
 

 

GEOTECHNICAL DESIGN REPORT 
 
 
 
FIELDS BRIDGE NO. 0690 
Gammon Road over E. Branch of the Nezinscot River 
Sumner-Hartford, Maine 
MaineDOT WIN 21705.00 
 
 
 
 
 
 
 

FOR 
 
Maine Department of Transportation 
Augusta, ME 
 
 
 
 
 
 
 
 
 
 
 

 
BY 
 

NOBIS ENGINEERING, INC. 
 
(800)  394-4182 
www.nobiseng.com 
 
 
 
 
Nobis Project No. 92270.04 
August 3, 2018 





 

 
i 

Table of Contents 

1.0 INTRODUCTION .................................................................................................... 1 

2.0 PROJECT AND SITE DESCRIPTION .................................................................... 1 

3.0 SUBSURFACE EXPLORATIONS .......................................................................... 1 

4.0 LABORATORY TESTING ...................................................................................... 2 

5.0 SUBSURFACE CONDITIONS ................................................................................ 2 
Pavement ............................................................................................................... 2 
Fill  ................................................................................................................... 3 
Outwash Deposits ................................................................................................... 3 
Weathered Bedrock ................................................................................................ 3 
Bedrock .................................................................................................................. 3 
Groundwater ........................................................................................................... 3 

6.0 GEOTECHNICAL DESIGN RECOMMENDATIONS ............................................... 4 
6.1 Spread Footings Supported by Bedrock ..................................................... 4 
6.2 Bearing Resistance .................................................................................... 4 
6.3 Lateral Earth Pressures .............................................................................. 4 
6.4 Seismic Design Considerations .................................................................. 5 
6.5 Construction Considerations ...................................................................... 5 

 
 
Figures 

 
Figure 1  Site Locus Plan 
Figure 2  Boring Location Plan 
Figure 3  Surficial Geologic Map 
Figure 4  Bedrock Geologic Map 
Figure 5  Interpretive Subsurface Profile 
 
Appendices 

 
Appendix A  Limitations 
Appendix B  Boring Logs 
Appendix C  Automatic Hammer Calibration Report 
Appendix D  Photo Logs of Rock Cores  
Appendix E  Laboratory Test Results 
Appendix F  Calculations 

E.1 – Bearing Resistance and Settlement Calculation 
E.2 – Active Earth Pressure 
E.3 – Seismic Design Considerations 

  



 
 
 

 

Nobis File 92270.04 
Fields Bridge (#0690), Sumner-Hartford, Maine  Page 1 of 6 

1.0 INTRODUCTION 

This geotechnical design report presents Nobis Engineering Inc.’s (Nobis) recommendations for 
the MaineDOT Fields Bridge No. 0690 WIN 21705.00 located in Sumner-Hartford, Maine.  This 
report is subject to the limitations contained in Appendix A.  Nobis performed geotechnical 
services in accordance with our original proposal dated February 24, 2017, and its addendum 
dated November 27, 2017. 
 
2.0 PROJECT AND SITE DESCRIPTION 

Nobis understands that MaineDOT intends to 
replace the Fields Bridge in Sumner-Hartford, 
Maine (the Site). A Site Locus Plan is 
included as Figure 1.  
 
The existing two- (2-) span bridge was 
constructed in 1922 and has a total length of 
approximately 46 feet and a curb-to-curb 
roadway width of approximately 16.3 feet with 
no sidewalks. The existing superstructure 
consists of an open-grate steel deck 
supported by steel girders and beams, and a 
combination of concrete and dry-laid stone 
pier and abutments. Generally, southwest-
northeast oriented overhead powerlines 
cross the bridge on both sides. 
 
The top of the roadway at the existing bridge approaches and along the bridge deck is relatively 
level, at approximately elevation (El.) 401, whereas the bed of the river is at approximately El. 
390. Elevations referenced in this report are relative to the North American Vertical Datum of 1988 
(NAVD 88). Refer to Figure 2 for the approximate location of existing and proposed site features. 
 
It is our understanding that MaineDOT intends to replace the existing structure on the same 
alignment on new abutments.  The proposed bridge will have a span of 68 feet and will be 
supported by spread footings/concrete seals bearing on bedrock.  
 
3.0 SUBSURFACE EXPLORATIONS 

New England Boring Contractors (NEBC) of Hermon, Maine drilled four (4) test borings, of which 
BB-SHEBNR-101 and BB- SHEBNR-102 were performed in June 2017, and BB-SHEBNR-103 
and BB- SHEBNR-104 in December 2017.  Test boring BB-SHEBNR-101 was performed in the 
vicinity of the South Abutment and test borings BB-SHEBNR-102, BB-SHEBNR-103, and BB-
SHEBNR-104 were performed in the vicinity of the North Abutment.   
 
The test borings were advanced using drive and wash methods and auger methods.  Auger 
methods were used to advance boring BB-SHEBNR-103, which encountered refusal at 
approximately 3.75 feet below grades on concrete which was presumed to be the existing 
abutment.  The test borings were observed and logged by Nobis personnel.  The borings were 
drilled to depths ranging from approximately 4 to 31 feet below existing grades.  NX-size bedrock 
cores were collected from three of the four test borings. 
 

Fields Bridge – Sumner-Hartford, Maine 
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Boring logs are included in Appendix B. The approximate test boring locations are shown on 
Figure 2, Boring Location Plan.  For the NEBC automatic hammer energy transfer ratio (ETR) 
calibration report, refer to Appendix C. Photo logs of the bedrock cores are provided in Appendix 
D. 
 
4.0 LABORATORY TESTING 

Samples of rock/soil were selected by Nobis and submitted to GeoTesting Express of Acton, 
Massachusetts for laboratory testing.  Laboratory testing included:  
 

• Four (4) grain size analyses – sieve only (in accordance with ASTM D422); and 

• Three (3) compressive strength and elastic moduli of rock test (in accordance with ASTM 
D7012). 
 

The laboratory test results are included in Appendix E. 
 
Streambed Soil Sample 
 
Based on the particle size analysis performed on a soil sample obtained by Nobis, streambed 
soils consist of brown, fine to medium sand with trace silt and trace fine gravel. Based on 
laboratory testing, the D50 of the streambed sample was 0.44 millimeters.   
 
5.0 SUBSURFACE CONDITIONS  

Existing Information 
 
Based on a review of surficial geologic maps, the surficial geologic conditions at the site most 
likely consist of stream alluvium and/or outwash deposits. A site-focused 2008 USGS surficial 
geologic map entitled “Surficial Geology of the Worthley Pond Quadrangle, Maine” (Thompson, 
Eusden Jr., Tolman, Tucker, Marvinney) along with the corresponding description of geologic 
units are provided on Figure 3.  
 
Per a 1978 USGS bedrock geologic map entitled “Reconnaissance Bedrock Geology of the 
Buckfield Quadrangle, Maine” (Pankiwiskyj), bedrock at the site is that of the Sangerville 
Formation (Anasagunticook Member), which consists of “…gray metasiltstone and dark gray 
metapelite, subordinate, light gray, calcareous graywacke metasandstone…” For a site-focused 
plan view of the bedrock geologic map, including a more detailed description of the bedrock at 
the site, refer to Figure 4. 
 
Subsurface Conditions Encountered 
 
The generalized stratigraphy encountered in the test borings consisted of asphalt overlying 
granular fill, outwash deposits, and bedrock to the termination depth. An interpretive subsurface 
profile is included as Figure 5.  Generalized descriptions of the subsurface conditions 
encountered in the test borings are discussed below, in order of increasing depth: 
 
Pavement: Approximately three (3) inches of roadway Hot Mix Asphalt (HMA) pavement was 
encountered in the borings.  
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Fill: The fill encountered in the test borings generally 
consisted of dry to moist, brown, medium dense to very 
dense, fine to coarse sand with varying amounts of silt and 
gravel, occasionally including root fibers and asphalt 
particles and fragments. An inferred strata transition 
based on a change in drilling behavior and wash color 
indicated that there may be fill up to approximately nine 
(9) feet deep in the bridge approach embankments.   
 

Outwash Deposits: Based on the samples obtained in the 
test borings, the outwash deposits generally consisted of 
tan or light brown, wet, medium dense to dense, fine to 
coarse sand with varying amounts of gravel and silt. A 
split-spoon sample of the outwash deposits is pictured 
right. 
 

Weathered Bedrock: BB-SHEBNR-101 drive Sample 4D 
contained approximately two (2) inches of weathered 
bedrock particles and fragments at a depth of 
approximately 10.3 feet bgs, or El. 390.7. 
 
Bedrock: Bedrock was encountered at approximately 11 feet (corresponding to El. 390) and 18.6 
feet (El. 382.4) bgs in BB-SHEBNR-101 and BB-SHEBNR-102, respectively. Bedrock was 
encountered at approximately 15 feet (El. 385.8) bgs in boring BB-SHEBNR-104. 
 
Core samples from borings BB-SHEBNR-101, -102, and -104 generally consisted of grey, fresh, 
hard to very hard, fine- to medium-grained metasandstone and metasiltstone with quartzite 
intrusions, with very close to moderately close low-angle to moderately-dipping joints. Core 
samples R2 and, R3, and R4 from BB-SHEBNR-104 consisted of grey, fresh to slightly 
weathered, hard, medium to coarse-grained, quartzite/granite/mica, with horizontal to low-angle 
joints.  Rock quality designations (RQDs) varied between 37% (poor quality) and 86% (good).  
 

Groundwater: The elevation of the water in the East Branch Nezinscot River was measured at 
approximately 6.1 feet below the existing bridge deck, or El. 394.9, on April 5, 2017. Prior to 
drilling on June 26, 2017, the depth of the East Branch Nezinscot River was approximately 6.5 
feet below the existing bridge deck, or El. 394.5.   
 
Groundwater measurements were obtained under both cased and uncased borehole conditions 
after 5 to 20 minutes of stabilization. Groundwater measurements for borings BB-SHEBNR-101 
and BB-SHEBNR-102 were recorded on June 29, 2017.  The measurements varied between 
approximately 6.7 and 7.6 feet bgs, or El. 394.3 and El. 393.4, in BB-SHEBNR-101 and BB-
SHEBNR-102, respectively. The groundwater measurement for BB-SHEBNR-104 was recorded 
on December 29, 2017 and was 4 feet bgs, or El. 397. 
 
Note that water was introduced to boreholes during the test boring rotary wash process, and that 
fluctuations in the observed groundwater levels will occur due to variations in precipitation, river 
water level, temperature, and other factors different from those existing at the time the 
measurements were made. 
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6.0 GEOTECHNICAL DESIGN RECOMMENDATIONS 

The following sections present our geotechnical engineering evaluations of the subsurface 
conditions relative to replacement of the North and South Abutments.   
 

6.1 Spread Footings Supported by Bedrock 
 
The test borings encountered bedrock approximately 11 to 18.5 feet below existing ground 
surface.  It is considered feasible that concrete seals and shallow spread footings can be 
constructed on bedrock.  The subgrades should be prepared as discussed in the Construction 
Considerations section below.  
 

6.2 Bearing Resistance 
 

We evaluated the bearing resistance of the proposed North and South Abutments assuming 
shallow spread footings/concrete seals are constructed directly on bedrock.  The bedrock is 
considered non-frost susceptible.     
 
Nobis evaluated the bearing resistance of the bedrock using the semi-empirical method by Carter 
and Kulhawy (1989).  In accordance with AASHTO LRFD Bridge Design Specifications: 2014 
Edition, Section C10.4.6.4, the bearing resistance of bedrock should be evaluated based on Rock 
Mass Rating (RMR).  The RMR of the bedrock cores collected in the vicinity of the North and 
South Abutments were evaluated using AASHTO LRFD Bridge Design Specifications: 2012 
Edition.  We estimate the RMR varies between 42 and 51.   
 

The bearing resistance of the bedrock was calculated using a RMR of 42, and a uniaxial 
compressive strength of 12.3 ksi of the intact rock. The uniaxial compressive strength of the 
bedrock is based on laboratory test values.  The bearing resistance calculation indicates a 
factored bearing resistance (qR) of 35.3 ksf for the Strength Case using a resistance factor of 
0.45, and 78.4 ksf for the Extreme Case using a resistance factor of 1.0.   
 

Calculations for bearing resistance and settlements are presented in Appendix F.   
 

6.3 Lateral Earth Pressures 
 
We recommend that the proposed abutments be designed for lateral earth pressures using 
backfill material properties for Soil Type 4 (MaineDOT Bridge Design Guide Section 3.6.1).  We 
recommend that the abutments be designed based on the following soil parameters: 

 

Active earth pressure coefficient = 0.31 (Rankine’s Method) 

Sliding resistance factor for abutments, φ t  = 0.8 (AASHTO Table 10.5.5.2.2-1) 

Friction angle, φ, = 32 deg. for retained soil 

Soil density, γ    = 125 pcf for retained soil 
 

The active earth pressure coefficient is based on a vertical backface for the abutment and level 
backfill behind the abutments.   
 

In addition, a live load surcharge should be applied to account for vehicular traffic (AASHTO 
Article 3.11.6.4). The live load surcharge may be estimated as a uniform horizontal earth pressure 
due to an equivalent height of soil in accordance with MaineDOT Bridge Design Guide Table 3-
4.   
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A sliding coefficient of friction (tan φƒ) of 0.7 and a value of C = 1.0 is recommended for the 
abutments (AASHTO 2016 Interim Revisions 10.6.3.4-2).  These values are based on the 
assumption that the footings/seals are concrete cast against bedrock.  We recommend ignoring 
passive pressure, as the resisting soil could be scoured away. Proposed abutments should be 
designed to drain.  
 
6.4 Seismic Design Considerations  

Based on the SPT-N values, and using Method B (Table C3.10.3.1-1), the average SPT blow 
count is above 50 bpf.  As discussed above, the proposed abutments are to be supported directly 
over bedrock.  We assumed that the bedrock encountered has a shear wave velocity greater than 
2,500 ft/sec, therefore, the bridge is in a Site Class “B”.   
 
The seismic parameters developed for the proposed bridge are provided below per the AASHTO 
7th Edition:  
 
Mapped Ground and Spectral Response Coefficients (USGS Seismic Design Maps):  
 

• Horizontal Peak Ground Acceleration (PGA):    0.089  

• Horizontal Response Spectral Acceleration, 0.2 Sec (SS):   0.180  

• Horizontal Response Spectral Acceleration, 1.0 Sec (S1):   0.048  
 
Site Class:  B (AASHTO Table 3.10.1-1): 

 

• Site Factors for Site Class “B” (AASHTO Tables 3.10.3.2-1, -2, and -3):  
Zero-Period (Fpga) = 1.0, Short-Period, 0.2 Sec (Fa) = 1.0, and Long Period, 1.0 Sec (Fv) = 
1.0. 
 

• Design Spectral Response Parameters for Site Class “B”:   
  AS = 0.089, SDS = 0.180, SD1 = 0.048. 
 
Per AASHTO Article 3.10.6 the site is assigned Seismic Zone 1 based on a calculated SD1 of 
0.048.  
 
6.5 Construction Considerations 
 
Subgrade Preparation Procedures 
 
We recommend the following subgrade preparation procedures for the proposed abutments: 

   

• Loose, fractured, or weathered bedrock should be excavated prior to placement of seal or 
spread footing concrete. 
 

• Granular Borrow for Underwater Backfill should be used as backfill behind the proposed 
abutments, a minimum of 1.5 feet directly behind the heel of the proposed concrete seal 
sloping up at a minimum 1.5 Horizontal to 1 Vertical (1.5H:1V). 
 

• Granular Borrow for Underwater Backfill should be placed in maximum 12 inch thick loose 
lifts, and compacted to at least 95 percent of its maximum dry density as determined by 
ASTM D-1557, Method C (Modified Proctor).  
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Re-Use of On-site Soil 
 
Based on soils encountered in test borings, the existing fill material consisted of sand with 
approximately 10% to more than 20% silt.  Materials with fines up to 20% can be difficult to reuse 
if wet. We recommend those materials be reused in landscape areas or be disposed of offsite.  It 
is possible that existing fill materials with 10% silt or less could be mixed to meet the gradation 
requirements of Granular Borrow for Underwater Backfill.   
 
Excavation and Temporary Lateral Support 
 
We understand that the proposed North and South Abutments will be founded on shallow spread 
footings/concrete seals over bedrock.  Based on the borings, bedrock is shallow within the stream, 
therefore, sandbags, or other means may be needed to demolish the existing abutments and 
construct the new abutments.   
 
Excavation geometry should conform to OSHA excavation regulations contained in 29 CFR Part 
1926, latest edition. In general, temporary soil slopes of 1.5H:1V (Soil Profile Type C), or flatter, 
appear appropriate but should be confirmed during construction based on conditions at the time 
of excavation. 
 

Temporary earth support may be needed for construction of the bridge.  If needed, temporary 
earth support systems must be designed by a professional engineer registered in the State of 
Maine. 
  
Temporary Dewatering 
 
In general, groundwater was encountered above the bottom of the proposed abutments.  
Temporary excavation dewatering should be performed so that the work conducted is completed 
in the dry. It is likely that dewatering may be accomplished by filtered sumps installed in low points 
of the excavation. Discharge water should be managed in accordance with local, state and federal 
government requirements. 
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APPENDIX A – Limitations  

 
 

 



 
                                    GEOTECHNICAL LIMITATIONS 
 

Explorations and Subsurface Conditions 
 
1. The analyses and design recommendations submitted in 

this report are based in part upon the data obtained from 
subsurface explorations.  The nature and extent of vari-
ations between these explorations may not become evident 
until construction. If variations then appear evident, it will be 
necessary to reevaluate the recommendations of this 
report. 

 
In preparing this report, Nobis relied on certain information 
provided by the Client and other parties referenced therein 
which were made available to Nobis at the time of our 
evaluation. Nobis did not attempt to independently verify the 
accuracy or completeness of all information reviewed or 
received during the course of this evaluation. 

 
2. The generalized soil profile described in the text is intended 

to convey trends in subsurface conditions. The boundaries 
between strata are approximate and idealized and have 
been developed by interpretations of widely spaced 
explorations and samples; actual soil transitions are 
probably more erratic. For specific information, refer to the 
exploration logs. 

 
3. Water level readings have been made in the explorations 

at times and under conditions stated on the logs. These 
data have been reviewed and interpretations have been 
made in the text of this report. However, it must be noted 
that fluctuations in the level of the groundwater may occur 
due to variations in rainfall, temperature, and other factors 
occurring since the time measurements were made. The 
water table encountered in the course of the work may differ 
from that indicated in the Report. 

 
Recommendations for foundation drainage, waterproofing, 
and moisture control address the conventional geotechnical 
engineering aspects of seepage control. These recom-
mendations may not preclude an environment that allows 
the infestation of mold or other biological pollutants.  

 
4. Nobis’ geotechnical services did not include an assessment 

of the presence of oil or hazardous materials at the 
property. Consequently, we did not consider the potential 
impacts (if any) that contaminants in soil or groundwater 
may have on construction activities, or the use of structures 
on the property. 

 
Additional Services 
 
5. Nobis recommends that we be retained to provide services 

during future site observations, design, implementation 
activities, construction and/or property development/ 
redevelopment.  This will allow us the opportunity to: i) 
observe conditions and compliance with our recom-
mendations, design concepts and/or opinions; ii) allow for 
changes in the event that conditions are other than 
anticipated; iii) provide modifications to our design recom-
mendations; and iv) assess the consequences of changes 
in technologies and/or regulations.  

 

Use of Report 
 
6. Nobis prepared this report on behalf of, and for the 

exclusive use of our Client for the stated purpose(s) and 
location(s) identified in our proposal and/or report. Use of 
this report, in whole or in part, at other locations, or for other 
purposes, may lead to inappropriate conclusions; and we 
do not accept any responsibility for the consequences of 
such use(s). Reliance by any party not expressly identified 
in the agreement, for any use, without our prior written 
permission, shall be at that party’s sole risk, and without any 
liability to Nobis.  

 
This report is for design purposes only and is not sufficient 
to prepare an accurate construction bid. Contractors 
wishing a copy of the report may secure it with the 
understanding that its scope is limited to design 
considerations only. 

 
7. Nobis’ findings and conclusions are based on the work 

conducted as part of the scope of work set forth in our 
proposal and/or report, and reflect our professional 
judgment. These findings and conclusions must be con-
sidered not as scientific or engineering certainties, but 
rather as our professional opinions considering the limited 
data gathered during the course of our work. If conditions 
other than those described in this report are found at the 
subject location(s), or the project design has been altered 
in any way, Nobis shall be so notified and afforded the 
opportunity to revise the report, as appropriate, to reflect the 
unanticipated changed conditions.   

 
8. Nobis’ services were performed using the degree of skill 

and care ordinarily exercised by qualified professionals 
performing the same type of services, at the same time, 
under similar conditions, at the same or a similar property. 
No warranty, expressed or implied, is made.   

 
Compliance with Codes and Regulations 
 
9. Nobis used reasonable care in identifying and interpreting 

applicable codes and regulations. These codes and regu-
lations are subject to various, and possibly contradictory, 
interpretations.  Compliance with codes and regulations by 
other parties is beyond our control.   

 
Opinion of Cost 
 
10.This report may contain or be based on comparative cost 

opinions for the purpose of evaluating alternative 
foundation schemes.  These opinions may also involve 
approximate quantity evaluations.  It should be noted that 
quantity estimates may not be accurate enough for 
construction bids.  In addition, since we are not professional 
estimators of labor and materials cost, the evaluation of 
construction costs should be considered as approximate 
guidelines and could vary significantly from actual costs.  
Nobis does not guarantee the accuracy of our cost opinions 
as compared to contractor’s bids for construction costs. 

END OF LIMITATIONS 
 



 
 

 
APPENDIX B – Boring Logs 
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4D

R1

R2

24/12

24/16

24/8

12/6

60/48

60/49

0.50 - 2.50

2.50 - 4.50

4.50 - 6.50

10.00 - 11.00

11.00 - 16.00

16.00 - 21.00

15/25/30/21

12/10/6/10

4/2/2/3

18/43/50/0"

RQD = 40%

RQD = 80%

55

16

4

 69

 20

  5

3

5

6

7

27

29

20

29

34

64

NQ2

400.75

392.00

390.67

390.00

385.00

380.00

Asphalt (3").
0.25

Brown, dry, very dense, sandy fine to coarse GRAVEL, trace silt, few
asphalt particles and fragments. (Fill).

Brown, dry, very dense, fine to medium SAND, some fine to coarse
gravel, little silt, very few asphalt particles. (Fill).

Brown, dry, very loose, fine to coarse SAND, some fine gravel, little
silt, very few roots. (Fill).

9.00

4D-A (4"): Light brown, wet, fine to coarse SAND, little fine gravel,
little silt (Outwash Deposit).

10.33
4D-B (2"): Grey, wet, WEATHERED BEDROCK particles and
fragments. (Weathered Bedrock).

11.00
Top of Bedrock Elevation at El. 390.
R1: Grey, fine to medium-grained METASANDSTONE/
METASILTSTONE, hard to very hard, fresh, low-angle to
moderately-dipping, very close to moderately close joints. Sangerville
Formation (Anasagunticook Member). RQD = 40% (Poor).
R1: Core Times (min:sec)
11'-12' (1:40)
12'-13' (1:20)
13'-14' (1:30)
14'-15' (1:20)
15'-16' (1:00)

16.00
R2: Grey, fine to medium-grained METASANDSTONE/
METASILTSTONE, hard to very hard, fresh, low-angle to
moderately-dipping, close to moderately close joints. Sangerville
Formation (Anasagunticook Member). RQD = 80% (Good).
R2: Core Times (min:sec)
16'-17' (1:10)
17'-18' (1:10)
18'-19' (1:10)
19'-20' (1:10)
20'-21' (1:30)

21.00
Bottom of Exploration at 21.00 feet below ground surface.

A-2-4 (0), SM

UCT qp=
12,268 psi

Maine Department of Transportation Project: Fields Bridge (#0690) Gammon Road over
East Branch Nezinscot River

Boring No.: BB-SHEBNR-101

Soil/Rock Exploration Log
Location: Sumner-Hartford, Maine

US CUSTOMARY UNITS WIN: 21705.00

Driller: New England Boring Contractors Elevation (ft.) 401 Auger ID/OD: N/A

Operator: M. Porter Datum: NAVD-88 Sampler: 1-3/8" Split-Spoon

Logged By: P. Clarke (Nobis) Rig Type: B-53 Mobile ATV Hammer Wt./Fall: 140#/30"

Date Start/Finish: June 29, 2017/June 29, 2017 Drilling Method: Drive and Wash Core Barrel: NQ2

Boring Location: STA 101+68, 1' LT Casing ID/OD: 4"/4.5" Water Level*: 6.7' bgs

Hammer Efficiency Factor: .75 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

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

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

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

-Borehole backfilled with native soils.
-Pavement restored with asphalt cold patch.
-bgs = below ground surface.
-Automatic Hammer ID# NEBC 1.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.: BB-SHEBNR-101
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25

1D

2D

3D

4D

5D

R1

R2

24/12

24/16

24/14

24/5

24/7

60/58

60/56

0.50 - 2.50

2.50 - 4.50

4.50 - 6.50

10.00 - 12.00

15.00 - 17.00

18.60 - 23.60

23.60 - 28.60

15/14/21/33

21/12/11/10

5/6/3/1

18/17/10/11

8/13/19/17

RQD = 86%

RQD = 83%

35

23

9

27

32

 44

 29

 11

 34

 40

3

15

28

27

9

12

15

70

59

45

51

89

66

NQ2

400.75

392.00

382.40

Asphalt (3").
0.25

Brown, dry, dense, fine to coarse SAND, some fine to coarse gravel,
trace silt, few asphalt particles and fragments. (Fill).

Brown, dry, medium dense, fine to coarse SAND, little fine to coarse
gravel, trace silt, very few asphalt particles. (Fill).

3D-A (11"): Orange-brown, dry, loose, fine to coarse SAND, some
fine gravel, trace silt. (Fill).
3D-B (3"): Dark brown with red staining, moist, loose, fine to coarse
SAND, some silt, trace fine gravel, very few roots.  (Fill).

9.00

Tan, wet, medium dense, fine to coarse SAND, some fine gravel, trace
silt. (Outwash Deposit).

Light brown, wet, dense, gravelly fine to coarse SAND, little silt.
(Outwash Deposit).

18.60
Top of Bedrock Elevation at El. 382.4.
R1: Grey, fine to medium-grained METASANDSTONE/
METASILTSTONE, hard to very hard, fresh, low-angle to
moderately-dipping, very close to moderately close joints. Sangerville
Formation (Anasagunticook Member). RQD = 86% (Good).
R1: Core Times (min:sec)
18.6'-19.6' (1:20)
19.6'-20.6' (1:30)
20.6'-21.6' (1:40)
21.6'-22.6' (1:30)
22.6'-23.6' (2:00)
R2: Grey, fine to medium-grained METASANDSTONE/
METASILTSTONE with Quartzite intrusions, hard to very hard,

A-1-b (0), SP-
SM

UCT qp=
25,755 psi

Maine Department of Transportation Project: Fields Bridge (#0690) Gammon Road over
East Branch Nezinscot River

Boring No.: BB-SHEBNR-102

Soil/Rock Exploration Log
Location: Sumner-Hartford, Maine

US CUSTOMARY UNITS WIN: 21705.00

Driller: New England Boring Contractors Elevation (ft.) 401 Auger ID/OD: N/A

Operator: M. Porter Datum: NAVD-88 Sampler: 1-3/8" Split-Spoon

Logged By: P. Clarke (Nobis) Rig Type: B-53 Mobile ATV Hammer Wt./Fall: 140#/30"

Date Start/Finish: June 29, 2017/June 29, 2017 Drilling Method: Drive and Wash Core Barrel: NQ2

Boring Location: STA 102+46, 1' LT Casing ID/OD: 4"/4.5" Water Level*: 7.6' bgs

Hammer Efficiency Factor: .75 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

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

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

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

-Borehole backfilled with native soils.
-Pavement restored with asphalt cold patch.
-bgs = below ground surface.
-Automatic Hammer ID# NEBC 1.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.: BB-SHEBNR-102
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25

30

35

40

45

50

372.40

fresh, low-angle to moderately-dipping, very close to moderately close
joints. Sangerville Formation (Anasagunticook Member). RQD = 83%
(Good).
R2: Core Times (min:sec)
23.6'-24.6' (6:30)
24.6'-25.6' (2:00)
25.6'-26.6' (2:00)
26.6'-27.6' (2:00)
27.6'-28.6' (2:30)

28.60
Bottom of Exploration at 28.60 feet below ground surface.

Maine Department of Transportation Project: Fields Bridge (#0690) Gammon Road over
East Branch Nezinscot River

Boring No.: BB-SHEBNR-102

Soil/Rock Exploration Log
Location: Sumner-Hartford, Maine

US CUSTOMARY UNITS WIN: 21705.00

Driller: New England Boring Contractors Elevation (ft.) 401 Auger ID/OD: N/A

Operator: M. Porter Datum: NAVD-88 Sampler: 1-3/8" Split-Spoon

Logged By: P. Clarke (Nobis) Rig Type: B-53 Mobile ATV Hammer Wt./Fall: 140#/30"

Date Start/Finish: June 29, 2017/June 29, 2017 Drilling Method: Drive and Wash Core Barrel: NQ2

Boring Location: STA 102+46, 1' LT Casing ID/OD: 4"/4.5" Water Level*: 7.6' bgs

Hammer Efficiency Factor: .75 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

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

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

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

-Borehole backfilled with native soils.
-Pavement restored with asphalt cold patch.
-bgs = below ground surface.
-Automatic Hammer ID# NEBC 1.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.: BB-SHEBNR-102
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1D

2D

24/11

9/9

1.00 - 3.00

3.00 - 3.75

6/6/6/10

17/50/3"

12  17

RC
400.75

398.00

397.25

Asphalt (3").
0.25

Brown-grey, dry, medium dense, gravelly fine to coarse SAND, trace
silt. (Fill).

3.00
Light grey, dry, CONCRETE particles and fragments, little fine to
coarse sand,  trace silt. (Fill).

3.75
Bottom of Exploration at 3.75 feet below ground surface.

Maine Department of Transportation Project: Fields Bridge (#0690) Gammon Road over
East Branch Nezinscot River

Boring No.: BB-SHEBNR-103

Soil/Rock Exploration Log
Location: Sumner-Hartford, Maine

US CUSTOMARY UNITS WIN: 21705.00

Driller: New England Boring Contractors Elevation (ft.) 401 Auger ID/OD: N/A

Operator: M. Porter Datum: NAVD-88 Sampler: 1-3/8" Split-Spoon

Logged By: K. Kocia (Nobis) Rig Type: B-59 Mobile Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: December 4, 2017/December 4, 2017 Drilling Method: Auger Core Barrel: NQ2

Boring Location: STA 102+37, 6' LT Casing ID/OD: 4"/4.5" Water Level*: N/A

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

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

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

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

-Borehole backfilled with gravel (1 bag) and native soils.
-Pavement restored with asphalt cold patch.
-bgs = below ground surface.
-Automatic Hammer ID# B-24.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.: BB-SHEBNR-103
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1D

2D

3D

R1

R2

R3

21/11

24/4

24/8

60/54

30/28

42/42

3.00 - 4.75

5.20 - 7.20

11.00 - 13.00

15.20 - 20.20

20.20 - 22.70

22.70 - 26.20

2/17/28/50/3"

75/9/9/10

15/12/13/13

RQD = 80%

RQD = 37%

RQD = 88%

45

18

25

 65

 26

 36

RC

NQ2

400.75

392.00

385.80

380.80

Asphalt (3").
0.25

1D-A (5"): Brown, dry, very dense, fine to coarse SAND, little fine
gravel, trace silt, few asphalt particles and fragments, very few roots.
(Fill).
1D-B (6"): Light grey-brown, wet, very dense, fine to coarse
GRAVEL, some fine to coarse sand, trace silt. (Fill).
Brown-dark grey, wet, medium dense, fine to coarse SAND, some silt,
little fine gravel, very few metal particles and fragments, very few
roots. (Fill).

9.00
Change in resistance in Roller Cone at 9 feet bgs, color change from
brown to tan in wash.

Grey-brown, wet, dense, fine to coarse GRAVEL, some fine to coarse
sand, trace silt. (Outwash Deposit).

15.20
Top of Bedrock Elevation at El. 385.8.
R1: Grey, fine to medium-grained METASANDSTONE/
METASILTSTONE, medium hard to very hard, fresh, low-angle to 45
degree angle-dipping, very close to moderately close joints.
Sangerville Formation (Anasagunticook Member). RQD = 80%
(Good).
R1: Core Times (min:sec)
15.2'-16.2' (3:00)
16.2'-17.2' (1:30)
17.2'-18.2' (2:00)
18.2'-19.2' (2:00)
19.2'-20.2' (1:30)

20.20
R2: Light grey, medium to coarse-grained, QUARTZITE/GRANITE/
MICA, medium hard to hard, fresh to slightly weathered, horizontal to
low-angle-dipping, close to moderately close joints. (Agglomerate
Granite). RQD = 37% (Poor).
R2 Core Times (min:sec)
20.2'-21.2' (2:00)
21.2'-22.2' (1:45)

A-1-a, GP

UCT qp=
18,185 psi

Maine Department of Transportation Project: Fields Bridge (#0690) Gammon Road over
East Branch Nezinscot River

Boring No.: BB-SHEBNR-104

Soil/Rock Exploration Log
Location: Sumner-Hartford, Maine

US CUSTOMARY UNITS WIN: 21705.00

Driller: New England Boring Contractors Elevation (ft.) 401 Auger ID/OD: N/A

Operator: M. Porter Datum: NAVD-88 Sampler: 1-3/8" Split-Spoon

Logged By: K. Kocia (Nobis) Rig Type: B-59 Mobile Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: December 4, 2017/December 4, 2017 Drilling Method: Drive & Wash Core Barrel: NQ2

Boring Location: STA 102+39, 6' LT Casing ID/OD: 4"/4.5" Water Level*: 4' bgs

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

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

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

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

-Borehole backfilled with gravel (3 bags) and native soils.
-Pavement restored with asphalt cold patch.
-bgs = below ground surface.
-Automatic Hammer ID# B-24.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.: BB-SHEBNR-104
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25

30

35

40

45

50

R4 56/55 26.20 - 30.87 RQD = 57%

370.10

22.2'-22.7' (1:30)
R3: Light grey, medium to coarse-grained, GRANITE/MICA, medium
hard to very hard, fresh, horizontal -dipping, very close to moderately
close joints. (Agglomerate Granite). RQD = 88% (Good).
R3: Core Times (min:sec)
22.7'-23.7' (1:30)
23.7'-24.7' (1:45)
24.7'-25.7' (2:00)
25.7'-26.2' (1:00)
R4: Light grey, medium to coarse-grained, QUARTZITE/GRANITE/
MICA, medium hard to very hard, fresh to slightly weathered,
horizontal to low-angle-dipping,very close to moderately close joints.
(Agglomerate Granite). RQD = 57% (Fair).
R4: Core Times (min:sec)
26.2'-27.2' (2:00)
27.2'-28.2' (2:00)
28.2'-29.2' (1:30)
29.2'-30.2' (2:00)
30.2'-30.9' (1:00)

30.90
Bottom of Exploration at 30.90 feet below ground surface.

Maine Department of Transportation Project: Fields Bridge (#0690) Gammon Road over
East Branch Nezinscot River

Boring No.: BB-SHEBNR-104

Soil/Rock Exploration Log
Location: Sumner-Hartford, Maine

US CUSTOMARY UNITS WIN: 21705.00

Driller: New England Boring Contractors Elevation (ft.) 401 Auger ID/OD: N/A

Operator: M. Porter Datum: NAVD-88 Sampler: 1-3/8" Split-Spoon

Logged By: K. Kocia (Nobis) Rig Type: B-59 Mobile Truck Hammer Wt./Fall: 140#/30"

Date Start/Finish: December 4, 2017/December 4, 2017 Drilling Method: Drive & Wash Core Barrel: NQ2

Boring Location: STA 102+39, 6' LT Casing ID/OD: 4"/4.5" Water Level*: 4' bgs

Hammer Efficiency Factor: 0.869 Hammer Type: Automatic Hydraulic Rope & Cathead 
Definitions: R = Rock Core Sample Su = Peak/Remolded Field Vane Undrained Shear Strength (psf) Tv = Pocket Torvane Shear Strength (psf)

D = Split Spoon Sample SSA = Solid Stem Auger Su(lab) = Lab Vane Undrained Shear Strength (psf) WC = Water Content, percent

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

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

MU = Unsuccessful Thin Wall Tube Sample Attempt WOH = Weight of 140lb. Hammer Hammer Efficiency Factor = Rig Specific Annual Calibration Value PI = Plasticity Index

V = Field Vane Shear Test,    PP = Pocket Penetrometer WOR/C = Weight of Rods or Casing N60 = SPT N-uncorrected Corrected for Hammer Efficiency G = Grain Size Analysis
MV = Unsuccessful Field Vane Shear Test Attempt WO1P = Weight of One Person N60 = (Hammer Efficiency Factor/60%)*N-uncorrected C = Consolidation Test

Remarks:

-Borehole backfilled with gravel (3 bags) and native soils.
-Pavement restored with asphalt cold patch.
-bgs = below ground surface.
-Automatic Hammer ID# B-24.

Stratification lines represent approximate boundaries between soil types; transitions may be gradual.

* Water level readings have been made at times and under conditions stated.  Groundwater fluctuations may occur due to conditions other

than those present at the time measurements were made. Boring No.: BB-SHEBNR-104
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APPENDIX C – Automatic Hammer Calibration Report 

 
 

 





New England Boring Contractors (NEBC) – ETR for MaineDOT Projects  
based on March 27 2017 Calibration 

RIG B53 Track 

Hammer #NEBC 1 

Average E over all blows 72.2 78.3 71.2 75.5 

N (Ni) 19 40 26 37 ��� 122 

Average E over N (Ei) 71.8 78.5 71.2 75.5 

NiEi 1364.9 3139.0 1851.4 2793.5 ����� 9149 

��������� 75.0 

RIG B53 Rubber Track

Hammer #NEBC 2 

Average E over all blows 66.5 68.6 67.2 68.5 

N (Ni) 30 26 16 23 ��� 95 

Average E over N (Ei) 66.9 68.8 66.9 68.8 

NiEi 2008.2 1788.1 1070.8 1582.0 ����� 6449 

��������� 67.7 

��	
���

������ 

Hammer #MTB AH3 

Average E over all blows 68.0 70.0 70.5 66.5 

N (Ni) 20 31 21 25 ��� 97 

Average E over N (Ei) 68.3 69.4 70.4 65.4 

NiEi 1365.2 2152.4 1478.0 1636.2 ����� 6632

��������� 68.4 

RIG B53 Track

Hammer #NEBC 1

Average E over all blows 72.2 78.3 71.2 75.5

N (Ni) 19 40 26 37 ��� 122

Average E over N (Ei) 71.8 78.5 71.2 75.5

NiEi 1364.9 3139.0 1851.4 2793.5 ����� 9149

��������� 75.0



 
APPENDIX D – Photo Logs of Rock Core Samples 

 
 
 

 



  
 
 

 
 

 
Nobis Engineering, Inc. 
585 Middlesex Street 
Lowell, MA 01851 
T (978) 683‐0891 

Client‐Focused, Employee‐Owned 

www.nobiseng.com 

92270.04 Fields Bridge (#0690) – Sumner-Hartford, ME – Boring BB-SHEBNR-101 Rock Core 
Photo Log – June 29, 2017  
 

 
Photo 1:  Boring BB-SHEBNR-101 Rock Core Sample R-1 (Row 1, Top) 

 
Photo 2:  Boring BB-SHEBNR-101 Rock Core Sample R-1 (Row 1, Bottom) 
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Photo 3:  Boring BB-SHEBNR-101 Rock Core Sample R-2 (Row 2, Top) 

Photo 4:  Boring BB-SHEBNR-101 Rock Core Sample R-2 (Row 2, Bottom) 
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92270.04 Fields Bridge (#0690) – Sumner-Hartford, ME – Boring BB-SHEBNR-102 Rock Core 
Photo Log – June 29, 2017  
 

 
Photo 1:  Boring BB-SHEBNR-102 Rock Core Sample R-1 (Row 3) 
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Photo 2:  Boring BB-SHEBNR-102 Rock Core Sample R-2 (Row 4, Top) 

Photo 3:  Boring BB-SHEBNR-102 Rock Core Sample R-2 (Row 2, Bottom 
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92270.04 Fields Bridge (#0690) – Sumner-Hartford, ME – Boring BB-SHEBNR-104 Rock Core 
Photo Log – December 4, 2017  
 

Photo 1:  Boring BB-SHEBNR-104 Rock Core Sample R-1 (Row 1) 

Photo 2:  Boring BB-SHEBNR-104 Rock Core Sample R-2 (Row 2) 
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Photo 3:  Boring BB-SHEBNR-104 Rock Core Sample R-3 (Row 3) 

Photo 4:  Boring BB-SHEBNR-104 Rock Core Sample R-4 (Row 4) 



 
APPENDIX E – Laboratory Test Results 
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Client: Nobis Engineering, Inc.
Project: Fields Bridge (#0690) Over East Branch Nezinscot R
Location: Sumner - Hartford, ME Project No: GTX-307433
Boring ID: BB-SHEBNR-104
Sample ID: 3D
Depth : 11-13 ft

Sample Type: jar
Test Date: 12/19/17
Test Id: 436834

Tested By: jbr
Checked By: jsc

Test Comment: ---
Visual Description: Moist, grayish brown gravel with sand
Sample Comment: ---

Particle Size Analysis - ASTM D422

printed 12/19/2017 2:43:30 PM
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% Cobble

---

% Gravel

72.7

% Sand

23.5

% Silt & Clay Size

3.8
Sieve Name Sieve Size, mm Percent Finer Spec. Percent Complies

1.5 in 

1 in 

0.75 in 

0.5 in 

0.375 in 

#4 

#10 

#20 

#40 

#60 

#100 

#140 

#200 

37.50

25.00

19.00

12.50

9.50

4.75

2.00

0.85

0.42

0.25

0.15

0.11

0.075

100

58

43

34

31

27

23

18

12

8

6

5

3.8

 Coefficients
D   =32.4976 mm85

D   =25.5986 mm60

D   =21.6452 mm50

D   =7.7341 mm30

D   =0.6266 mm15

D   =0.3203 mm10

C   =79.921u C   =7.295c

 Classification
 ASTM Poorly graded GRAVEL with Sand (GP)

 AASHTO Stone Fragments, Gravel and Sand 
(A-1-a (1))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD
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Client:
Project Name:

Project Location: Sumner- Hartford, ME
GTX #: 307433
Test Date: 12/19/2017
Tested By: rlc
Checked By: jsc
Boring ID: BB-SHEBNR-104
Sample ID: R2
Depth, ft: 20.5-21.4
Sample Type: rock core
Sample Description:

Peak Compressive Stress: 18,185 psi

Notes: Test specimen tested at the approximate as-received moisture content and at standard laboratory temperature.

The axial load was applied continuously at a stress rate that produced failure in a test time between 2 and 15 minutes.

Young's Modulus and Poisson's Ratio calculated using the tangent to the line in the stress range listed.

Calculations assume samples are isotropic, which is not necessarily the case.

Nobis Engineering, Inc.
Fields Bridge (#0690) Over East Branch 
Nezinscot R

Compressive Strength and Elastic Moduli of Rock
by ASTM D7012 - Method D

Stress Range, psi Young's Modulus, psi Poisson's Ratio

One lateral strain gauge failed to record meaningful data.  Poisson's Ratio reported based on results of a single lateral strain 
gauge. 

See photographs      
Intact material failure

0.11

6700-11500 5,790,000 0.28

11500-16400 6,320,000

1800-6700 4,760,000
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Client: Nobis Engineering, Inc. Test Date: 12/18/2017

Project Name: Fields Bridge (#0690) Over East Branch Nezinscot R Tested By: rlc\trm

Project Location: Sumner- Hartford, ME Checked By: jsc

GTX #: 307433

Boring ID: BB-SHEBNR-104

Sample ID: R2

Depth: 20.5-21.4 ft

Visual Description: See photographs

BULK DENSITY DEVIATION FROM STRAIGHTNESS (Procedure S1)

Specimen Length, in: Maximum gap between side of core and reference surface plate:

Specimen Diameter, in: Is the maximum gap < 0.02 in.? YES

Specimen Mass, g:

Bulk Density, lb/ft
3

Minimum Diameter Tolerence Met? YES Maximum difference must be < 0.020 in.

Length to Diameter Ratio: Length to Diameter Ratio Tolerance Met? YES Straightness Tolerance Met? YES

END FLATNESS AND PARALLELISM (Procedure FP1)

END 1 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00010 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00010 0.00010 0.00000 -0.00010 -0.00010 -0.00020 -0.00020

Diameter 2, in (rotated 90
o
) 0.00020 0.00020 0.00010 0.00010 0.00010 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00010 0.00000 0.00000 -0.00010 -0.00010

Difference between max and min readings, in: 

0° = 0.00030 90° = 0.00030

END 2 -0.875 -0.750 -0.625 -0.500 -0.375 -0.250 -0.125 0.000 0.125 0.250 0.375 0.500 0.625 0.750 0.875

Diameter 1, in -0.00020 -0.00030 -0.00020 -0.00010 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 -0.00010 -0.00020 -0.00030

Diameter 2, in (rotated 90
o
) -0.00010 -0.00020 -0.00010 -0.00020 -0.00020 -0.00010 0.00000 0.00000 0.00000 -0.00010 -0.00010 -0.00020 -0.00030 -0.00030 -0.00040

Difference between max and min readings, in: 

0° = 0.0003 90° = 0.0004

Maximum difference must be < 0.0020 in. Difference = + 0.00020

 Flatness Tolerance Met? YES

DIAMETER 1

End 1:

Slope of Best Fit Line 0.00002

Angle of Best Fit Line: 0.00115

End 2:

Slope of Best Fit Line 0.00002

Angle of Best Fit Line: 0.00115

Maximum Angular Difference: 0.00000

Parallelism Tolerance Met? YES

Spherically Seated

DIAMETER 2

End 1:

Slope of Best Fit Line 0.00016

Angle of Best Fit Line: 0.00917

End 2:

Slope of Best Fit Line 0.00010

Angle of Best Fit Line: 0.00573

Maximum Angular Difference: 0.00344

Parallelism Tolerance Met? YES

Spherically Seated

PERPENDICULARITY (Procedure P1) (Calculated from End Flatness and Parallelism measurements above)

END 1 Diameter (in.) Slope Angle° Perpendicularity Tolerance Met? Maximum angle of departure must be <  0.25°

Diameter 1, in 0.00030 1.975 0.00015 0.009

Diameter 2, in (rotated 90
o
) 0.00030 1.975 0.00015 0.009 Perpendicularity Tolerance Met? YES

END 2

Diameter 1, in 0.00030 1.975 0.00015 0.009

Diameter 2, in (rotated 90
o
) 0.00040 1.975 0.00020 0.012

YES

4.04 4.40 4.22

UNIT WEIGHT DETERMINATION AND DIMENSIONAL AND SHAPE TOLERANCES OF ROCK CORE SPECIMENS BY ASTM D4543

1 2 Average

YES

YES

1.98 1.97 1.98

526.12

155

2.1

YES

     Difference, Maximum and Minimum (in.)

y = -0.00002x - 0.00005

-0.00200
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Client: Nobis Engineering, Inc.

Project Name: Fields Bridge (#0690) Over East Branch Nezinscot R

Project Location: Sumner- Hartford, ME

GTX #: 307433

Test Date: 12/19/2017

Tested By: rlc

Checked By: jsc

Boring ID: BB-SHEBNR-104

Sample ID: R2

Depth, ft: 20.5-21.4

After cutting and grinding

After break



 
APPENDIX F - Calculations 

 
 

 

 
 



 
APPENDIX F.1 – Bearing Resistance and Settlement Calculation 

 
 

 

 
 



Calculated by: PCC        Date: 6/14/2018

Checked by: BTW        Date: 6/27/2018

Page: 1 of 16

Bearing Resistance Calculation for South Abutment 

Objective:

References:

1) AASHTO LRFD Bridge Design Specifications: 2014 Edition.

2) AASHTO LRFD Bridge Design Specifications: 2012 Edition.

3) Boring BB-SHEBNR-101 observed by Nobis on June 29, 2017.

4) Design plans and profile provided by MaineDOT on May 18, 2018.

5) MaineDOT Bridge Design Guide: 2003 Edition; with updates through 2014.

6) Hoek and Brown, 1988.

7) Carter and Kulhawy, 1989.

Bearing Properties/Subsurface Information

Bearing Condition Bedrock

Bottom of Seal Approximate El. 389

Groundwater El. Approximate El. 395

Proposed Ground Surface El. Approximate El. 402

Footing Geometry Table Key

Eccentricities eB, eL eB = Base Eccentricity

0.0 ft Reference 4 eL = Length Eccentricity

10.0 ft Reference 4 qR = Factored Bearing Resistance

25.0 ft Approximate qn = Nominal Bearing Resistance

B' = B - 2e B φb = Resistance Factor

L' = L - 2e L

0 degs

Figure 10.4.6.4-1 - Determination of GSI for Jointed Rock Mass (Hoek and Marinos, 2000), Reference 1.

BB-SHEBNR-101, R-1 (11'-16') 50

Check - Table 10.4.6.4-1 - Geomechanics Classification of Rock Masses, Reference 2. See Note 1.

1.  Strength of 

Intact Rock 
2. RQD (%)

3. Spacing of 

Joints

4. Condition of 

Joints

5. Groundwater 

Conditions

6. Orientation of 

Joints

BB-WMR-101, R-1C (12'-13.9') 7 8 10 20 4 -7 42

Use RMR = 42

Nominal Bearing Resistance Calculation

qn = (√s + (m√s + s)
0.5

)qu Eq. 82b from Reference 7, presented in NCHRP Report 651.

m = mi * exp[(RMR-100)/14] Eq. 18, Reference 6, for disturbed rock masses.

mi = 10 Table 10.4.6.4-1, Reference 1.

s = exp[(RMR-100)/6]

Where RMR = 42, m = 0.159

s = 6.34E-05

qu= 12268.0 (psi)  Use minimum of UCS values from laboratory test results

1766.6 (ksf)

qn = (√s + (m√s + s)
0.5

)qu = qn= 78.4 (ksf)

Notes:

2) Bearing resistance values assume cantilever abutments supported by spread footings/seals constructed on bedrock.

1) Both the Geological Strength Index (GSI), Reference 1, and the Rock Mass Rating (RMR), Reference 2, were used for comparison. In accordance with 

Section C.10.4.6.4 (AASHTO 2014), the RMR system was used to evaluate bearing resistance of the spread footing on rock.

Fields Bridge (#0690) over E. Branch Nezinscot River

Project No. 92270.04

Sumner-Hartford, Maine

Core Sample GSI Value GSI Classification

Footing Depth ( Df  )

Evaluate bearing resistance of proposed South concrete abutment supported by bedrock.

Width ( B )

Length ( L )

Effective Width (B')

Footing El. 

RMR

Effective Length (L')

Eq. 19, Reference 6, for disturbed rock masses.

FAIR: Smooth, moderately weathered and altered surfaces

Bedrock Slope Angle (β)

Core Sample

Relative Rating (Table 10.4.6.4-1)
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Bearing Resistance Calculation for North Abutment 

Objective:

References:

1) AASHTO LRFD Bridge Design Specifications: 2014 Edition.

2) AASHTO LRFD Bridge Design Specifications: 2012 Edition.

3) Boring BB-SHEBNR-104 observed by Nobis on December 4, 2017.

4) Design plans and profile provided by MaineDOT on May 18, 2018.

5) MaineDOT Bridge Design Guide: 2003 Edition; with updates through 2014.

6) Hoek and Brown, 1988.

7) Carter and Kulhawy, 1989.

Bearing Properties/Subsurface Information

Bearing Condition Bedrock

Bottom of Seal Approximate El. 385.8

Groundwater El. Approximate El. 397

Proposed Ground Surface El. Approximate El. 402

Footing Geometry Table Key

Eccentricities eB, eL eB = Base Eccentricity

0.0 ft Reference 4 eL = Length Eccentricity

10.0 ft Reference 4 qR = Factored Bearing Resistance

25.0 ft Approximate qn = Nominal Bearing Resistance

B' = B - 2e B φb = Resistance Factor

L' = L - 2e L

0 degs

Figure 10.4.6.4-1 - Determination of GSI for Jointed Rock Mass (Hoek and Marinos, 2000), Reference 1.

BB-WMR-104, R-1 (12'-17') 50

Check - Table 10.4.6.4-1 - Geomechanics Classification of Rock Masses, Reference 2. See Note 1.

1.  Strength of 

Intact Rock 
2. RQD (%)

3. Spacing of 

Joints

4. Condition of 

Joints

5. Groundwater 

Conditions

6. Orientation of 

Joints

BB-WMR-104, R-1 (12'-17') 7 17 10 20 4 -7 51

Use RMR = 51

Nominal Bearing Resistance Calculation

qn = (√s + (m√s + s)
0.5

)qu Eq. 82b from Reference 7, presented in NCHRP Report 651.

m = mi * exp[(RMR-100)/14] Eq. 18, Reference 6, for disturbed rock masses.

mi = 10 Table 10.4.6.4-1, Reference 1.

s = exp[(RMR-100)/6]

Where RMR = 51, m = 0.302

s = 2.84E-04

qu= 12268.0 (psi)  Use minimum of UCS values from laboratory test results

1766.6 (ksf)

qn = (√s + (m√s + s)
0.5

)qu = qn= 159.3 (ksf)

Notes:

2) Bearing resistance values assume cantilever abutments supported by spread footings/seals constructed on bedrock.

RMR

Eq. 19, Reference 6, for disturbed rock masses.

1) Both the Geological Strength Index (GSI), Reference 1, and the Rock Mass Rating (RMR), Reference 2, were used for comparison. In accordance with 

Section C.10.4.6.4 (AASHTO 2014), the RMR system was used to evaluate bearing resistance of the spread footing on rock.

Core Sample GSI Value GSI Classification

FAIR: Smooth, moderately weathered and altered surfaces

Core Sample

Relative Rating (Table 10.4.6.4-1)

Fields Bridge (#0690) over E. Branch Nezinscot River

Sumner-Hartford, Maine

Project No. 92270.04

Evaluate bearing resistance of proposed North concrete abutment supported by bedrock.

Footing El. 

Footing Depth ( Df  )

Width ( B )

Length ( L )

Effective Width (B')

Effective Length (L')

Bedrock Slope Angle (β)
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Bearing Resistance Calculation for Proposed North and South Abutment

Objective:

References:

1) AASHTO LRFD Bridge Design Specifications: 2014 Edition.

2) AASHTO LRFD Bridge Design Specifications: 2012 Edition.

3) Boring BB-SHEBNR-101 and -104 observed by Nobis in 2017.

4) Design plans and profile provided by MaineDOT on May 18, 2018.

5) MaineDOT Bridge Design Guide: 2003 Edition; with updates through 2014.

6) Hoek and Brown, 1988.

7) Carter and Kulhawy, 1989.

Bearing Properties/Subsurface Information

Bearing Condition Bedrock

Footing Approximate El. 386 to 389

Groundwater El. Approximate El. 395 to 397

Proposed Ground Surface El. Approximate El. 402

Nominal Bearing Resistance of  Bedrock @ South Abutment qn= 78.4 ksf (lesser of qn used for further calculation)

North Abutment qn= 159.3 ksf

Factored Bearing Resistance Calculation for North and South Abutments and Bridge Pier:

qR = qn * φb φb = 0.45 (Table 5-2, Reference 5, Resistance Factors for Shallow Foundations at the Strength Limit State)

qR = 35.3 (ksf) (Strength Limit State Bearing Resistance of Bedrock)

qR = qn * φb φb = 1.0 (10.5.5.3.3 and 10.6.4.1, Resistance Factors for Shallow Foundations at the Extreme Limit State)

qR = 78.4 (ksf) (Extreme Limit State Bearing Resistance of Bedrock)

Fields Bridge (#0690) over E. Branch Nezinscot River

Sumner-Hartford, Maine

Project No. 92270.04

Evaluate bearing resistance of proposed North and South Abutments supported by bedrock.

Footing El. 
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Reference :

AASHTO LRFD Bridge Design Specifications: 6th Edition - 2012

q o= applied vertical stress (ksf)

v = Poisson's Ratio

B'= effective footing width (ft)

Em= rock mass modulus (ksi)

where Ip = (L'/B')
1/2

L'= effective footing length (ft)

βz βz= shape factor

where Em= (Em/Ei)Ei (Em/Ei)= reduction factor from Tb. 10.4.6.5-1 (dim.)

Ei= elastic modulus of intact rock (ksi)

Calculations:

B' (ft)= 10 Assumed v = 0.39 From BB-SHEBNR-101, C-2 Lab Results

L' (ft)= 25 Assumed (Em/Ei)= 0.150 Tb. 10.4.6.5-1 interpolated from RQD

L'/B'= 2.5 Ei= 3400 ksi From Lab Data Results

βz= 1.12 Tb. 10.6.2.4.2-1 Em= 510 ksi

Strength Load Case Controls

Notes:

1. Settlement estimate assume that the abutment footing/seal is constructed on bedrock.

Settlement Calculation for South Abutment

ρ = 
(q o(1-v

2
)B'Ip)

Eq. 10.6.2.4.4-3
144*Em

Eq. 10.6.2.4.4-4

Sumner-Hartford, Maine

Project No. 92270.04

Eq. 10.4.6.5-2

Assumed Settlement, 

Se (in)

Applied Vertical 

Stress, q o (ksf)

0.15 76.7



across the interface must be maintained and therefore the
bearing capacity of the strip footing may be evaluated from
Equation 81 (with σ3 = s0.5qu) as

In an errata to Carter and Kulhawy (1988), Equation (82a)
was modified to the following:

A similar approach to the bearing capacity analysis of a
strip footing was proposed by Carter and Kulhawy (1988)
to be used for a circular foundation with an interface between
the two zones that was a cylindrical surface of the same diam-
eter as the foundation. In this axisymmetric case, the radial
stress transmitted across the cylindrical surface at the point of

collapse of the foundation may be greater than qu , without
necessarily violating either radial equilibrium or the failure cri-
terion. However, because of the uncertainty of this value, the 

radial stress at the interface is also assumed to be qu for the
case of a circular foundation. Therefore, the predicted (lower
bound) bearing capacity is given by Equations 82a and 82b.
The m and s constants are determined by the rock type and
the conditions of the rock mass, and selecting an appropriate
category is easier if either the Rock Mass Rating (RMR) sys-
tem or the Geological Strength Index (GSI) classification data
are available as outlined below. Both bearing capacity formu-
lations expressed in Equations 82a and 82b were investigated
in this study.

s

s

q s m s s qult u= + +( )( )0 5.
( )82b

q m s qult u= +( ) ( )82a

1.8 Rock Classification 
and Properties

1.8.1 Overview

A rock mass comprises blocks of intact rock that are sep-
arated by discontinuities such as cleavage, bedding planes,
joints, and faults. Table 8 provides a summary of rock mass
discontinuity definitions and characteristics. These naturally
formed discontinuities create weakness surfaces within the
rock mass, thereby reducing the material strength. As previ-
ously discussed, the influence of the discontinuities upon the
material strength depends upon the scale of the foundation
relative to the position and frequency of the discontinuities
(Canadian Foundation Geotechnical Society, 2006).

This section provides a short review of rock mass classi-
fication/characterization systems and rock properties that are
relevant to the methods selected for bearing capacity evaluation.
Methods allowing engineering classification of rock mass are
reviewed including the Rock Mass index (RMi) system, RMR
system and the Hoek-Brown GSI.

1.8.2 Engineering Rock Mass Classification

1.8.2.1 Classification Methods

A number of classification systems have been developed
to provide the basis for engineering characterization of rock
masses. A comprehensive overview of this subject is pro-
vided by Hoek et al. (1995). Most of the classification sys-
tems incorporating various parameters were derived from
civil engineering case histories in which all components of
the engineering geological parameters of the rock mass were
considered (Wickham et al., 1972; Bieniawski, 1973, 1979,
1989; Barton et al., 1974). More recently, the systems have
been modified to account for the conditions affecting rock
mass stability in underground mining. While no single clas-
sification system has been developed for or applied to foun-
dation design, the type of information collected for the two
more common civil engineering classification schemes—the
Q system (Barton et al., 1974), used in tunnel design, and
RMR (Bieniawski, 1989), used in tunnel and foundation
design—are often considered. These techniques have been
applied to empirical design situations, where previous expe-
rience greatly affects the design of the excavation in the rock
mass. Table 9 outlines the many classification systems and their
uses. Detailed descriptions of the different systems and the
engineering properties associated with them are beyond the
scope of this work and are restricted to the methods relevant
to the current research.

The two most commonly used rock mass classification
systems today are RMR, developed by Bieniawski (1973) and

40

Figure 39. Lower bound solution for bearing capacity
(Carter and Kulhawy, 1988).
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APPENDIX F.2 – Active Earth Pressure 
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Checked by:   KJ    Date: 8.3.2018 

 

Objective:

Approach:

References: 1. MaineDOT Bridge Design Guide, 2003, with revisions through 2014.

2. Foundation Design, Principles and Practices, Second Edition, Coduto

3. AASHTO Bridge Design Specifications, 2014 Edition.

Active Earth Pressure using Rankine's Method (Foundation Design, Principles and Practices, Second Edition, Coduto)

α = backslope angle

β = wall batter angle

φ = soil friction angle

Proposed Wall

α β φ
0 90 32

Ka = 0.31 (Use for proposed abutments) 

Calculate lateral earth pressure coefficient for the proposed north and south abutments.

Use Rankine's method to determine active earth pressure coefficient in accordance with MaineDOT Bridge 

Design Manual.

We recommend that the proposed abutments be 

designed for lateral earth pressures using backfill 

material properties for Soil Type 4 (MaineDOT Bridge 

Design Guide Section 3.6.1).   In accordance with the 

MaineDOT Bridge Manual Soil Type 4 has a friction angle 

of 32 degrees.

The above equation is valid for a vertical backface and 

horizontal fill behind the wall.



 
APPENDIX F.3 – Seismic Design Considerations  
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References:

3) MaineDOT Bridge Design Manual, 2003, with revisions through March, 2017.

Step 
1:

Step 
2:

Step 
3:

Conclusion:

1) AASHTO LRFD Bridge Design Specifications, 7th Edition, 2014, with 2016 Interim Revisions.

2) Borings Observed by Nobis Engineering in June 2017 and December 2017.

Solution:

AASHTO Section 3.10 was used to determine the seismic site classification for the Fields Bridge 
project site, as follows:

Check for the three categories of Site Class F as described in Table 3.10.3.1-1 - Site Classification 
Definitions, as follows:

Method B (N-bar Method) was used to determine the average Standard Penetration Test (SPT) blow 
count (blows/ft) for the upper 100 ft of the soil profile using the 2017 borings. See attached Table 
3.10.3.1-1.  The 2016 borings were performed in general accordance with ASTM D1586.  The samples 
were obtained using a 1-3/8" diameter sampler driven with a 140-lb safety hammer dropping a distance 
of 30 inches. 

1. Peats or highly organic clays (H>10 ft of peat or highly organic clay where H = thickness of soil).

Objective:  Evaluate seismic site classification for the above mentioned project site in Sumner-Hartford, Maine.

Seismic site classification for the Fields Bridge - Gammon Road over East Branch Nezinscot River

Soil conditions for Site Class E were not shown on the Nobis Boring Logs.

Soil conditions for Site Class F were not shown on the Nobis Boring Logs.

Based on the Nobis boring logs, the average Standard Penetration Resistance, N-bar, for the site is 
above 50.  Bedrock consisting of Metasandstone/ Metasiltstone or Quartzite/ Granite/ Mica was 
encountered in the test borings from approximately 11 to 18.6 feet below ground surface.  Based on 
the bedrock cores collected, the Rock Quality Designation (RQD) ranged from 37 to 88 percent with a 
typical value of 70 to 80 percent.  Assume that the bedrock has a shear wave velocity greater than 
2,500 ft/sec.  Therefore, Site Class B - Rock.  The calculated values for the borings are summarized 
in the following table. See attached tables presenting the value of SPT-N vs. depth for the respective 
borings.

Check for existence of a soft layer with total thickness >10 ft, where soft layer is defined by su<0.5 ksf, 
w>40%, and PI>20. If these criteria are met, classify site as Site Class E. 

2. Very high plasticity clays (H>25 ft with PI >75).

3. Very thick soft/medium stiff clays (H > 120 ft).

Categorize the site using one of three methods (i.e. A, B, or C).
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N-bar (bpf)

79

65

-

73

Thickness (di) Ni

Start [ft] End [ft] [ft] blows/ft

1 0 9 9 25 0.360

2 9 11 2 93 0.022

3 11 100 89 100 0.890

SUM 100 1.272

N-bar 79 Site Class B - Rock

Fill

Weathered Bedrock

Bedrock

Determine the site class for this boring using the Site Class Definitions, attached (Table 3.10.3.1-1, Reference 1)

Determine N-bar: Use the average N value of each layer, Ni, for each layer provided in the table toward 
the end of this report.

Table: Summary of Seismic Site Classification from Borings Performed by Nobis Engineering

Boring No.

BB-SHEBNR-101 B Bedrock encountered about 11 feet bgs

Data from Boring BB-SHEBNR-101 (performed June 2017)

Layer
Depth Range

di/Ni Comments

Site Class Comments

Below, summary tables provide general information for all of the borings considered in this analysis.

Sample Calculation: Consider Boring BB-SHEBNR-101

BB-SHEBNR-102 B Bedrock encountered about 18.5 feet bgs

BB-SHEBNR-103 - Refusal on concrete about 3.75 feet bgs

BB-SHEBNR-104 B Bedrock encountered about 15.2 feet bgs

𝑁ഥ ൌ
9ᇱ ൅ 2ᇱ ൅ 89ᇱ

9′
25 ൅

2′
93 ൅

89′
100

ൌ 79 𝑏𝑝𝑓
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Thickness (di) Ni

Start [ft] End [ft] [ft] blows/ft

1 0 9 9 22 0.409

2 9 18.6 9.6 30 0.320

3 18.6 100 81.4 100 0.814

SUM 100 1.543

N-bar 65

Thickness (di) Ni

Start [ft] End [ft] [ft] blows/ft

1 0 9 9 32 0.281

2 9 15.2 6.2 25 0.248

3 15.2 100 84.8 100 0.848

SUM 100 1.377

N-bar 73

Fill

Sand (Outwash Deposit)

Bedrock

Site Class B - Rock

Data from Boring BB-SHEBNR-104 (performed December 2017)

Layer
Depth Range

di/Ni Comments

Site Class B - Rock

Fill

Sand (Outwash Deposit)

Bedrock

Data from Boring BB-SHEBNR-102 (performed June 2017)

Layer
Depth Range

di/Ni Comments
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Design Maps Summary Report

Report Title

Building Code Reference Document

Site Coordinates

Site Soil Classification

PGA = 0.089 g As = 0.089 g

SS = 0.180 g SDS = 0.180 g

S1 = 0.048 g SD1 = 0.048 g

User–Specified Input

Fields Bridge 
Wed August 1, 2018 20:55:34 UTC

2009 AASHTO Guide Specifications for LRFD Seismic Bridge Design 
(which utilizes USGS hazard data available in 2002) 

44.36995°N, 70.38888°W 

Site Class B – “Rock” 

USGS–Provided Output

Although this information is a product of the U.S. Geological Survey, we provide no warranty, expressed or implied, as to the 
accuracy of the data contained therein. This tool is not a substitute for technical subject-matter knowledge. 


