1

WOH

6.4

-9.6

-ASPHALT PAVEMENT-

Dense, initially black, bituminous stained, COARSE - FINE SAND, little
gravel, trace silt, over yellow brown, FINE SAND, little medium sand,
trace coarse sand, trace gravel

-FILL-

Medium dense, brown & dark yellow brown, MEDIUM - FINE SAND,
little gravel, little coarse sand, trace silt

Loose, similar to S2, w/ zone of greenish gray, SILT, little clay

Soft, initially similar to S3, then quickly changed to mix of dark gray &
brown, SILT, trace clay, trace organic matter (fibers) & greenish gray,
SILT, little clay

Soft, olive gray, SILT, little clay & dark gray, SILT, trace organic matter
w/ fibers and trace clay, trace fine sand

Advanced through cobbles, very stony

Very dense, black & very dark gray stone fragments, w/ little soil of
greenish gray, fine sandy SILT, little coarse - medium sand

Advanced exploration with roller bit to 14.0' then with NX to 14.9'
One large cobble, 0.6', recovered from this stony zone

Very loose, gray, FINE SAND, some silt, trace medium sand, organic
fibers

Soft, trace of soil indicates olive gray, SILT, little - trace clay, trace
organic matter, trace medium - fine sand

Very soft, dark gray, SILT, little clay, trace organic matter w/ woody
fibers

-TIDAL MARINE DEPOSIT-

Very soft, similar to S9, w/o woody fibers, w/ few dark brown, organic
fibers

Very soft, dark gray, SILT, trace clay, trace organic matter, trace fine
sand, one gravel particle

Very soft, dark gray, SILT, little clay, trace organic matter, trace fine
sand

Very soft, similar to S12

1.0

3.0

5.0

7.0

9.0

12.5

14.9

17.0

19.0

21.0

23.0

25.0

27.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/7/14 / 8/15/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

SFMTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Scott Myers

P. Huckins (NHDOT)

 1192568/231874EAST/NORTH (ft)

1.875

CME 45-B Truck

140

Automatic
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OFF.

TEST BORING REPORT
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3
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BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.4DESCRIPTION
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31.0

33.0

35.0

37.0

39.0

41.0

43.0

45.0

47.0

49.0

51.0

53.0

55.0

57.5

60.0

62.0

64.0

0.8 [40]

0.2 [10]

1.0 [50]

0.3 [15]

1.3 [65]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

0.8 [40]

0.0 [0]

0.5 [25]

0.6 [30]

2

2

2

4

3

WOR

WOR

WOR

WOH

WOR

WOR

WOR

WOR

WOH

47

20

12

27

S14

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

S26

S27

S28

S29

S30

S31

1

1

WOH

3

3

WOR

WOR

WOR

WOH

WOR

WOR

WOR

WOR

WOH

50

24

16

25

WOH

WOH

WOH

3

1

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

50

22

22

12

34.0

57.8

2

1

5

4

2

WOH

WOH

WOR

1

WOR

WOH

WOR

WOR

1

20

17

15

-26.6

-50.4

Soft, very dark brown & dark gray, SILT, little organic matter w/ fibers, w/
dark gray intermittent zones similar to S12  (Mucky)

Soft, SILT, little organic matter, w/ little clay, trace wood (Mucky)
(poor sample)

-TIDAL MARINE DEPOSIT-

Likely similar to S15

Greenish gray, SILT, little clay, w/ zones dark gray having trace organic
matter & trace fine sand

Medium stiff, greenish gray, SILT, little clay, trace fine sand

-MARINE DEPOSIT-

Medium stiff, greenish gray, silty CLAY w/  SILT, little clay zones

Very soft, greenish gray w/ black stains, silty CLAY

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19

Very soft, similar to S19 w/ few silty fine sandy seams

Very dense, gravelly FINE SAND, little silt, trace coarse - medium sand,
w/ cobbles likely

-GLACIAL TILL-

Dense, no recovery.  Appears to be gray changing to olive fine sandy
Till

Medium dense, pale olive, FINE SAND, little gravel, little silt, trace
coarse - medium sand

Very dense, pale olive, FINE SAND, little silt, trace gravel, trace coarse -
medium sand

29.0

31.0

33.0

35.0

37.0

39.0

41.0

43.0

45.0

47.0

49.0

51.0

53.0

55.5

58.0

60.0

62.0

64.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.4DESCRIPTION

BRIDGE NO.
T

B
-1

2 
 S

:\M
A

T
E

R
IA

LS
-R

E
S

E
A

R
C

H
\G

IN
T

W
\P

R
O

JE
C

T
S

\D
U

R
H

A
M

\1
62

36
\1

6
23

6-
B

R
ID

G
E

 T
E

S
T

 B
O

R
IN

G
S

.G
P

J 
 1

1/
2/

20
1

7 
 1

0
:2

7:
0

0 
A

M
  T

B
-1

2



Bottom of Exploration @  83.0 ft (El. - 75.6)

66.0

68.0

70.0

72.5

78.0

83.0

0.7 [35]

0.8 [40]

0.9 [45]

5.0 [100]

5.0 [100]

20

11

57

S32

S33

S34

C1

C2

18

12

40

14

14

27

72.5

30

17

19

70
-65.1

Dense, light olive brown, FINE SAND, little gravel, little silt, little - trace
medium sand, trace coarse sand

-GLACIAL TILL-

Medium dense, light olive brown, FINE SAND, little gravel, little silt,
trace coarse - medium sand

Very dense, light olive brown & light olive gray, FINE SAND, some
gravel, little silt, trace coarse - medium sand, w/ cobble likely

-APPROXIMATE BEDROCK SURFACE-

Hard, very slightly weathered, mostly sound, dark gray, medium - coarse
grained, DIORITE, w/ one moderately dipping fracture approximately 2'
into run
RQD: 4.5 / 5.0 = 90%

Hard, very slightly weathered, slightly fractured to sound (w/ 2
moderately fractured zones), dark gray, medium - coarse grained,
DIORITE
RQD: 3.8 / 5.0 = 76%

66.0

68.0

70.5

73.0

78.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

70

75

80

85

90

95

100
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

3
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SHEET NO. OF

BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.4DESCRIPTION
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3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

22.0

24.0

26.0

28.0

1.3 [65]

0.5 [25]

0.8 [40]

0.1 [5]

0.4 [20]

0.4 [20]

1.1 [55]

2.0 [100]

2.0 [100]

0.0 [0]

1.8 [90]

1.8 [90]

1.8 [90]

19

12

8

11

6

3

2

WOH

WOH

1

WOH

WOH

WOH

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

19

13

16

10

8

8

2

WOH

WOH

1

WOH

WOH

WOR

WOH

22

14

10

7

2

4

2

WOH

WOH

1

WOH

WOH

WOR

WOR

1.4

13.0

19

6

5

4

4

6

2

1

WOH

1

1

WOH

WOH

6.1

-5.5

-ASPHALT PAVEMENT-

Dense, yellow brown, FINE SAND, little gravel, little medium sand, trace
silt, trace coarse sand

-FILL-

Medium dense, mix of dark yellow brown, gravelly FINE SAND, little
coarse - medium sand, little silt, & pockets of olive gray, SILT, little clay

Medium dense, mix of dark yellow brown, FINE SAND, little gravel, little
medium sand, little silt, trace coarse sand & olive gray, SILT, little clay

Medium dense, few sharp gravel & coarse sand particles recovered

Medium dense, gray & dark yellow brown, FINE SAND, little silt, little
gravel, little medium sand, trace coarse sand

Medium dense, gray, silty GRAVEL, little coarse - fine sand, trace clay

Soft, dark gray, SILT, trace clay, trace organic matter, trace fine sand

-TIDAL MARINE DEPOSIT-

Very soft, dark gray, SILT, little clay, trace organic matter, w/ occasional
sea shell remnant

Very soft, similar to S8

Casing sunk while cleaning it out

Soft, dark gray wash, likely similar to S8

Very soft, similar to S8, w/ little clay

Very soft, similar to S11

Very soft, similar to S11

Description Continues on Next Page

1.0

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

20.0

22.0

24.0

26.0

28.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/18/14 / 8/22/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

SFMTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Scott Myers

P. Huckins (NHDOT)

 1192574/231897EAST/NORTH (ft)

1.875

CME 45-B Truck

140

Automatic
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3

STA.
SHEET NO. OF

BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.5DESCRIPTION
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30.0

32.0

34.0

36.0

38.0

42.0

47.0

52.0

57.0

60.0

62.0

64.0

2.0 [100]

0.0 [0]

2.0 [100]

1.8 [90]

2.0 [100]

2.0 [100]

2.0 [100]

0.8 [40]

0.8 [40]

0.0 [0]

0.6 [30]

0.6 [30]

0.4 [20]

1

4

WOH

3

WOH

WOH

WOR

WOR

30

10

15

24

16

S14

S15

S16

S17

S18

S19

S20

S21

S22

S23

S24

S25

S26

4

WOH

3

WOH

WOH

WOR

WOR

WOR

15

11

30

19

3

WOH

2

WOR

WOH

WOR

WOR

WOR

16

10

42

19

33.5

56.0

2

3

2

4

WOH

1

WOH

WOH

19

8

14

32

-26.0

-48.5

Very soft, initially similar to S11, over dark grayish brown, silty MUCK,
little organic matter including fibers, trace fine sand, trace clay

Medium stiff, likely similar to S14, from what is stuck to the outside of
spoon & observing the washing out after sample

-TIDAL MARINE-

Very soft, dark grayish brown, silty ORGANIC MUCK w/ fibers, w/ zones
of dark gray, SILT, trace organic matter

Dark gray, SILT, little clay

Medium stiff, greenish gray, silty CLAY, w/ olive stains, few dark brown
organic fibers, occasional trace wood

Very soft, greenish gray, silty CLAY

-MARINE DEPOSIT-

Very soft, greenish gray, silty CLAY, w/ few black stains

Very soft, similar to S19

Very soft, similar to S19

Similar to S19

A few gravel particles, little fine sand, trace of coarse - medium sand
recovered
Advanced exploration through large cobble with NX diamond with 0.6'
recovery.

Medium dense, appears to be a light olive gray to light olive brown
sandy Till

-GLACIAL TILL-

Medium dense, gray w/ pale olive zones, FINE SAND, little silt, little
gravel, little coarse - medium sand

Very dense, light yellow brown & olive gray, FINE SAND, little gravel,
little silt, little coarse - medium sand, w/ cobble likely

Dense, light olive brown, FINE SAND, little silt, little gravel, trace coarse
- medium sand
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Bottom of Exploration @  79.8 ft (El. - 72.3)

66.0

68.0

69.6

74.8

79.8

0.9 [45]

0.6 [38]

4.8 [100]

4.9 [98]

8

9

S27

S28

C1

C2

8

9

8

9

69.6

12

8

15/0.1-62.1

Medium dense, light olive brown, FINE SAND, little silt, little medium
sand, trace gravel, trace coarse sand

-GLACIAL TILL-

Medium dense, similar to S27

-APPROXIMATE BEDROCK SURFACE-

Hard, slightly weathered, slightly to moderately fractured w/ two high
angle fractures & two moderate angle fractures, dark gray, coarse -
medium grained, DIORITE
RQD: 3.2 / 4.8 = 67%

Hard, slightly weathered, moderately - slightly fractured w couple of
moderately dipping fractures, dark gray, coarse - medium grained,
DIORITE
RQD: 2.1 / 5.0 = 42%

66.0

68.0

70.0

74.8
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PER
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DEPTH
RANGE
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FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
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SYMBOLDEPTH ELEVATION
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(ft) [%]
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3.0

5.0

7.0

8.1

11.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

26.7

1.4 [70]

0.7 [35]

1.0 [50]

0.4 [36]

0.6 [60]

0.6 [30]

0.9 [45]

0.0 [0]

1.3 [65]

0.7 [35]

1.6 [80]

1.5 [75]

0.7 [100]

30

6

4

25/0.1

7

14

2

2

2

3

9

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

S13

32

8

4

4

50

11

21

2

2

2

1

7

40/0.2

31

11

5

3

13

2

3

3

2

1

WOH

3

4

1.4

14.0

16.0

22.0

23.0

26.5

19

9

3

5

8

3

2

2

5

11

9.0

-3.6

-5.6

-11.6

-12.6

-16.1

-ASPHALT PAVEMENT-

Very dense, yellowish brown and dark yellowish brown, MEDIUM-FINE
SAND, some gravel, some coarse sand, trace silt

-FILL-
Medium dense, greyish brown and yellowish brown, MEDIUM-FINE
SAND, some gravel, little coarse sand, little silt, over olive grey and
olive, clayey SILT, w/ occasional thin layer yellowish brown medium-fine
sand

Loose, olive and light olive brown, SILT, little clay, mixed w/ greyish
brown, COARSE-FINE SAND, little gravel

Olive, clayey SILT, little coarse-medium sand, trace fine gravel, isolated
weathered stone in end of split spoon tip

Advanced hole to 10.0' through cobble (8.1-8.6') w/ 3" roller bit; removed
3" casing drive shoe and replaced w/ spin shoe; re-advanced to 10.0'

Grey, coarse-fine sandy GRAVEL, some silt, small cobble from
11.0-11.3'

Medium dense, grey and dark grey, gravelly COARSE-FINE SAND, little
silt, occasional solid wood fragment (treated-w/ strong odor, as part of
past construction)

Dense, solid WOOD, w/ strong odor

Soft, dark grey and greenish grey, SILT
Note: dark grey and dark brownish grey washwater observed while
advancing to 18.0'; outside of split spoon covered w/ dark grey and
greenish grey, SILT following SPT
Soft, dark grey and greenish grey, SILT, little clay, few wood fragments,
isolated tiny sea-shell fragments

-TIDAL MARINE DEPOSIT-

Soft, dark grey to dark greyish brown, SILT, trace organic

Dark brown, mucky PEAT
-ORGANIC DEPOSIT-

Grey, clayey SILT to silty CLAY

Very stiff, grey and olive grey, silty CLAY

-MARINE DEPOSIT-

Grey and olive grey, clayey SILT
-APPROXIMATE BEDROCK SURFACE-

Very severely to completely weathered, ROCK (26.5-26.7')

Hard, very slightly weathered, moderately to slightly fractured, dark grey,

1.0

3.0

5.0

7.0

10.0

12.0

14.0

16.0

18.0

20.0

22.0

24.0

26.0

26.8

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft
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NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING
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TYPE:
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HAMMER TYPE:

SIZE I.D. (in):
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HAMMER WT. (lb):

3

8/25/14 / 8/26/14
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INSPECTOR
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HAMMER FALL (in):

ELEV.
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NX

CASING
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EQUIPMENT SAMPLER
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 1192651/231876EAST/NORTH (ft)
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Automatic

0

5

10

15

20

25

LT  04MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 118+14

1

B07
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

2

STA.
SHEET NO. OF

BASELINE145/116PROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  10.4DESCRIPTION

BRIDGE NO.
T

B
-1

2 
 S

:\M
A

T
E

R
IA

LS
-R

E
S

E
A

R
C

H
\G

IN
T

W
\P

R
O

JE
C

T
S

\D
U

R
H

A
M

\1
62

36
\1

6
23

6-
B

R
ID

G
E

 T
E

S
T

 B
O

R
IN

G
S

.G
P

J 
 1

1/
2/

20
1

7 
 1

0
:2

7:
0

6 
A

M
  T

B
-1

2



Bottom of Exploration @  36.7 ft (El. - 26.3)

31.7

36.7

4.8 [98]

4.9 [98]

C1

C2

coarse-grained, DIORITE. Joints/fractures are closely spaced and
shallow to moderately dipping w/ exception of 65° fracture at 30.6'. Most
joint surfaces are stained and/or discolored.
RQD: 3.6 / 4.9 = 73%

Hard, slightly to very slightly weathered, moderately to slightly fractured,
dark grey, coarse-grained, DIORITE. Joints/fractures are closely spaced
w/ exception of extremely fractured zone from 32.0-32.3'. Most
joints/fractures are near-horizontal to shallow dipping w/ exception of 60°
fracture at 32.7'. Most all joint surfaces are stained and/or discolored.
RQD: 3.4 / 5.0 = 68%

31.7
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PER
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DEPTH
(ft)

DEPTH
RANGE
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3.0

5.0

7.0

9.0

11.0

12.7

15.0

17.0

19.0

21.0

24.0

26.5

1.0 [50]

0.5 [25]

0.6 [30]

0.1 [5]

0.7 [35]

0.9 [53]

0.4 [20]

1.1 [55]

1.4 [70]

0.3 [15]

1.2 [60]

0.6 [30]

11

6

5

3

11

7

6

2

2

4

2

12

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

S11

S12

13

6
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0

2

18

3

3

1

3

2

9

15

6

11

1

2

17

1

8

1

2

2

4

0.9

15.7

23.7

26.7

10

7

4

2

12

20/0.2

12

3

1

3

9

14

9.1

-5.7

-13.7

-16.7

-ASPHALT PAVEMENT-

Medium dense, dark greyish brown and dark yellowish brown, gravelly
COARSE-FINE SAND, some silt, over greyish brown and yellowish
brown, MEDIUM-FINE SAND, little coarse sand, little fine gravel, little
silt
Medium dense, dark yellowish brown, MEDIUM-FINE SAND, some
coarse sand, little fine gravel, little silt

-FILL-

Medium dense, dark yellowish brown, silty COARSE-FINE SAND, some
gravel, w/ pockets of olive and olive grey clayey silt, over dark grey, silty
CLAY, trace fine gravel, trace coarse-medium sand

Very loose, dark yellowish brown, COARSE-FINE SAND  (most likely
wash material while advancing to 7.0')

Medium dense, grey and dark grey, SILT, little clay, mixed w/ gravelly
COARSE-FINE SAND

Medium dense, grey and dark grey, SILT, little clay, mixed w/ gravelly
COARSE-FINE SAND, isolated 1" wood fragment, cobble from
12.7-12.9'

Loose, grey, gravelly COARSE-FINE SAND, mixed w/ SILT, little clay

Grey-greenish grey, gravelly COARSE-FINE SAND, some silt

Medium stiff, grey-greenish grey, SILT, trace clay, isolated reed,
isolated small sea shell fragment

Soft, similar to S8
-TIDAL MARINE DEPOSIT-

Medium stiff, green-greenish grey, SILT, trace of medium sand, isolated
reed, isolated small sea shell fragments

Soft, dark grey-greenish grey, SILT, trace medium sand, trace clay,
occasional reed, isolated wood fibers

-GLACIAL TILL-

Medium dense, grey-dark grey, fine sandy SILT, some gravel, little
coarse-medium sand, trace clay

-APPROXIMATE BEDROCK SURFACE-

Hard, slightly to very slightly weathered, moderately fractured to sound,
dark grey, coarse-grained, DIORITE. Isolated stringers of calcite are
present. Joints/fractures are close to moderately closely spaced,

1.0

3.0

5.0

7.0

9.0

11.0

13.0

15.0

17.0

19.0

22.0

24.5

27.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft
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NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/6/14 / 8/7/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRRTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Doug Rogers

C. Cleveland (NHDOT)

 1192644/231852EAST/NORTH (ft)

1.875

CME 45-C Trlr

140
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Bottom of Exploration @  37.0 ft (El. - 27.0)

32.0

37.0

5.0 [100]

4.4 [88]

C1

C2

near-horizontal to shallow dipping w/ exception of high-angle
(near-vertical) fracture extending from 28.4 to 29.8'. The fracture is
partially infilled w/ epidote from 29.0-29.6'. Small zone of moderately
severe weathering exists from 28.7-28.8'. Few joint surfaces are
discolored/stained.
RQD: 4.1 / 5.0 = 82%

Hard, slightly to very slightly weathered, moderately to slightly fractured,
dark grey, coarse-grained, DIORITE. Stringers of calcite and epidote are
present throughout the run. Joints/fractures are close to very closely
spaced and near-horizontal to shallow dipping with exception of
high-angle fracture extending from 35.3-35.9'. Moderate weathering and
extreme fracturing within this zone. Isolated minor pitting of core surface
exists. Approximately 0.6' of core was left in hole, unable to retrieve.
RQD: 2.7 / 5.0 = 54%

32.0

BLOWS
PER
0.5 ft
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(ft)

DEPTH
RANGE
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2.0

4.0

6.0

8.0

10.0

12.0

17.0

20.0

25.0

27.0

1.4 [70]

1.7 [85]

1.7 [85]

1.8 [90]

1.9 [95]

2.0 [100]

2.0 [100]

2.0 [100]

1.0 [50]

1.2 [60]

1

11

8

6

6

4

1

WOH

4

23

S1

S2

S3

S4

S5

S6

S7

S8

S9

S10

1

5

7

6

4

4

1

WOH

3

15

1

3

3

3

3

3

2

WOH

10

5

0.7

21.8

3

14

10

6

6

5

0

WOH

3

23

19.6

-1.5

Dark brown, sandy LOAM  (TOPSOIL)

Grey and olive grey, SILT to clayey SILT ("blocky" structure from 1.1')

-MARINE DEPOSIT-

Very stiff, olive grey, clayey SILT, few very dark reddish brown mottles

Stiff, olive-olive grey and grey, clayey SILT/silty CLAY, w/ very dark
reddish brown mottles throughout (manganese)

Stiff, olive grey-olive, silty CLAY, w/ isolated very dark reddish brown
mottle

Stiff, olive-olive grey and grey, silty CLAY, isolated very dark reddish
brown mottle

Stiff, olive grey w/ traces of yellowish brown, silty CLAY

Very soft, grey, silty CLAY

Very soft, grey, silty CLAY to clayey SILT

Advanced hole to 23.0'; noted occasional stone from 21.8'

Olive brown, silty MEDIUM-FINE SAND, somee gravel, little coarse
sand over medium stiff, grey, clayey SILT w/ yellowish brown fine sand
layer

Dense, light olive brown-olive brown, silty FINE SAND, little gravel,
some coarse-medium sand, occasional very severely weathered rock
fragment

-GLACIAL TILL-

0.0

2.0

4.0

6.0

8.0

10.0

15.0

18.0

23.0

25.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

24.8

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/8/14 / 8/11/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRR 9.4 DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

23.0

CORE

DEPTH
(ft)

 10.9

Doug Rogers
Cleveland/Woodward

8:05 am

 1192846/231849EAST/NORTH (ft)

8/11/14

1.875

CME 45-C Track rig

140

Automatic
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LT  36MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 120+09

1

B101
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

2

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 Roadway  20.3DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  32.7 ft (El. - 12.4)

32.0

32.7

0.9 [53]

0.6 [86]

C1

S11
25/0.2

28

Advanced hole to 30.3' w/ roller bit; cutting steady (boulder) from 30.0'

-GLACIAL TILL-

Cored through remainder of boulder (30.0-31.2') and into glacial till soil

Light olive brown-olive, silty MEDIUM-FINE SAND, some coarse sand,
little gravel, w/ occasional very severely weathered rock fragment,
split-spoon refusal at 32.7'

30.3

32.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

30

35

40

45

50

55

60

65

LT  36MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 120+09

2

B101
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

2

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 Roadway  20.3DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  14.8 ft (El.  20.0)

3.5

5.7

7.4
7.8

11.8

14.8

1.3 [65]

1.1 [65]

1.6 [94]

0.4 [100]

3.5 [88]

3.0 [100]

31

92

S1

S2

C1

S3

C2

C3

38

25

39

13

56/0.4

1.5

4.0

5.0

24

33.3

30.8

29.8

-ASPHALT PAVEMENT-

Very dense, dark brown to yellow brown, gravelly FINE SAND, little
medium sand, trace coarse sand, trace silt

-FILL-

Light olive brown, FINE SAND, some silt, little gravel, trace coarse -
medium sand, w/ cobbles likely          -GLACIAL TILL-
Pulverized Rock in spoon         -APPROXIMATE BEDROCK SURFACE-

Hard, very slightly weathered, dark gray, coarse grained, DIORITE
RQD = 1.5/1.7 = 88%

Pulverized Bedrock in spoon

Most of run:  Hard, very slightly weathered, slightly fractured, dark gray,
coarse grained, DIORITE
From 9.7-10.2' and from 11.0-11.8':  Moderately hard, severely
weathered, extremely fractured, brownish gray, coarse grained,
DIORITE
RQD = 2.2/4.0 = 55%

Hard, very slightly weathered, slightly fractured to sound, dark gray,
coarse grained, DIORITE
RQD = 2.9/3.0 = 97%

1.5

4.0

5.7

7.4
7.8

11.8

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

14.8

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

8/27/14 / 8/27/14

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

SFM 14.0 DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

4

CORE

DEPTH
(ft)

 20.8

Scott Myers
C. Cleveland (NHDOT)

11:00 am

 1193022/231769EAST/NORTH (ft)

8/27/14

1.875

CME 45-C Trlr

140

Automatic

0

5

10

15

20

25

LT  09MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 122+00

1

B102
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 Roadway  34.8DESCRIPTION

BRIDGE NO.
T
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3.5

6.0

8.0

10.0

12.0

15.0

17.0

22.0

27.0

1.2 [60]

0.5 [25]

0.5 [25]

0.7 [35]

0.8 [40]

1.8 [90]

1.7 [85]

2.0 [100]

2.0 [100]

23

6

3

2

2

4

5

WOH

WOH

S1

S2

S3

S4

S5

S6

S7

S8

S9

17

8

6

2

2

2

3

WOH

WOH

16

8

6

2

1

3

3

WOH

WOH

1.3

11.0

13

6

3

1

3

4

4

1

WOH

7.3

-2.5

-BITUMINOUS PAVEMENT-
Advanced hole utilizing 4" roller bit through asphalt

Medium dense, yellowish brown w/ traces of greyish brown, gravelly
MEDIUM-FINE SAND, little-trace coarse sand, little silt

-FILL-

Medium dense, olive-light olive brown, silty FINE SAND, some gravel to
"gravelly", little coarse-medium sand

Loose, grey, angular gravel-sized rock fragments, trace coarse-medium
sand

Very loose, grey and light grey, clayey SILT, trace fine gravel, isolated
root fiber

Grey and dark grey, SILT and clayey SILT, trace gravel, isolated wood
fragment

Medium stiff, grey-olive grey, clayey SILT, w/ occasional very thin
yellowish brown silt partings

Medium stiff, similar to S6

-MARINE DEPOSIT-

Very soft, olive and olive grey, clayey SILT to silty CLAY

Very soft, grey, clayey SILT/silty CLAY

1.5

4.0

6.0

8.0

10.0

13.0

15.0

20.0

25.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/25/17 / 8/24/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRRTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Doug Rogers

C. Cleveland (NHDOT)

 1192289/231985EAST/NORTH (ft)

4/25/17

1.875

CME 45-C Trlr

140

Automatic
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LT  04MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 114+35
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B201
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

4

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  8.6DESCRIPTION

BRIDGE NO.
T
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32.0

37.0

47.0

52.0

57.0

62.0

2.0 [100]

2.0 [100]

1.3 [65]

0.0 [0]

2.0 [100]

2.0 [100]

WOH

WOH

0

2

2

WOH

S10

S11

S12

S13

S14

S15

WOH

WOR

0

2

1

WOH

WOR

WOR

1

WOH

1

WOH

WOR

1

WOH

1

2

0

1

Very soft, grey, clayey SILT

Very soft, grey, clayey SILT

Advanced hole to 45.0' utilizing 3" roller bit; no obstruction was observed
during the advancement; return washwater remained grey in color and
the end of the roller bit was covered with silt at 45.0'

-MARINE DEPOSIT-

Very soft, grey, clayey SILT, isolated 1/2" stone

Soft, no recovery-2 attempts

Very soft, grey-dark grey, clayey SILT/silty CLAY

Very soft, similar to S14

30.0

35.0

45.0

50.0

55.0

60.0

65.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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60
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LT  04MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 114+35
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B201
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

4

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  8.6DESCRIPTION

BRIDGE NO.
T
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67.0

72.0

77.0

82.0

87.0

92.0

97.0

0.4 [20]

1.4 [70]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

0.5 [25]

WOR

WOR

WOR

WOR

WOR

1

19

S16

S17

S18

S19

S20

S21

S22

WOR

WOR

WOR

WOR

WOR

WOR

14

WOR

WOR

WOR

WOR

WOR

WOR

60/0.1

95.5

WOR

WOR

WOR

WOR

WOR

0

13

-87.0

Very soft, grey-dark grey, clayey SILT/silty CLAY

Very soft, similar to S16, w/ isolated 3/8" stone

Very soft, grey-dark grey, clayey SILT/silty CLAY

-MARINE DEPOSIT-

Very soft, similar to S18

Very soft, similar to S18

Very soft, grey, SILT, little clay

Olive grey, clayey SILT, isolated 3/4" stone

Advanced hole to 101.1' w/ 3" roller bit; cutting boulder from 99.0' to
101.0'

-GLACIAL TILL-

S23, 101.1' - 101.2', no recovery.  Split spoon refused on cobble at
101.2'; further advanced to 101.8 w/ 3" roller bit

70.0

75.0

80.0

85.0

90.0

95.0

101.8

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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LT  04MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 114+35
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B201
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

4

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  8.6DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  106.8 ft (El. - 98.2)

106.8

1.7 [34]C1
Cored through boulder (101.8-103.1') with Nx core barrel; unable to
further advance 3" drill casing: borehole unable to stay open; hole
terminated

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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110

115

120

125

130

135

LT  04MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 114+35

4

B201
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

4

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  8.6DESCRIPTION

BRIDGE NO.
T
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3.5

6.0

8.0

10.0

12.0

17.0

22.0

27.0

1.4 [70]

0.7 [35]

0.4 [20]

0.5 [25]

0.8 [40]

1.8 [90]

1.0 [50]

1.4 [70]

29

5

2

4

3

WOH

5

2

S1

S2

S3

S4

S5

S6

S7

S8

23

8

3

1

3

WOH

4

2

15

10

5

2

7

WOH

2

4

1.3

9.5

17.5

13

5

1

6

3

WOH

5

1

6.0

-2.2

-10.2

-BITUMINOUS PAVEMENT-
Advanced hole utilizing 4" roller bit through asphalt

Very dense, yellowish brown and dark yellowish brown, gravelly
COARSE-FINE SAND, little silt

-FILL-

Medium dense, olive grey and light olive brown, SILT, little gravel,
little-trace coarse-medium sand, over dark yellowish brown,
COARSE-FINE SAND, some gravel, trace silt

Loose, yellowish brown, MEDIUM-FINE SAND, little fine gravel, little
coarse sand, little-trace silt

Loose, grey and greenish grey, SILT, trace clay, mixed w/ yellowish
brown, MEDIUM-FINE SAND, trace gravel, trace coarse sand

Grey-greenish grey, silty COARSE-FINE SAND, over medium stiff, dark
greenish grey, silty MUCK, occasional sea shell fragment

-MARINE DEPOSIT-   (Tidal)

Very soft, greenish grey-dark grey, silty MUCK, occasional sea shell
fragment

Noted washwater change to grey-light grey at approximately 17.5'

Stiff, grey, silty CLAY/clayey SILT

-MARINE DEPOSIT-

Soft, olive grey and grey, SILT, little clay, w/ very thin seams of dark
yellowish brown fine sandy silt, over olive grey w/ traces of dark
yellowish brown, silty CLAY

1.5

4.0

6.0

8.0

10.0

15.0

20.0

25.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/24/17 / 9/7/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRR/SFMTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Rogers/Myers

Cleveland/Woodward

 1192384/231954EAST/NORTH (ft)

4/24/17

1.875

CME 45-C Trlr

140

Automatic
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LT  03MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 115+35

1

B202
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)
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SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.3DESCRIPTION
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32.0

37.0

42.0

47.0

52.0

57.0

62.0

2.0 [100]

2.0 [100]

1.9 [95]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

1

1

WOR

WOR

WOH

0

WOR

S9

S10

S11

S12

S13

S14

S15

0

0

WOR

WOR

WOR

0

WOR

1

1

WOR

WOR

WOR

1

WOR

WOR

0

0

WOH

WOR

1

1

WOR

Very soft, grey, clayey SILT, w/ few black streaks

Very soft, grey, silty CLAY w/ occasional silt, little clay layer

Very soft, grey, silty CLAY to clayey SILT

-MARINE DEPOSIT-

Very soft, grey, SILT, little clay to "clayey"

Very soft, grey, SILT, little clay

Very soft, grey w/ frequent black streaks, silty CLAY

Very soft, greenish grey w/ black streaks, silty CLAY

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)
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SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.3DESCRIPTION
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67.0

72.0

77.0

82.0

87.0

92.0

97.0

2.0 [100]

2.0 [100]

2.0 [100]

1.9 [95]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

WOR

WOR

WOR

WOR

WOR

WOR

2

WOR

S16

S17

S18

S19

S20

S21

S22

S23

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

WOR

4

WOR

Very soft, grey w/ occasional black streak, silty CLAY

Very soft, similar to S16

Very soft, grey w/ black staining throughout, silty CLAY

Very soft, greenish grey w/ black staining throughout, silty CLAY

-MARINE DEPOSIT-

Very soft, olive grey and grey w/ occasional black streak, silty CLAY,
occasional silt, little clay layer

Very soft, grey and olive grey w/ isolated streaks of black, silty CLAY,
occasional silt, little clay layer

Very soft, grey and olive grey, silty CLAY, w/ zone of olive grey, FINE
SAND, little silt

Very soft, greenish grey, silty CLAY, w/ silt, little clay layers and
occasional silty fine sand parting

70.0

75.0

80.0

85.0

90.0

95.0

100.5

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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BORING NO.

OFF.

TEST BORING REPORT
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4

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.3DESCRIPTION
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Bottom of Exploration @  116.0 ft (El. - 108.7)

102.5

107.0

112.0

2.0 [100]

2.0 [100]

1

1

S24

S25

WOR

WOR

WOR

WOR

113.5

1

10

-106.2

Very soft, greenish grey w/ isolated black staining, silty CLAY, w/ silt,
little clay layers

-MARINE DEPOSIT-

Very soft, greenish grey, SILT, little clay, w/ silty clay layers, occasional
fine sand layer

-GLACIAL TILL-

Advanced hole w/ 3" roller bit; noted material change at approximately
113.5'; boulder encountered from 114.0-115.7'

105.0

110.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)
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SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  7.3DESCRIPTION
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3.0

5.0

7.0

8.3

10.2

12.2

17.0

22.0

27.0

0.9 [45]

0.6 [30]

0.4 [20]

0.5 [38]

1.3 [76]

1.3 [65]

0.9 [45]

2.0 [100]

1.8 [90]

26

16

3

16/0.3

3

WOH

1

7

S1

S2

S3

S4

C1

S5

S6

S7

S8

27

23

6

6

2

WOH

WOH

3

15

11

7

21

1

WOH

WOR

WOH

1.0

10.0

25.7

17

9

4

11

WOH

1

7

5.4

-3.6

-19.3

-BITUMINOUS PAVEMENT-
Advanced to 1.0' w/ 4" roller bit through asphalt

Very dense, dark greyish brown to dark yellowish brown, gravelly
COARSE-FINE SAND, little-trace silt

Dense, dark yellowish brown, MEDIUM-FINE SAND, some gravel, little
coarse sand, little silt

-FILL-

Loose, yellowish brown, medium-fine sandy GRAVEL, little-trace silt

Dark greyish brown and dark yellowish brown, medium-fine sandy
GRAVEL, mixed w/ dark greenish grey, silty MUCK (tidal), refusal at 8.3'
on boulder; advanced to 8.5' w/ 3" roller bit

Advanced w/ Nx core barrel through remainder of boulder (8.3-9.7')

Loose, greyish brown, MEDIUM-FINE SAND, slight trace of silt

-MARINE (Tidal)-

Very soft, dark greenish grey, MUCK, w/ traces of sea shells

Very soft, greenish grey and brownish grey, MUCK, isolated 2" piece of
decayed wood, over dark greyish brown, SILT, little clay, trace organic

Dark brown and dark greyish brown, SILT, little-trace organic

Grey, silty CLAY

-MARINE DEPOSIT-

1.0

3.0

5.0

7.0

8.5

10.2

15.0

20.0

25.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/24/17 / 8/29/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRRTidal DRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) Doug Rogers

Cleveland/Woodward

 1192478/231925EAST/NORTH (ft)

4/24/17

1.875

CME 45-C Trlr

140

Automatic
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TEST BORING REPORT
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BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  6.4DESCRIPTION
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32.0

37.0

42.0

47.0

52.0

57.0

62.0

1.7 [85]

1.6 [80]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

4

WOH

WOR

WOR

WOR

WOR

WOR

S9

S10

S11

S12

S13

S14

S15

3

WOH

WOR

WOR

WOR

WOR

WOR

2

WOH

WOR

WOR

WOR

WOR

WOR

WOR

4

WOH

WOH

WOH

WOR

WOR

WOH

Medium stiff, grey-olive grey, silty CLAY

Very soft, grey, silty CLAY

Very soft, similar to S11

Very soft, similar to S11

-MARINE DEPOSIT-

Very soft, grey w/ occasional black streak, silty CLAY

Very soft, grey, silty CLAY

Very soft, grey, silty CLAY

30.0

35.0

40.0

45.0

50.0

55.0

60.0

65.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

30

35

40

45

50

55

60

65
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 116+34
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B203
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

3

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  6.4DESCRIPTION

BRIDGE NO.
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Bottom of Exploration @  100.0 ft (El. - 93.6)

67.0

72.0

77.0

82.0

87.0

92.0

97.0

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

2.0 [100]

0.3 [15]

0.4 [20]

WOR

WOR

WOR

WOR

WOR

12

16

S16

S17

S18

S19

S20

S21

S22

WOR

WOR

WOR

WOR

WOR

16

26

WOR

WOR

WOR

WOR

31

38

89.3

WOR

WOR

WOR

WOR

WOH

15

10

-82.9

Very soft, grey-dark grey w/ occasional black streak, silty CLAY

Very soft, grey and dark grey w/ black streaks throughout, silty CLAY

-MARINE DEPOSIT-

Very soft, grey w/ occasional black streak, silty CLAY

Very soft, grey, silty CLAY/clayey SILT

Very soft, similar to S19

Advanced hole to 90.0' w/ 3" roller bit; noted abrupt material change at
89.3'

Medium dense, grey-olive grey, silty FINE SAND, little gravel, little-trace
coarse-medium sand, 3/4" stone wedged in end of spoon tip

-GLACIAL TILL-

Dense, grey, MEDIUM-FINE SAND, some gravel, some silt, little coarse
sand, small stone wedged in end of spoon tip

Advanced hole to 100.0' w/ 3" roller bit; unable to advance 3" drill casing
beyond 97.5', therefore unable to keep borehole open for additional
sampling; hole terminated at 100.0'

70.0

75.0

80.0

85.0

90.0

95.0

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

3
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SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  6.4DESCRIPTION
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Bottom of Exploration @  9.0 ft (El.  6.6)

0.6

9.0

0.4 [67]

4.9 [98]

S1

C1

3/0.1
WOH

2.9 12.7

Dark brown, loamy TOPSOIL, refusal on boulder at 0.6'
-FILL-

Advanced hole by spinning 3" drill casing to 4.0'; encountered small
boulder and small cobbles to 2.9', then cutting steady from
approximately 2.9' to 4.0' utilizing 3" roller bit

-APPROXIMATE BEDROCK SURFACE-

Hard, very slightly weathered to fresh, sound to moderately fractured,
grey and black, coarse-medium grained, DIORITE. Joints are shallow
dipping w/ exception of moderately dipping silt-coated joint surface at
6.1'.
RQD: 4.0 / 5.0 = 80%

0.0

4.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

9.0

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/27/17 / 4/27/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):11:15 am

3.6

ELEV.
(ft)

 11.9

NX

CASING
S

DRR 4.0 DRILL RIG

EQUIPMENT SAMPLER

3.74/27/17 4

9

NW
DATE

4.0

CORE

DEPTH
(ft)

11:20 am4/27/17

 11.6

4 12.0

Doug Rogers

9

J. Kibbee (NHDOT)

11:00 am

 1192737/231891EAST/NORTH (ft)

4/27/17

1.875

CME 45-C Track rig

140

Automatic
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STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1
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SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  15.6DESCRIPTION
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Bottom of Exploration @  9.0 ft (El.  19.3)

2.0

4.0

7.0

9.0

0.8 [40]

1.4 [70]

1.9 [95]

1.7 [85]

5

6

8

7

S1

S2

S3

S4

1

4

6

6

WOH

3

5

4

0.6

2.0
5

9

9

9

27.7

26.3

Dark brown, loamy TOPSOIL
Loose, dark greyish brown, SILT, little gravel, little-trace coarse-medium
sand, trace clay

-FILL-

Stiff, olive-olive grey, SILT, little clay to "clayey", w/ frequent very dark
reddish brown mottles (manganese precipitate)

-MARINE DEPOSIT-

Stiff, olive-olive grey, clayey SILT

Stiff, similar to S3, yellowish brown silty fine sand in end of spoon tip

0.0

2.0

5.0

7.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

9.0

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/27/17 / 4/27/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):1:30 pm

ELEV.
(ft)

 27.4

CASING
S

DRR 0.9 DRILL RIG

EQUIPMENT SAMPLER

0.94/27/17 N/A

NW
DATE

N/A

CORE

DEPTH
(ft)

 27.4

Doug Rogers

9

J. Kibbee (NHDOT)

12:50 pm

 1192942/231816EAST/NORTH (ft)

4/27/17

CME 45-C Track rig

140

Automatic
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LT  31MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 121+10

1

B205
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  28.3DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  10.0 ft (El.  28.1)

2.0

4.0

6.0

8.0

10.0

0.7 [35]

0.9 [45]

0.3 [15]

0.6 [30]

2.0 [100]

7

3

2

12

11

S1

S2

S3

S4

S5

6

8

2

12

8

2

8

3

5

5

6.0

10

3

2

13

12

32.1

Medium dense, some-little gravel, some-little medium sand, little-trace
silt, trace coarse sand

Medium dense, yellowish brown-dark yellowish brown, MEDIUM-FINE
SAND, some-little gravel, little coarse sand, little silt, over olive grey,
clayey SILT w/ piece of 3/4" bituminous pavement wedged in end of
spoon tip

Very loose, olive, SILT, some coarse-medium sand, little-trace clay,
isolated twig

-FILL-

Very stiff, olive and olive grey, SILT, little clay to "clayey", slight trace
coarse-medium sand

-MARINE DEPOSIT-

Very stiff, olive and olive grey, clayey SILT, w/ occasional very dark
reddish brown mottle (manganese precipitate)

0.0

2.0

4.0

6.0

8.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

10.0

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/12/17 / 4/12/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):1:15 pm

3.6

ELEV.
(ft)

 34.4

CASING
S

DRR 3.7 DRILL RIG

EQUIPMENT SAMPLER

3.74/12/17 8.0

3.9

NW
DATE

8.0

CORE

DEPTH
(ft)

9:00 am4/13/17

 34.4

N/A 34.5

Doug Rogers

10.0

C. Cleveland (NHDOT)

12:55 pm

 1193132/231753EAST/NORTH (ft)

4/12/17

CME 45-C Trlr

140

Automatic
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LT  25MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 123+10

1

B206
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  38.1DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  10.0 ft (El.  29.9)

2.0

4.0

6.0

8.0

10.0

0.6 [30]

0.7 [35]

0.6 [30]

0.7 [35]

0.5 [25]

11

10

2

2

13

S1

S2

S3

S4

S5

9

12

3

1

9

2

11

5

4

6

0.3

6.3

11

7

8

2

11

39.6

33.6

Dark greyish brown, medium-fine sandy TOPSOIL
Medium dense, dark yellowish brown, MEDIUM-FINE SAND, some-little
gravel, little coarse sand, little silt, w/ isolated small pocket of dark
brown silty fine sand

Medium dense, yellowish brown-dark yellowish brown, MEDIUM-FINE
SAND, some-little silt, little gravel, little coarse sand

-FILL-

Loose, dark yellowish brown and dark greyish brown w/ traces of dark
brown, silty MEDIUM-FINE SAND, little gravel, little coarse sand

Dark greyish brown, silty COARSE-FINE SAND, little fine gravel
Soft, olive grey, SILT, isolated coarse-medium sand grain, isolated fiber,
slight trace of clay

-MARINE DEPOSIT-

Medium dense, olive-olive grey, SILT, some-little coarse-medium sand,
little-trace clay, trace gravel, w/ 2" layer of greyish brown
coarse-medium sand

0.0

2.0

4.0

6.0

8.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

10.0

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/12/17 / 4/12/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):11:40 am

ELEV.
(ft)

 35.7

CASING
S

DRR 4.6 DRILL RIG

EQUIPMENT SAMPLER

4.24/12/17 8

NW
DATE

8.0

CORE

DEPTH
(ft)

 35.3

Doug Rogers

10

C. Cleveland (NHDOT)

11:20 am

 1193233/231726EAST/NORTH (ft)

4/12/17

CME 45-C Trlr

140

Automatic
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LT  28MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 124+14

1

B207
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  39.9DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  12.0 ft (El.  28.5)

2.0

4.0

6.0

7.1

12.0

1.1 [55]

1.2 [60]

0.8 [40]

0.3 [50]

4.8 [98]

9

10

7

S1

S2

S3

S4

C1

6

9

15

25/0.1

2

9

17

10

0.2

4.5

7.1

15

11

7

40.3

36.0

33.4

Dark greyish brown, medium-fine sandy TOPSOIL

Medium dense, dark yellowish brown, MEDIUM-FINE SAND, some
gravel, some-little silt, little-trace coarse sand

Medium dense, yellowish brown, FINE SAND, some silt, trace coarse
sand

-FILL-

Yellowish brown, FINE SAND, some silt
Medium dense, olive grey, SILT, little medium sand, little-trace coarse
sand, trace gravel, w/ weathered rock fragments throughout

-GLACIAL TILL-

Olive-light olive brown, fine sandy SILT, some-little fine gravel, little
coarse sand, trace medium sand, w/ weathered rock fragments

-APPROXIMATE BEDROCK SURFACE-

Hard, moderately to slightly weathered, extremely fractured to sound,
off-white and black, coarse-medium grained, DIORITE. Most all joint
surfaces are stained. From approximately 9.9', core is misshaped due to
re-entering hole in attempt to retrieve core that was lost during initial
entry.
RQD: 1.6 / 4.9 = 33%

0.0

2.0

4.0

6.5

7.1

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

9.8

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/11/17 / 4/11/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):12:30 pm

4.5

ELEV.
(ft)

 36.1

NX

CASING
S

DRR 4.4 DRILL RIG

EQUIPMENT SAMPLER

4.44/11/17 6.5

9.8

NW
DATE

6.5

CORE

DEPTH
(ft)

9:00 am4/12/17

 36.1

6.5 36.0

Doug Rogers

9.8

C. Cleveland (NHDOT)

11:50 am

 1193324/231700EAST/NORTH (ft)

4/11/17

1.875

CME 45-C Trlr

140

Automatic
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LT  30MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 125+09

1

B208
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  40.5DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  8.0 ft (El.  18.0)

2.0

4.0

6.0

8.0

1.1 [55]

0.9 [45]

1.2 [60]

1.6 [80]

4

5

10

16

S1

S2

S3

S4

6

7

13

10

2

8

13

8

4.0

6.8

4

5

14

31

22.0

19.2

Loose, yellowish brown and greyish brown, gravelly MEDIUM-FINE
SAND, some-little silt, little coarse sand, over dark brown and very dark
greyish brown, MEDIUM-FINE SAND, some silt, little fine gravel, little
coarse sand

-FILL-
Medium dense, olive-olive grey, SILT, little-trace gravel, trace
coarse-medium sand, trace clay, over olive and olive grey, SILT,
little-trace clay

Very stiff, olive-light olive brown, SILT, little clay to "clayey", w/ very dark
reddish brown mottles

-MARINE DEPOSIT-

Olive-olive grey, clayey SILT, w/ occasional very dark reddish brown
mottle
Light olive brown, SILT, little-trace clay, trace fine gravel, trace
coarse-medium sand, w/ few very severely weathered rock fragments,
completely weathered stone in end of spoon tip       -GLACIAL TILL-

0.0

2.0

4.0

6.0

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLE

8.0

TIME BOTTOM
OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/13/17 / 4/13/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):11:50 am

ELEV.
(ft)

 22.9

CASING
S

DRR 3.2 DRILL RIG

EQUIPMENT SAMPLER

3.14/13/17 6.0

NW
DATE

6.0

CORE

DEPTH
(ft)

 22.8

Doug Rogers

8.0

C. Cleveland (NHDOT)

11:30 am

 1192882/231782EAST/NORTH (ft)

4/13/17

CME 45-C Trlr

140

Automatic
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RT  19MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 120+62

1

B209
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  26.0DESCRIPTION

BRIDGE NO.
T
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Bottom of Exploration @  14.3 ft (El.  4.3)

2.0

2.7

9.0
9.3

14.3

0.8 [40]

0.5 [71]

2.1 [33]

0.2 [67]

4.7 [94]

1
S1

S2

C1

S3

C2

WOH

50/0.2

WOH

4

50/0.3

8.0

9.3

2

10.6

9.3

Very soft, olive-light olive brown, SILT, occasional fiber

Olive-olive grey, SILT, few fibers, trace clay

-FILL-

Advanced hole w/ Nx wireline through boulder, small cobble, few
gravel-sized rock fragments

-MARINE DEPOSIT-

Greyish brown, MEDIUM-FINE SAND
-APPROXIMATE BEDROCK SURFACE-

Hard, very slightly to moderately weathered, moderately fractured to
sound, grey and black, coarse-medium grained, DIORITE. Most joint
surfaces are discolored, few are silt-coated.
RQD: 2.0 / 5.0 = 40%

0.0

2.0

2.7

9.0
9.3

Capitalized Soil Name
Lower Case Adjective
Some
Little
Trace

WOR - Weight of Rod
WOH - Weight of Hammer

Apparent Density

> 30

4
10
30
50

NON-COHESIVE SOILS

-
-
-
-
-

NR

Soil Descriptions

1
4
8

15
30

-
-
-
-

Proportion

Very Loose
Loose
Medium Dense
Dense
Very Dense

0
5

11
31

0
2
5
9

16 > 50

Blows/foot (N) Blows/foot (N)
Very Soft
Soft
Medium Stiff
Stiff
Very Stiff
Hard

Not Recorded

ConsistencyStandard Split Spoon
Large Spoon (O.D.=  3 in)
Thin Wall Tube
Undisturbed Piston
Open End Rod
Auger Flight
Core Barrel ENGLISH

Sampler Identification
S
SL
T
U
O
A
C

COHESIVE SOILS
Major Component
35%  -  50%
20%  -  35%
10%  -  20%
  1%  -  10%

BLOWS
PER
0.5 ft

SAMPLE
NUMBER

DEPTH
(ft)

DEPTH
RANGE

(ft)
FIELD CLASSIFICATION AND REMARKS

STRATUM CHANGE (ft)
STRATUM
SYMBOLDEPTH ELEVATION

SAMPLER
RECOVERY

(ft) [%]

GROUNDWATER

BOTTOM
OF HOLETIME BOTTOM

OF CASING

30

TYPE:

1.375

HAMMER TYPE:

SIZE I.D. (in):

START/END

HAMMER WT. (lb):

3

4/25/17 / 4/25/17

DRILLER
INSPECTOR
CLASSIFIER

HAMMER FALL (in):

ELEV.
(ft)

NX

CASING
S

DRRDRILL RIG

EQUIPMENT SAMPLER
NW

DATE

CORE

DEPTH
(ft) John Woodward

J. Kibbee (NHDOT)

NR

 1192745/231963EAST/NORTH (ft)

4/27/17

1.875

CME 45-C Track rig

140

Automatic
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LT  115MATERIALS & RESEARCH BUREAU - GEOTECHNICAL SECTION

US Route 4
 118+79

1

B210
STATE OF NEW HAMPSHIRE DEPARTMENT OF TRANSPORTATION

BORING NO.

OFF.

TEST BORING REPORT

ELEVATION (ft)

1

STA.
SHEET NO. OF

BASELINEN/APROJECT NAME DURHAM  16236
US Route 4 over Bunker Creek  18.6DESCRIPTION

BRIDGE NO.
T
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