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Executive Summary 
 
This geotechnical report summarizes the recommendations for the reconstruction of the existing 
toll plaza to allow Open Road Tolling (ORT) lanes along the Maine Turnpike Falmouth Spur, in 
Falmouth, ME.  The proposed project includes seven new overhead sign structures, two new 
overhead ORT tolling gantries and a new pedestrian tunnel.  The existing toll plaza will be 
modified to provide one ORT lane in each direction located in the middle of the existing plaza.  In 
addition a new pedestrian tunnel will be constructed to cross the plaza to allow toll workers to 
access the remaining toll booths.  Included in this report is a presentation of the subsurface 
information collected, design recommendations for the approach overhead signs, ORT gantries and 
pedestrian tunnel and a brief discussion of construction considerations.   
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1.0 INTRODUCTION 
 
The proposed project includes the installation of seven new overhead sign structures, two new ORT 
gantry structures, a new pedestrian tunnel and modification of the existing Falmouth Spur toll 
facility.  The new signs, ORT and tunnel structures will require the installation of new foundations 
to support these structures. 
 
2.0 BACKGROUND 
 
2.1 Existing Structure 
 
The existing toll plaza consists of six toll lanes and an existing support building, located at the 
northern end of the plaza.  At present the center lanes in the east bound and west bound directions 
are dedicated EZ Pass lanes.  The attached Boring Locations Plans, Appendix A, show the current 
toll plaza configuration. 
 
2.2 Proposed Replacement 
 
The existing toll plaza will be reconfigured to accommodate ORT tolling in center lanes which 
are now west bound cash and EZ pass lanes.  In addition, new overhead signs will be installed in 
both the eastbound and westbound directions prior to the toll plaza.  Finally a new pedestrian 
tunnel will be installed to the west of the existing tolls to allow toll workers to access the 
southernmost toll booth without crossing active traffic. 
 
3.0   SUBSURFACE CONDITIONS 
 
3.1 Geology  
 
Available surficial geologic mapping of the Portland Quadrangle indicates that the majority of 
the site is underlain by glacial tills consisting of mixtures of sand, silt and gravel sized rock 
debris deposited directly from glacial ice.  Additionally, based on our borings, the majority of the 
toll plaza area has been modified by fill placement. 
 
The bedrock geologic mapping in the Portland East Quadrangle indicates that the underlying 
rock consists of Gneiss and Granofels of the Hutchins Corner Formation. 
 
3.2 Subsurface Explorations 
 
Twenty-two (22) test borings were drilled by New England Boring Contractors of Hermon, ME 
between July 14 and 22, 2014.  All test borings were observed on a full-time basis by an HNTB 
geotechnical engineer. 

The test borings were drilled with a Mobile B-53 drill rig with a combination of 3-inch diameter 
flush jointed casing and drive and wash drilling techniques.  Bedrock was cored using an NX 
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sized core barrel.  The test borings were drilled between 9.5 and 25 feet below the existing 
ground surface.  Each borehole was backfilled with the drill cuttings and/or clean sand upon 
completion.  Borings drilled within pavement areas were patched with asphalt after backfilling 
was complete. 

Split-spoon sampling was typically conducted at five-foot depth intervals in general accordance 
with ASTM D1586.  The number of blows of a 140 pound hammer falling 30 inches required to 
drive the split spoon sampler for each 6-inch increment was recorded.   The Standard Penetration 
Test (SPT) N-value is determined as the sum of the blows over the middle 12 inches of 
penetration.   

The boring location plan and Boring Logs are included in Appendix A.     
 
3.3 Laboratory Testing 
 
Limited laboratory testing was performed on select rock samples.  Specifically, three rock 
samples were submitted for Hardness and unconfined compressive strength testing.  All samples 
were submitted to GeoTesting Express in Acton Massachusetts. The results of these tests are 
included in Appendix B. 
 
3.4 Soil/Rock Descriptions 
 
Based on the soil borings, the general soil profile can be described as fill soil from the ground 
surface or beneath pavements underlain by natural soils and bedrock.  Fill depth is noted up to 
12 feet.  The site soil and bedrock are described below.  Boring logs are included in Appendix 
A. 
 
Surficial Materials 
 
Surficial materials noted in the borings consisted of asphalt paving and topsoil. Asphalt paving 
was noted in all of the plaza borings from 6 to 8 inches thick with the exception of PB-7 and 
PB-10.   
 
The sign borings and PB-7 and PB-10 were performed outside of the paved area as noted, with 
both topsoil and roadbase materials to depths of 2 to 6 inches and 3 inches respectively.  
 
Fill 
 
Fill was encountered at all of the borings, with the exception of SB-2, SB-6 and SB-8.  Fill soils 
generally consisted of moist, medium dense fine to coarse SAND with various amounts of gravel 
and clay.  Where encountered the fill layer ranged in thickness between 1 to 12 feet.  In several 
locations the bottom of fill soils consisted of nested cobbles and boulders.  Standard penetration 
test N-values in the fill materials ranged from 5 to 125 blows per foot (bpf). 
 
 
 



Geotechnical Report   
Falmouth ORT Toll Plaza Replacement 
Falmouth, Maine 
 

May 2015 Page 4  

 
Glacial Till 
 
Glacial Till was found in the majority of the borings below the fill and surficial materials.  Till 
materials consist of SAND with varying amounts of gravel and silt.  N-values in the glacial tills, 
varied from 3 to 55 bpf.  The lowest N-values appear to be associated with samples taken at or near 
to the existing groundwater table and may not be indicative of the actual state of the soils.  In 
addition, some isolated areas of higher N-values, 50 blows for 0 inches of penetration, were noted 
and appear to coincide with the presence of gravel or cobbles in the glacial till soils. 
 
Bedrock 
 
Bedrock was encountered in all of the borings, at depths ranging from 4.5 to 18.7 feet below the 
existing surface. Rock encountered consisted of the Hutchins Corner Formation according to the 
Portland East Quadrangle.  Bedrock was generally highly fractured to sound, fresh, and hard and 
consisted of gneiss and schist.  
 
The top of rock elevation in the plaza area generally slopes from the south to the north.  In 
addition there appears to be an abrupt change in the top of rock elevation which bisects the site 
in a southwest-northeast direction.   
 
Borings PB-1 through 4, PB-9, PB-11, PB-12 and PB-13 had top of rock elevations noted at 4.7 
to 9.7 feet below the existing surface, with the highest rock noted in PB-11.  These borings 
would be considered to have a shallow depth to rock. 
 
Borings PB-5 through PB-8, PB-10, and PB-14 had top of rock elevations varying from 14 to 
18.7 feet below the existing surface, with the deepest rock noted in PB-5.  These boring would 
be considered to have a deep depth to rock. 
 
The sign borings SB-1 through SB-6 had top of rock elevations varying from 4.5 to 10.5 feet and 
should be considered to have a shallow depth to rock. 
 
3.5 Groundwater Conditions 
 
Long term static groundwater readings were not taken in the borings.  Groundwater observations 
were made during drilling and the groundwater level at the time of drilling was determined from 
these observations from 4.5 to 9.5 feet at the plaza.  As such, the groundwater measurements noted 
may not represent static groundwater levels or indicate local seasonal variations. 
 
4.0 DESIGN RECOMMENDATIONS 
 
Due to the presence of granular fill and subsoils and the shallow depth to bedrock we 
recommend the use of shallow foundations for the new plaza gantry foundations.  Alternate deep 
foundation recommendations are also provided.  In addition, we have provided recommendations 
for the proposed sign foundation design to be performed by others.  See Appendix C for full 
calculations. 



Geotechnical Report   
Falmouth ORT Toll Plaza Replacement 
Falmouth, Maine 
 

May 2015 Page 5  

 
4.1 Plaza Gantry Shallow Foundation 
 
The AASHTO Standard Specifications for Highway Bridges – 17th Edition was used to calculate 
allowable bearing capacity for shallow foundations.    For the purposes of evaluation of the 
allowable bearing capacity,  initial assumptions were made for gantry foundations.  A foundation 
size of 10 ft by 10 ft square with a minimum embedment depth of 5 feet was assumed for gantry 
foundations.  The final foundation shape will likely be based on the eccentricity requirements 
due to the high moment loads on the foundations.    
 
We recommend that all ORT gantry foundations be designed for an allowable bearing capacity 
of 4 ksf.  The foundations may be supported by the existing granular fill or natural soils.   
 
A maximum estimated settlement of approximately 1 inch is possible at the gantry foundation 
adjacent to boring PB-5, due to the depth of rock at this location.  We estimate that the minimum 
settlement of approximately 0.5 inches will occur in the area of PB-2.  Settlement at other gantry 
locations should fall between these two values. 
 
This settlement assumed the application of the full allowable bearing capacity of 4 ksf to a 10 ft 
by 10 ft foundation.  The final settlement will be dependent on the final foundation size selected 
and the final loading, but should be below this maximum estimated settlement. 
 
In addition, due to the granular nature of the site soils, we expect that settlement should be 
immediate in nature and should occur largely during construction of the foundations and 
placement of the gantry space frame. 
 
4.2 Plaza Gantry Deep Foundation Alternate 
 
The AASHTO Standard Specifications for Highway Bridges – 17th Edition was used to 
determine axial capacities for several sized drilled shafts in order to provide alternatives for the 
various load cases.  The axial capacities are based on end bearing only; skin friction capacity in 
the soils and within the rock socket has been conservatively ignored.  Based on the LPile 
analysis and the presence of localized lower RQD rock in the upper zone, we recommend a 
minimum 5 foot rock socket be used for all shafts. 
 
Axial capacity was determined in accordance with AASHTO 4.4.8.1.2, with an average Rock 
Quality Designation (RQD) of “Poor”.  Based on these criteria and the result of the laboratory 
strength testing of samples of the rock we recommend using an allowable bearing capacity of 16 
ksf for shafts founded in rock.  The total allowable capacity of several shaft diameters are shown 
below. 
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Shaft Diameter 
(ft) 

Allowable Capacity 
(k) 

2 50 
2.5 79 
3 113 

3.5 154 
4 201 

 
The above shaft sizes were used in conjunction with the supplied load cases, for L-Pile analysis 
to determine the lateral displacement of the shafts.  The deflections in the longitudinal and 
transverse directions were determined separately and a resultant lateral deflection was 
determined by combining both cases.  An example of one L-Pile analysis is included in 
Appendix C. 
 
In addition each shaft diameter was analyzed for two cases of rock depth, deep and shallow.  See 
the attached calculations for additional information and load case designation and rock depths. 
 
Lateral Displacement 
 
The above shaft sizes were used in conjunction with the supplied load cases for L-Pile analysis 
to determine the lateral displacement of the shafts.  Each shaft size was analyzed for the two 
extreme cases of rock depth noted in the boring performed in the plaza area to provide an 
envelope of estimated lateral displacements.  The top of rock elevation varied from 4.5 to 18.5 
feet below existing grades, as noted in boring PB-4 and PB-5, respectively.   
 
The deflections in the longitudinal and transverse directions were determined separately and a 
resultant lateral deflection was determined by combining both cases.  An example of one L-Pile 
analysis is included in Appendix C. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
See the attached calculations for additional information and load case designation and rock 
depths. 
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Shaft Diameter 
(ft) 

Total lateral Displacement (in) 
Wind in Longitudinal Direction Wind in Transverse Direction 
Load Case 1 Load Case 2 Load Case 1 Load Case 2 

Deep Rock Condition- Rock 18.5 ft below existing grade 

2 1.61 0.83 1.01 0.54 
2.5 0.73 0.33 0.46 0.16 
3 0.31 0.12 0.14 0.10 

3.5 0.13 0.08 0.10 0.07 
4 0.09 0.10 0.02 0.01 

Shallow Rock Condition – Rock 4.5 ft below existing grade 

2 0.84 0.48 0.57 0.33 
2.5 0.36 0.17 0.23 0.06 
3 0.13 0.05 0.05 0.04 

3.5 0.05 0.03 0.04 0.03 
4 0.05 0.03 0.03 0.02 

 
For LPile analysis all of the shafts were assumed to be uncased in their final condition with 
approximately 1.5% steel, by cross sectional area.  LPile analysis only considered vertical 
reinforcing.  Vertical reinforcing in all shafts 36 inches in diameter and smaller, was assumed to 
be #8 bars.  Due to bar spacing restrictions, for shafts larger than 36 inches, #11 bars were 
assumed.  Vertical reinforcing was assumed to be placed with a three inch cover for the purposes 
of lateral deflection analysis only.   
 
Final reinforcing amount, type, size, and cover should be controlled by the structural design of 
the shaft. 
 
Settlement 
 
Settlement of the various shaft sizes was determined in accordance with AASHTO requirements. 
This settlement is based on settlement of the shaft due to end bearing on the rock. The table 
below provides maximum total settlement for various shaft sizes assuming that the full allowable 
bearing capacity is utilized.  The actual settlement noted in each shaft should be less than these 
values. 
 

Shaft Diameter 
(ft) 

Total Settlement 
(in) 

2 0.0014 
2.5 0.0018 
3 0.0021 

3.5 0.0025 
4 0.0028 

 
Design Recommendation 
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Based on the proposed loads for the structures and the allowable capacities, lateral displacements 
and settlements for the various shaft sizes above, we recommend that a minimum shaft diameter 
of 2.5 feet be used for the gantry foundations.  All shafts should be socketed a minimum of 5 feet 
into the bedrock.  Other considerations, such as tower size, impact protection and structural 
design of the shaft may require a larger final shaft size. 
 
4.3 Toll Tunnel Foundation 
 
The AASHTO Standard Specifications for Highway Bridges – 17th Edition was used to calculate 
an allowable bearing capacity for shallow foundations.    For the purposes of evaluation of the 
allowable bearing capacity, initial assumptions were made for tunnel foundations.  The tunnel 
foundation is assumed to consist of the bottom slab of the tunnel, 10 feet wide by the full tunnel 
depth.   
 
The proposed tunnel will be founded on both rock and existing soils.  The allowable bearing 
capacity will be controlled by the portion of the tunnel supported by soils.  We recommend that 
the tunnel foundation be designed for an allowable bearing capacity of 4.5 ksf.   
 
We estimate that the settlement of the tunnel structure will be negligible due to the overall 
decrease in stress at the bottom of tunnel elevation, as the weight of the existing soils present 
exceeds the weight of the proposed tunnel structure.  Any settlement noted would be related to 
any loosening of soils immediately under the tunnel during construction and should occur during 
construction. 
 
In order to limit the potential for stress concentrations in the foundation, the portion of the tunnel 
supported by rock, should be overexcavated a minimum of one foot below the bottom of tunnel 
elevation.  Open graded gravel should be placed under the tunnel in this area. 
 
In addition, groundwater was noted in some borings as high as 4.5 feet below the existing 
subgrade.  The tunnel structure should be designed to take in account the effects of buoyancy if it 
is not possible to drain the water from the tunnel area, by use of trench drainage open to daylight. 
 
4.4 Sign Foundations 
 
It is our understanding that the foundation design for the proposed sign structures will be 
provided by the contractor.  As such, we have provided some general foundation design 
recommendations below. 
 

 Due to the relatively shallow depth to rock noted in the sign borings, 4.5 to 10.5 feet, 
both shallow foundations and shafts are applicable foundation types and should be 
investigated. 
 

 Foundation construction should use appropriate means to prevent damage of existing 
pavement areas of structures. 
 

The sign foundation design chosen by the contractor should be submitted to HNTB for review. 
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4.5 Seismic Design Criteria 
 
Based on our review of the requirements of the AASHTO specifications, Division IA, Section 3, 
and the results of the field investigations, the following seismic criteria should be used during 
design of the proposed structure. 
 
Seismic Design Criteria 
 

Peak Acceleration Coefficient (% g) 7.0 

Seismic Performance Category A 

Soil Profile Type I 

Site Coefficient (S) 1.0 

Liquefaction Potential Not Applicable 

 
4.6 ORT Slab on Grade 
 
The proposed ORT lanes will require a new slab on grade within the ORT lanes.  It is our 
understanding that the toll sensors placed in the slab are sensitive to settlement of the slabs.  Due 
to the presence of granular soils and relatively high rock elevations in the area of the ORT, we 
expect settlements to be negligible under the slabs.   
 
The area of the ORT slab on grade should be compacted and proofrolled with a fully loaded 
tandem axle dump truck prior to slab placement. Any areas of deflection or pumping noted 
during proofrolling should be excavated and replaced. 
 
For design of the ORT slab a K value of 100 pound per cubic inch (pci) may be used. 
 
5.0 CONSTRUCTION CONSIDERATIONS 
 
5.1 Existing Structures 
 
Care should be taken during construction activities which could impact existing structures and 
utilities which are to remain.  Specifically, construction of the tunnel and new gantry foundations 
will need to limit potential impact on the portions of the existing toll plaza which are to remain.  
Properly sized casing should be used for drilled shaft construction to prevent any loss of soils and 
damage to surrounding structures or pavement areas. 
   
 
5.2 Construction Dewatering 
 
No dewatering activities should be required beyond typical construction practices.  These may 
include ensuring positive drainage from the site for rainwater and preventing run-off from the 
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adjacent roadway from accessing the construction area.  If drilled shafts are drilled in a dry 
condition, care should be taken to remove any groundwater which collects in the shaft excavation 
prior to placement of concrete. 
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LIMITATIONS 
 
 
Explorations 
 
 Water level readings have been made in the boreholes at times and under conditions stated in 

the boring logs. This information has been reviewed and interpretations have been made in 
this report.  However, it must be noted that fluctuations in the level of the groundwater may 
occur due to variations in rainfall, temperature, and other factors occurring since the time 
measurements were made. 

 
Review 
 
 In the event that any changes in the nature, design or location of the proposed structure are 

planned, the conclusions and recommendations contained in this report shall not be 
considered valid unless the changes are reviewed and conclusions of this report modified or 
verified in writing. 

 
Use of Report 
 
 This Geotechnical Report has been prepared for this project by HNTB.  This report is for 

design purposes only.  Contractors wishing a copy of the report may obtain it with the 
understanding that its scope is limited to design considerations only. 
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Boring Logs



Falmouth Spur ORT Boring Location Plan

N

Overhead Sign Borings – West of Plaza

SB 1

SB 2

SB 3

SB 4

Boring locations shown are approximate. See Boring Log for
Coordinate information.



Falmouth Spur ORT Boring Location Plan

N

ORT and Pedestrian Tunnel Borings

PB 5

PB 11

PB 8

PB 9

PB 10PB 7PB 6

PB 4

PB 2

PB 3

PB 1

PB 12 PB 13

PB 14

Boring locations shown are approximate. See Boring Log for
Coordinate information.



Falmouth Spur ORT Boring Location Plan

N

Overhead Sign Borings – East of Plaza

SB 6

SB 5 SB 8

SB 7

Boring locations shown are approximate. See Boring Log for
Coordinate information.



=--NTB 31 St. James Avenue, Su1te 300 
Boston, MA 02116 SOIL BORING LOG Phone (617) 54Z·6900 
Fax (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327990.9, E 2929563 

g ._c ll c Gl ... ~.2 c u ._o -Ill 

~~ "'"' ~ Q..C .c ·-80' ...... EE .c Q. c."' ... 0 ... f Ill :I Q. ulll 3:- Gl> 
UlZ Gl QIC 0 1!1 Q~ c at:~ iii w 

179 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile 853 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.53 ft 

lithology 

· Asphalt 

Boring Number: PB-1 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/ 16/ 2014 Completed: 7/16/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: 7 ft 

Field Representative: E Strode 

Comments 

Dense, brown, m01st, coarse to medium SAND and GRAVEL (FILL) 

SS-1 I -3 

SS-2 3-5 

16/24 

14/24 

17 
17 
18 
13 

-

-

-

-

-

- -

- -

1- -

1- -

15 
i6.( 

- -

- -

1- -

I- -

Medium dense, tan, moist, medium to fine SAND 

Cobbles and Boulders 

Weathered SCHIST 

Top of Core 9.5 ft- Sec auached Rock Core Log 

KOIIerOll to 9.5 ft 

Boring Number: PB-1 
Page 1 of 1 



c-INTB 31St. James Avenue, Su1te 300 
Boston, MA 02116 
Phone (617) 542·6900 
Fax (617) 428·6905 

ROCK CORING LOG Boring Number: PB-1 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 
Core Barrel: NQ 

Barrel Type: Double Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile 853 Ground Surface Elevation: 178.53 ft 
Location: Falmouth, ME 

Boring Location: N 327990.9, E 2929563 

cu'" -CII 
Q..O 
EE 
c7Si 

RC-1 60/60 72 

10 

169 

15 
164 

20 

159 

Boring Size: 4 in 

Coring Method: Core 
Date Started: 7/16/2014 Completed: 7/16/2014 

Field Representative: E Strode 

lithology 

9.5'- 14.5'- GNEISS- moderately fractured to sound, hard, fresh, dark gray, coarse grained 
9. 5 - 9. 7' - Extreme~y fractured :one 

I 0. 1' - Joim, 20 deg, planar, rough, open 

10.4'- Joim, 10 deg, planar, rough. open 
10.6'- Jomt. 10 deg. planar, rough. open 

10.9'-Joint. IOdeg,planar, rough, open 

11.2'- I" Highly weathered =one 

11.5'- Joint, 5 deg, stepped to planar, rough, open 

11.9'- 2 Intersecting joints- 10 deg, planar. rough. open; and 30 deg, planar. rough. open 

12.3 - 12.8'- Quarts seam 

13.4'- Joim. 15 deg. planar, rough, open 

13.8'- Joint. 15 deg, planar, rough. open 

14.5'- Bottom of Exploration 

Comments 

Boring Number: PB-1 
Page 1 of 1 



MNTB 31 Sl James Ave-nue, Su•te 300 
Boston. M A 02116 SOIL BORING LOG Phone (617) 542-6900 
f n (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327996.8, E 2929589.5 

g ..._c ~ c cu '- ~~ c u - o -CU :::l:::t :c Q,,Q cura ~·-
~ 80' Q, 

...., .... 
EE >'- c.ra ...., o""' ra 
c71i Q, ucu 

== - t; 
cu> 

cu cue 0 c.!! 
Q a:~ iii w 

178 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.15 ft 

Lithology 

' Asphalt 

Dense, brown, moist, SAND and GRAVEL (FILL) 
-

Boring Number: PB-2 

Advancement Method : Auger/ Drive and Wash 

Date Started: 7/16/ 2014 Completed : 7/ 16/2014 

Abandonment Method: Backfilled with Spoils 
Groundwater during Drilling: ft 

Field Representative: E Strode 

Comments 

I 17 
II SS- 1 I -3 16/ 24 

Medium dense, tan to light brown, moist, medium to fi ne SAND, trace gravel (FILL) 

SS-2 3 - 5 16/ 24 

7 
6 

8 
8 
12 
17 

-

-

I§ -

r- it3-
~ -m -

~ ~ 
~r- -

I- -

- -

- -

I- -

I- -

- -

- -

r- -

r- -

GNEISS 

Top of Core- 8.3 fi- See attached Rock Core Log 

~~~~ed to 8.3 ft to set 

Boring Number: PB-2 
Page 1 of 1 



MNTB 31St. Jamf!s Avenue. Suite 300 
Boston, MA 02116 
Phone (617) 542·6900 
rax (617) 428·6905 

ROCK CORING LOG Boring Number: PB-2 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 
Core Barrel: NQ 

Barrel Type: Double Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327996.8, E 2929589.5 

._c 
~ c 411'- 411 ~-2 ~ u ._o -411 Q. 

~~ ~ :<: zu Q..C 
~ EE Q. Q.IU O"'"' Q ~ 411> IU:::I ·-= u411 0' UIZ Ill 411C 1-' Q~ a:cr a: w 

Drill Rig: Mobile B53 
Boring Size: 4 in 

Coring Method: Core 

lithology 

Ground Surface Elevation: 178.15 ft 
Date Started: 7/16/2014 Completed: 7/16/2014 

Field Representative: E Strode 

Comments 

~ 8.3'- 15.8'- GNEISS- moderately to extremely fractured, hard, fresh, dark gray, coarse grained 
8.5'- Joint. 0 deg. irregular. rough. 11ery open 

Core barrel jammed at 

i l~,, ,, ; 

-o ~ c 
0 

RC-1 E 30130 20 
"' 

~ cS 

~ 
~ '- :.-;~;·; 
, .) •f'o')~ 

~ 
~ 

I 
-o 
c 
0 

RC-2 E 56/60 55 
"' cS 

~ :}~;;;:::~: 
~ 

I 

10 
-
168 

15 
-
163 

20 
158 

8. 7' - Joint, 15 deg. planar. rough. open, some weathering at JOmt face 

9.1'- Jomt. 20 deg. planar. rough. open, some weothermg at jomt face 
9.2'- Joint. 15 de g. planar. rough, open, some weathering at joint face 
9.4 ' - Joint, 20 deg. planar. rough. open, some weathering atjoi,tface 
9. 7'- Joint. 15 deg, planar, rough, open, some weathering at JOint face 
9. 9'- Joint. 15 de g. planar, rough. open. some weathering at joint face 

/0.5' - Joim. 15 deg. planar. rough. open. some weatheringat]Omtface 

ll. 1'- Joint, 20 deg, planar, rough. open. trace sand on surface 

I 1.4'- Joint, 20 deg. planar. rough. open, trace sand on surface 
1 1.5'- Joint. 20 deg. planar. rough. open, trace sand on swface 

1 2.0'- Joint, 20 deg. planar. rough. open, trace sand on surface 

1 2.5'- Joint. 20 deg, planar. rough. open, trace sand on surface 

1 2.9'- Joint, 20 deg. planar. rough. open. trace sand on swface 

13.4'- Joillf. 10 deg. planar, rough. open, trace sand on surface 

13. 7'- Joint. 10 deg. planar. rough. open. trace sand on surface 

1-1.2'- Joim, 5 deg, irregular, rough. open. trace sand on swface 

1 4.6'- Joint, 15 deg, planar. rough. open 
1 -1.8' - Joint. 15 deg. planar, rough, open 
15.0' - Joint, 15 deg, planar, rough. open 
1 5.1'- Joint, 45 deg, irregular, rough, open, discolored 

15.8'- Bottom of Exploration 

ro.s n 

Boring Number: PB-2 
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c-INTB 31 St. James Avenue. Suite 300 
Boston. MA 02116 SOIL BORING LOG Phone (617) 54Z·6900 
fax (617) 428·6905 

Oient: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 
Location: Falmouth, ME 

Boring Location: N 328027.5, E 2929554.4 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.9 ft 

Lithology 

0-6" · Asphalt 

Boring Number: PB-3 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/14/2014 Completed: 7/14/2014 

Abandonment Method: Backfilled with Spoils 
Groundwater during Drilling: ft 

Field Representative: E Strode 

Comments 

Med1um dense, tan, mo1st medium to fine SAND, trace gravel (FILL) 

SS-1 I- 3 12/24 

r- -

r- -

r- -

t- -

r- ~~-

r- -

r- -

t- -

t- -

Very dense, brown with dark brown, moist, medium to fine SAND, little gravel, trace mica 
(llighly weathered SCIIIST) 

Boring Number: PB-3 
Page 1 of 1 



MNTB 31St. James Avenue. Suite 300 
Bost on, MA 02116 ROCK CORING LOG Phone (617) 542·6900 
faK (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 328027.5, E 2929554.4 

.._c ..... c Q>'- Ql ~·g 0 
- <ll 0.. ~ :c -o 
O..J:l ~~ l!. .C·->- ...... 
EE 1- 0.. o.."' 0.., Q \'!! Q>> Rl:::l ... o<ll 0' UlZ iii <llc 1:1 o.s! 

a::& a:: 11..1 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 
Boring Size: 4 in 

Coring Method: Core 

Lithology 

Boring Number: PB-3 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: 178.9 ft 
Date Started: 7/14/2014 Completed: 7/14/2014 

Field Representative: E Strode 

Comments 

I 
10 
-
169 

9. 7'- 14. 7'- SCHIST- moderately fractured, hard, fresh to slightly weathered, gray, fine 
grained 

I 
"0 I " 0 

RC- 1 E 60/60 23 
"' Ci 

I I 
~ J - J·.iJ,':.. 

15 
-
164 

20 

!59 

9. 7 - I 0. 2' - Extremely fractured =one 

12.8- 13. 0'- Extremely fracliJred ::one 

14 -14.7'- GNEiSS seam 

14. 7'- Bottom of Exploration 

Boring Number: PB-3 
Page 1 of 1 



C-tNTB 31St. JamPs Ave- nue-. Su1t~ 300 
80$tOn. MA 02116 
Phone (617) 542·6900 
fell. (617) 428·6905 

SOIL BORING LOG 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 328033.3, E 2929583.1 

g -.c .l1 c Cl>'- ~-!:! c u -.o -CI> 

"'"' :<: c..c <1>1ii ..C·-
80' ......... 

EE ..c >'- c. c.ta .... o ... 3:-. ~ Qj> 10::1 c. u<~> 
<llZ Qj QjC 0 <.:1 0~ 

0 a:~ iii w 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.71 It 

lithology 

179 0-6" . Asphalt 

SS-1 1 - 3 12/24 

14 
19 
18 
35 

I- -
Dense, brown, moist, medium to fine SAND, some gravel (FILL) 

- -

-

Boring Number: PB-4 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/ 14/ 2014 Completed: 7/ 14/ 2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: It 

Field Representative: E Strode 

Comments 

Dense, light brown, moist, GRAVEL and coarse to fine SAND (!'ILL) 

SS-2 4 -6 14/ 24 

2 
8 

23 
19 

-

1- -

1- -

1- .~-

- -

1- -

1- -

1- -

- ~.-
164 

- -

1- -

1- -

I- -

t---S-:-CIIl-IIIS-T--------------------h~ollerbit to 7ft 

Top of Core 7ft - See attached Rock Core Log 

Boring Number: PB-4 
Page 1 of 1 



=-tNTB 31 St. James Avenut , Suite 300 
Boston. MA 02116 ROCK CORING LOG Phone- (617) 542·6900 
Fu (617) 426·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 
Location: Falmouth, ME 

Boring Location: N 328033.3, E 2929583.1 

...__c 
~ c cu'- Cll ~-2 u -<II Q. :.c -..o 

~~ ~ ~--Q..C > ........ EE 1- Q. Q.IV 0 .... Q ~ cu> IV :::I .... ucu 0' IIIZ iii cue Cl Q~ 
a:£ a: w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 
Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: PB-4 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: 178.71 ft 
Date Started: 7/14/2014 Completed: 7/14/2014 

Field Representative: E Strode 

Comments 

~1 

I 
7.0'- 1 1.2'- SCHIST, highly fractured , hard, fresh to slightly weathered, gray, fine grained 

7.0- 7.5'- Numerous thin quart= seams 
Core barrel jammed at 
II 2 feet 

-o I c: 
0 

48/50 RC-1 E 16 
"' C5 

~ I '0.:• • 

10 
-
169 

IS 

164 

20 

159 

10.2' - 112" Highly weathered seam 

10. 7'- 2" Highly weathered =one 

ll.2'- Bottom of Exploration 

Boring Number: PB-4 
Page 1 of 1 



MNTB 31 St. James Avenue, Su1te 300 
Boston. MA 02116 SOIL BORING LOG Phone (617) 542·6900 
fa x (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 
Location: Falmouth, ME 

Boring Location: N 328005, E 2929428.9 

g ....._c !I c Cll .. ~~ c u ...... 0 -CII 

"'"' :: Q..C CllnJ .t: ·-
80' ........ EE .t: > .. c. c.nJ .... 0 .... ., 

nJ::J c. u'~~ 3:-.... .. Cll> 
IIIZ Cll Cllc 0 1:1 o.s! 

0 a:cf Cii w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile 853 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.78 ft 

lithology 

t-----+----t--t----PI'"_ 
0-8'" - Asphalt 

Dense, tan, moist, medium to fine SAND (FILL) 

14 

-SS-1 I - 3 16/24 20 
14 
13 

-

16 

SS-2 3-5 17/24 16 
15 -
27 

-

-

SS-3 18 - 8.4 4/5 100/4" ~X 
-

~~ -
X 

-

Dense, gray, wet, coarse to fine SAND and SILT, some gravel 

-

SS-4 13- 15 16/ 24 -

1:· 

Boring Number: PB-5 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/15/2014 Completed: 7/15/ 2014 

Abandonment Method: Backfilled with Spoils 
Groundwater during Drilling: ft 

Field Representative: E Strode 

Comments 

~obbles noted 8.4 to 12.2 tt 

Dense, gray and brown, wet, coarse to fine SAND and GRAVEL, trace clayey s il t 

SS-5 17 -
18.5 16/ 18 

-

SCHIST 

Top of Core- 18.7 ft - See attached Rock Core Log 

r<onerolt to 18.7 tt 

Boring Number: PB-5 
Page 1 of 1 



MNTB 31St. Jat"Ms Avenut. Suitt 300 
Boston, MA 02116 
Phone (617) 542·6900 
f~x. {617) 428·6905 

ROCK CORING LOG 

Oient: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile 853 
Location: Falmouth, ME Boring Size: 4 in 

Boring Location: N 328005, E 2929428.9 Coring Method: Core 

..._c 
~ c Cll .. Cll ~..g u -CII c. ~ :c -o c...o 

~ 
Cllftl ~ .c ·-........ EE > .. c. c,ftl Lithology 0 .... c ~ Cll> ftl:::l .~ u'~~ 0' VIZ Ill Cllc Cl c~ 
a:~ a: w 

~i 18. 7'- 23. 7'- SCHIST, sound, hard, fresh, dark gray, fine grained 

I 19.5'- Joint, 30 deg, plonar, rough, open 
20 19.6'- Joint, 30 deg. planar, rough, open J-> 'J -

I 
159 20. 0'- Joint. 30 de g. planar, rough, open 

20.5'- Joint. 25 deg, planar. rough, open 
"0 g 

RC-1 E 60/60 93 
" i5 

~ 2 1.6'- Joint, 30 deg, planar, rough, open 

I 
21.8'-Joint, 30deg.planar, rough, open 

22.2'- Joint, 20 deg, planar, rough. open 
22.3'- Joint, 20 deg, planar, rough, open 
22.5- 23.4'- QUARTZ seam 

~-, .. i'; ;,~ 

23. 7'- Bottom of Exploration 

25 
-
154 

30 

149 

Boring Number: PB-5 

Core Barrel : NQ 

Barrel Type: Double 

Ground Surface Elevation: 178.78 ft 
Date Started: 7/15/2014 Completed: 7/15/2014 

Field Representative: E Strode 

Comments 

Boring Number: PB-5 
Page 1 of 1 



MNTB 31St. James Avenue, Suite 300 
Boston, MA. 02116 
Phone (617) 542·6900 
fa x. (617) 428· 6905 

SOIL BORING LOG Boring Number: PB-6 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/17/2014 Completed: 7/17/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 328059.4, E 2929421.3 

g ~2 Qj .. 
_Qj 
Q...O 'lliV 
EE .c > .. ... 0 ..... 
IV :I Q. v'll 
IIIZ Ql QIC 

0 a:~ 

ll 
c 
:1:;~ 

80' 
3:-
0 
iii 

v :c 
Q. 

I!! 
Cl 

c 
-o 
.c ·­...... 
Q.~ 
QIQI ow 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.43 ft 

Lithology 

178 0-7" Asphalt 

Field Representative: E Strode 

II - Medium dense, brown, moist, coarse to fine SAND and GRAVEL (FILL) 

SS-1 1-3 12/ 24 

SS-2 3 - 5 16/ 24 

8 
9 
10 
12 

8 
9 
12 
15 

r- -

Medium dense, tan, moist, medium to fine SAND (FILL) 

-

-

Comments 

Medium dense, brown, moist, medium to fine SAND and GRAVEL (FILL) ~.,;ooo1es noted at 7 It 

SS-3 8- 10 14/24 

SS-4 13 - 15 I 6/ 24 

5 
9 
4 
7 

14 
12 
10 
25 

-

-

-

-

Medium dense, gray, wet, medium to fine SAND and SILT , trace grave (TILL) 
r- -

-

15-r------------------------------------------------------------~ i6J 

- -
Top of Core- 15.5 ft - See attached Rock Core Log 

i- -

i- -

- -

Boring Number: PB-6 
Page 1 of 1 



MNTB 31St. James Avenue . Su1te 300 
Boston, !rotA 02116 ROCK CORING LOG Phone (617) 542· 6900 
fax (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 328059.4, E 2929421.3 

..._I: ....... 1: Ql .. Ql ~-2 u -'II Q. ~ :c -...o 
Q..O > ~~ ~ .o:·-
E E ... Q. "S,1C 

O'"' 0 ~ Ql> ta "' ... u'~~ 0' lllZ iii Qll: 1.:1 o.!! 
a:& a: w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Size: 4 in 

Coring Method: Core 

Lithology 

Boring Number: PB-6 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: 178.43 ft 
Date Started: 7/17/2014 Completed: 7/17/2014 

Field Representative: E Strode 

Comments 

@; 1 5.5'- 20.5'- GNEISS - sound, hard, fresh, light gray, coarse gramed 

~ 1 ~ ,., ~ 

~ 
{-:::,..~ .... :,!.. 

"0 

~ t:: 
0 

60/60 RC-1 E 93 

~ 
., 
0 

~ 
~ 
~ 

20 -
158 

25 

153 

30 

148 

16. 0'- Joint, 5 deg. stepped, rough open 
16. 2'- Joilll, 0 deg, planar, rough open 

17.2'- Joint, 25 deg, stepped, rough open 
1 7.3'- Joilll. 25 deg, planar, rough open 

18.8'- Joim, 0 deg. planar to stepped, rough open 

19. 6'- I" highly fraclllred =one 

20.3'- Joint, 0 deg, planar, rough 0£1!" 

20.5'- Bottom of Exploration 

Boring Number: PB-6 
Page 1 of 1 



MNTB 31 St. James Avenue, Suite 300 
Boston. MA 02116 
Phone (617) 542-6900 
fu (617) 428-6905 

SOIL BORING LOG Boring Number: PB-7 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/17/2014 Completed: 7/17/2014 

Abandonment Method: Backfilled with Spoils 
Groundwater during Drilling: 9.5 ft 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile B53 
Location: Falmouth, ME Boring Diameter: 4 in 

Boring Location: N 328064.3, E 2929451.6 Ground Surface Elevation: 179.19 ft Field Representative: E Strode 

g ~-2 cv'" -CII 
Q..O CIIIQ 

EE .J:. >'-.... 8~ IV:S Q. 
VIZ Cll eve 

0 a:CII 
~ 

SS-1 0-2 16/24 

SS-2 3 - 5 12/ 24 

SS-3 8-10 10/24 

SS-4 13 - 15 I 5/ 24 

~ c 
== 80' 
==-0 
iii 

I 
2 
3 
6 

6 
8 
13 
15 

9 
18 
13 
9 

c u -....o :c .J:.·-........ Q. Q.IV lithology 
IV .. cv> 
r.:l oJ! 

w 

179 0-6" Topsoil 

Loose, brown, wet, coarse to fine SAND, little gravel (FILL) 
-

Medium dense, brown, moist, coarse to fine SAND and GRAVEL (FILL) 

-

-

-

Dense, dark brown, moist to wet, medium to fine SAND, with gravel (FILL) 
-

-

-

Medium dense, gray, wet, coarse to fine SAND and S!L T, little gravel (TILL) 

- -

-

r- -

1- -

Comments 

~ GNEISS ~et casing to 17.6 ft 
- _r-~~~--------------------------------------------------------~ 

Top of Core I 7 7 ft - See attached Rock Core Log 

1- -

Boring Number: PB-7 
Page 1 of 1 



c-INTB 31St. James Avenue, Su•te 300 
Boston. MA 02\16 ROCK CORING LOG Phone (617) 542·6900 
f ax (617) 428-6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 328064.3, E 2929451.6 

-= ...... c Ql .. Ql ~.g u -GI a. ~ :<: -o 
Q..Q > Glftl ~ J:!·-

a. ...,..., 
E E 1- > .. a.ftl 

~i 
..., 8~ Q ~ Ql> 

iii QIC 0' (!) c.! 
Cl!ct Ill! w 

Drilling Contractor: New England Boring Cont. 

Driller : Brad Enos 

Drill Rig: Mobile B53 

Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: PB-7 

Core Barrel : NQ 

Barrel Type: Double 

Ground Surface Elevation: 179.19 ft 
Date Started: 7/17/2014 Completed: 7/17/2014 

Field Representative: E Strode 

Comments 

~ 
17. 7'- 22. 7'- Quartz GNEISS- sound to moderately fractured, very hard, fresh, light gray, 

coarse grained 

~ 
~ 

'0 ~ c 
0 

RC-1 E 60/60 96 

~ " 0 

~ 
~ 
~ 

20 
-
159 

25 

154 

30 

149 

18.6' - I " highly fractured =one 

19.2'- Joint. 5 deg, irregular. rough open 

19.8' - Joint, 0 deg. planar, rough open 

20.4' - Joint, 5 deg, planar. rough open 
20.5' - Joint, 5 deg, planar. rough open 

21. 1'- Joillf, 5 deg, planar. rough open 

22. 7'- Bonom of Exploration 

Boring Number: PB-7 
Page 1 of 1 



=-tNTB 31St. James Avenue, Suite 300 
Bo ston. MA 02116 SOIL BORING LOG Phone (6l7) 542-6900 
f~x (6t7) 426-6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 
Location: Falmouth, ME 

Boring Location: N 328010.6, E 2929462 

GI'­
-GI 
Q..Q 

EE 
Ill :I 
VIZ 

g 
..c 
~ 
Ql 
Q 

c -.o 
..C·­........ 
Q.lll 
Ql> 
c.!!! 

w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.93 ft 

Lithology 

179 0-8" · Asphalt 

Boring Number: PB-8 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/14/2014 Completed: 7/15/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: 4.5 ft 

Field Representative: E Strode 

Comments 

- Medium dense, tan, moist, coarse to fine SAN D, trace gravel (FILL) 

SS-1 1 . 3 18/ 24 

SS-2 4. 6 20/ 24 

14 
16 
28 
50 

-

-

-

5 
~ r- i7r 
~~ r-----------------------------------------~ 
r Weathered Boulder 

~---+----+---~------- r- -

CORE· 8·4 • 32/48 
12.4 

SS-3 13 • 15 8/24 

8 
7 
10 
6 

~ ... _ 
IIIII 

-

-

-

- -

- -
.·:.·· 

-

-

-

-

- -

- -

Boulder 

Coarse to fine SAND, with organics 

Medium dense, gray, wet, medium to fine SAND 

Top of Rock . 17.5 feet • See attached Rock Core Log 

f::ored 8.4-12.4' . u'""" "" "'' 
ro be boulder. 

Matenats noted in bottom of 
core run. 

Boring Number: PB-8 
Page 1 of 1 



MNTB 31 St. James Avenue, Suite 300 
Boston, MA 02116 ROCK CORING LOG Phone (617) 542·6900 
FaK (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 328010.6, E 2929462 

._c 
~ c Cl>'- Cl> ~-!2 u 

-CI> c. ~ :c ._o 
c..c ~~ ~ .C·-r: c. ........ 
EE c c.ta 

8~ 10 Cl>> 
~i 

.... 
0' ... c.!!! iii Cl>c 1:1 

a::<~> a:: w 
D. 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig : Mobile B53 

Boring Size: 4 in 

Coring Method: Core 

Lithology 

Boring Number: PB-8 

Core Barrel : NQ 

Barrel Type: Double 

Ground Surface Elevation : 178.93 ft 
Date Started: 7/14/2014 Completed: 7/15/2014 

Field Representative: E Strode 

Comments 

~~ 17.5'- 23.0'- SCHIST - moderately to extremely fractured, hard, fresh to moderately 

~ 
"0 I c: 

I 0 

RC-2 E 48/60 30 
'" 6 

I ~ 
-~ ~ :~ ,-; ~~ 

I '0 
c 
0 

83 RC-3 E 24/24 

I '" 6 

20 
-
159 

25 
-
154 

30 

149 

weathered, gray, tine grained 

23.0' - 25.0'- SCHIST, sound to moderately fractured, hard, fresh, gray, tine grained 

25. 0'- Bottom of Exploration 

Casing reset after Run 2 
to 23 n 
at 25 ft. 

Barrel jammed 

Boring Number: PB-8 
Page 1 of 1 



MNTB 31St . James Avenue, Suite 300 
Boston, MA 02116 SOIL BORING LOG Pnone (617) 542·6900 
fax. (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327972.9, E 2929471.8 

.._c: "' g ... c: Ql'- ~~ c: u .._o -GI 
"'"' :.c a...c GIIQ .J:·-
80' ...... 

EE .J: >'- Q. a,IO ... 0 ... !!! 10:::1 Q. uGI :s:-- Ql> 
VIZ Ql QIC: 0 C) o.! 

0 a:~ iii w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.49 ft 

Lithology 

0-6" Asphalt 

Boring Number: PB-9 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/15/2014 Completed: 7/15/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: 4.5 ft 

Field Representative: E Strode 

Comments 

Medium dense, brown, moist, medium to fine SAND and GRAVEL (FILL) 

SS-1 1-3 16/ 24 

13 
12 
10 
6 

-

·.::." Medium dense, tan, mmst, medtum to fine SAND 

Very dense, dark brown, wet, medium to fine SAND and SILT 

SS-3 8 8.3 1/ 4 I 00/4" : ::· -
-

I~ 
SCHIST 

-

Top of Core - 9.5 fl- See attached Rock Core Log 

r- -

- -

r- -

f- -

- -

r -

r- -

l;OOOies noted 6. 5 ft 

Boring Number: PB-9 
Page 1 of 1 



=-tNTB 31 St. James Avenue, Suite 300 
Boston, MA 02116 ROCK CORING LOG Phone (617) 542-6900 
Fax (617) 426~6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location : N 327972.9, E 2929471.8 

._c ...... c Qj ... Ql ~~ .!::! _QI Q. ~ ._o 
c...o CJru ~ .z;; .C·-> ........ 
EE 1- >'- c. c.ru 

8~ c ru Qj> 
"'"" .... 0' ... c.!! U!Z iii Qlc Cl 

~~ ~ w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: PB-9 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: 178.49 tt 
Date Started: 7/15/2014 Completed: 7/15/2014 

Field Representative: E Strode 

Comments 

I 
9.5' - I 2.5'- SCHIST- extremely fractured, hard, fresh to moderately weathered, gray Barrel jammed at 11 .2 ft 

-u c 
0 

RC-1 E 12/20 40 
"' 0 

-u 
c 

RC-2 
0 
E 12/17 24 
"' 0 

-u 
8 

RC-3 c 48148 94 <;; 
0 

I I ··~.~ 
~; 

I I 
I I I 

10 
-
168 

15 
-
163 

20 

158 

I 2.5'- I 6. 5'- SCI~IIST- sound, hard, fresh, dark gray, fine grained 

12.5' -Join!. 30 deg, planar, rough, open 
13.0'- Joint. 30 deg, planar, rough, open 

13~6'- Joint, 30 deg. planar, rough, open 
1 3.8'- Joint, 30 deg, planar, rough, open 

14.6'- Join!. 30 deg, planar, rough, open 
14.8'- Join!, 30 deg. planar, rough. open 

15. 7'- Joint, 15 deg, irregular, rough, open 
15~8' - Joinr, 45 deg, planar, rough, tight 

16.5' - Bottom of Exploration 

Barrel jammed at 12.5 ft 

Barrel jammed at I 6.5 ft 

Boring Number: PB-9 
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c-INTB 31St. James Avenue. Suit e 300 
Boston. MA 02116 SOIL BORING LOG Phone (617) 542·6900 
fax (617) 428-6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 328082, E 2929544.9 

cu'" g ~.2 ~ c c u -.o -<ll ":::s :.c Q..Q ~~ ..c·-
80' ........ 

EE ..c Q. Q.nl .... O""' ., 
Ill :I Q. u<ll ~- ... cu> 
IIIZ Ql cue 0 C) coS! 

c cc:ct ';i w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.77 ft 

Lithology 

_'!<.),._1 __ ·-~ 179 0-6" Topsoil 

Boring Number: PB-1 0 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/16/2014 Completed: 7/16/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: 7 ft 

Field Representative: E Strode 

Comments 

2 ~-~ Medium dense, dark brown, moist, coarse to fine SAND and ORA VEL (FILL) 
6 SS-1 0-2 14/24 

SS-2 3 - 5 15/ 24 

SS-3 8- 10 20/24 

SS-4 I 3 - I 4 I 2/ 12 

8 
7 

R 

5 
10 
10 
12 

2 
2 
I 
3 

36 
48 

50/0" . 

-

~ 

~ 
~~ 

.. ·: r-

r-

-

. · .. 

-

-

-

Medium dense, tan, moist, medium to fi ne SAND (FILL) 
-

5 
174-

-

-

-

Very loose, gray, wet, SILT and fine SAND, trace gravel, trace organics 
-

10 
i69-

-

Very dense, gray with brown, wet, coarse to fine SAND and SILT, some gravel ~obbles noted at 12 It 

-

-

~ r-s_c_I_H_sT----------------------------------------------------~ 
c- -

r- -

- -

Top of Core- 16.6 ft- See attached Rock Core Log 

Boring Number: PB-10 
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c-INTB 31 SL James Avenue. Suite 300 
Boston, MA 02116 
Phone (617) 54.2·6900 
f ilii( (6 17) 428·6905 

ROCK CORING LOG Boring Number: PB-1 0 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Core Barrel : NQ 

Barrel Type: Double Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile B53 Ground Surface Elevation: 178.77 ft 
Location: Falmouth, ME 

Boring Location: N 328082, E 2929544.9 

-.c ....... c 
Ql ~ CIJ ~-g ,$? u --o 
O..c c.. Ql~ ~ :c s::.·-> ...... 
E E 1- >'- c.. c.."' 
ftl ~ ... ot; Q f Ql> 
lllZ ai uc 0' ~ Q~ 

~~ a: w 

~ < 

~ 
~ 

"0 ~ g 
RC-1 E 51/54 78 I "' 0 

I 20 
-

~ 
159 

~ ,'·~"· ::,-;~:: 

25 

154 

30 

I49 

Boring Size: 4 in 

Coring Method: Core 

Date Started: 7/ 16/2014 Completed: 7/16/2014 

Field Representative: E Strode 

Lithology 

/6.6' - 16.9'- SCI-liST- highly fractured, moderately weathered, hard, dark gray 

16.9'- 18.4 '- Quartz GNEISS- moderately to extremely fractured, moderately weathered, very 
hard, white and gray mottled, coarse grained 

/8.4' - 19. 9 ~ SCHIST- sound, fresh, hard, dark gray 

/9_ 9' - 21.1'- Quartz GNEISS - sound to moderately fractured, moderately weathered, very 
hard, white and gray mottled, coarse grained 

20.4- 20.6'- Completely weathered zone 

21.1'- Bottom of Exploration 

Comments 

Boring Number: PB-10 
Page 1 of 1 



c-INTB 31 Sl. James Avenue, Suite 300 
Boston, MA 0 2116 SOIL BORING LOG Phone (617) 542·6900 
faK (617) 428 -6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327935.5, E 2929441.4 

._c "' Ill'- g ~-!2 
..., c c u ...... 0 -Ill :::J::s :c Q..C ~~ .c ·-
80' ...... EE .c Q. Q.nl ... 0.., E l':l:::J c. uCII ~ ...... Ill> 

lllz Ill Qlc 0 C) Q~ 
Q II:~ iii w 

177 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 177.19 ft 

Lithology 

Asphalt I Roadbase- Sand and GRAVEL (FILL) 
-

Boring Number: PB-11 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/22/2014 Completed: 7/22/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Field Representative: E Strode 

Comments 

7 Loose to very dense, brown, moist, medium to fine SAND, little gravel (FILL) 4 SS-1 I- 3 14/24 
3 
3 

4 

SS-2 3-4.5 12/ 18 13 
50 

5010" 
:<U 
~ 

-

-

-

5 r- i72-

- -

- -

- -

r- -

- -

1- -

r- -

r -

r- -

- -

- -

GNEISS 

Top of Core- 4.7 ft- See attached Rock Core Log 

Boring Number: PB-11 
Page 1 of 1 



MNTB 31 St. Jame'S AYenue, Suite 300 
Boston. MA. 02116 ROCK CORING LOG Phone (617) 542·6900 
fax (617) 428-6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327935.5, E 2929441.4 

.._c: .. QJ ~.g ~QJ c. 
c..c 

~ 
QJftl 

E E > .. 
0 ... 

~i 
... uGJ 
iii QJC: 

a:~ 

...... 
~ 
!:!.-
Q 
0' a: 

u 
:c 
c. 
f! 

C) 

c: .._o 
.s::·­...... 
c.ftl 
QJ> 
Q~ 

w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: PB-11 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: 177.19 ft 
Date Started: 7/22/ 2014 Completed: 7/22/2014 

Field Representative: E Strode 

Comments 

1 ....... ," 

~ 
5 

172 
4. 7' • 10. 7'· Quartz GNEISS· sound, to moderately fractured, very hard, fresh , white and gray 

mottled, coarse grained 

~ 
~ 
~ 

-o ~ c: 
0 

56n2 RC-1 E 47 
"' 

~ Ci 

~ 
~ i J~ 10 

167 

IS 

162 

5.0' • Joi/11, 20 deg. irregular. rough, open 

5.4' ·Joint, 0 deg, planar. rough. open, lillie sand on surface 

5.9' ·Joint, 40 deg, planar to irregular, rough, open 

6.4' ·Joint, 0 deg, planar, rough, open 
6.4 · 8.2' ·Gray SCHIST 
6. 7 · 7.6' • Completely weathered =one - lost during coring 

7.9'- Joint, 20 deg, planar. rough, open 

8.2'- Joint, 10 deg, planar, rough, open 

9.2'- Joint, 10 deg, planar. rough, open 
9.3' -Joint, 15 deg, planar. rough. open. trace sand of surface 

9.8'- Joint, 10 deg, irregular to stepped. rough. open 

I 0. 7' · Bottom of Exploration 

Boring Number: PB-11 
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C-INTB 31St. James Avenue. Suite 300 
Boston. MA 02116 
Phone (617) 542·6900 
Fax (617) 426-6905 

SOIL BORING LOG Boring Number: PB-12 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/22/2014 Completed: 7/22/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Boring Location: N 327938.9, E 2929476.3 Ground Surface Elevation: 177.26 ft Field Representative: E Strode 

g -.c 
Q)'- ~-g _Q) 
Q,..Q Qlta 
EE .c >'-... 0 ... 
1'0=> Q. UQI 
CllZ Q) Qlc 

0 a-:.f 

SS-1 I - 3 14/24 

SS-2 3 - 3.7 8/8 

SS-3 5-6.2 8/ 14 

~ 
c 
=>:. 
80' 
3:--
0 
iii 

3 
6 
6 
II 

16 
75/4" 

2 
6 

5015" 

u 
:c 
Q. 
Ia ... 
C) 

~ 

c -.o .c·­...... 
a, <a 
Q)> 
o.!! w 

Lithology 

177 0-6" Asphalt 

Roadbase- SAND and GRAVEL (FILL) 
-

Medium dense, tan, moist, medium to fine SAND, trace gravel (FILL) 
-

-

Boulder 3.5 - 4.5 ft 

~ -r-----------------------------------------------------~ _ .-t- Very dense, br0\\'11, moist, SILT and SAND, little gravel 

.. 1- -
r---+---,_---r---+~~ 1----------------------------------------------------~ 

~ ~ r~SCI·II~ST ______________________________ ~ 

t- -
Top of Core 6.5 fi- See attached Rock Core Log 

- -

- -

1- -

- -

- -

1- -

t- -

- -

- -

1- -

Comments 

Boring Number: PB-12 
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C-INTB 31 St. Ja~s Avenue. Sutte 300 
Bosl on, t.tA 02116 
Phone (617) 542·6900 
fax (617) 4ZB·6905 

ROCK CORING LOG Boring Number: PB-12 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 
Core Barrel: NQ 

Barrel Type: Double Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile 853 Ground Surface Elevation: 177.26 ft 
Location: Falmouth, ME Boring Size: 4 in 

Boring Location: N 327938.9, E 2929476.3 Coring Method: Core 

Date Started: 7/22/2014 Completed: 7/22/2014 

Field Representative: E Strode 

...._c: 
~ Ql .. Ql ~..g u - GI Q. ~ :c Q..C >- Glftl e.. EE .... > .. Q. 0 ... Q f Ill :I ... uGI 0' VIZ iii Qlc: 1:1 

c:~ c: 

I ., 

I c: 

RC-1 
0 

36/36 22 E 
"' 6 

I 
~ I 

., I 3 
RC-2 E 48/48 19 

"' 6 

I I -.;::~ 

c: ...._o 
.r: ·-...... 
c.ftl 
Ql> 
c.!! w 

10 -
167 

15 

162 

20 

157 

Lithology 

6.5' - 13 .. 5'- SCHIST- moderately to extremely fractured, hard, fresh to moderately weathered, 
dark gray 

6.5- 7.3' - Extremely fraclured =one 

7.6'- Joint, 20 deg. planar. rough. open. /race sand on surface 
7.8'- Join/, I 0 deg, irregular. rough. vety open. calcite on surface 

8.1'- Joint. 35 deg. planar. rough. open. I race sand on surface 
8.3- 8.6'- Exlremely wealhered =one 

8.8'- Joilll, 40 deg. planar to slepped, rough, open, /race sand on surface 
8.9'- Joint, 30 deg. planar. rough, open, trace sand on surface 
9.2' - Join/, 30 deg. planar, rough, open, trace sand on surface 

9. 7'- Join/. 30 deg, planar. rough. open. I race sand on swface 

I 0. I - I 0. 7'- Extremely frac/ured =one 

10.9' - Joint. 20 deg. p lanar. rough. open, ca/cile on surface 
// . /'-Joint. 20 deg. planar. rough. open. /race sand on surface 
11.3' -Join!, 15 deg. planar. rough. open, /race sand on surface 
11.5'- Joint, 45 deg. planar. rough. open 

1/.8 ' - Joint, 25 deg. planar. rough. open 

12.1'- Joim. I 0 deg. planar. rough. open. /race sand on surface 
12.2'- Joim. 10 deg. planar. rough. open. !race sand on surface 
12.3'-Joim. /Odeg.planar, rough, open. lracesandonswface 
12.6'-Joint, / Odeg.planar. rough. open,tracesandonsurfoce 
12. 7' - Joim. I 0 de g. planar. rough. open. /race sand on surface 
1 3.0'- Joint. 10 deg. planar. rough. open. /race sand on surface 
13- 13.5'- Quart= Gneiss seam 

13.5' - Bottom of Exploration 

Comments 

Barrel jammed at 9.5 ft 

Barrel jammed at 13.5 0 

Boring Number: PB-12 
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MNTB 31St. James Avenue, Su1te 300 
Boston. MA 02116 
Phone (617) 542·6900 
f u (617) 428 ·6905 

SOIL BORING LOG Boring Number: PB-13 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 
Advancement Method: Auger/ Drive and Wash 

Date Started: 7/22/2014 Completed: 7/22/2014 

Abandonment Method: Backfilled with Spoils 
Groundwater during Drilling: tt 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile 853 
Location: Falmouth, ME 

Boring Location: N , E 

g .._c J!l 
Gl'- ~.g c -GI :O:o o..c Gllll 80' EE s= >'-... 0 ... 
111::0 Q, uGI ~-<liZ Gl Glc 0 Q a:& iii 

2 
SS- 1 0-2 12/24 8 

16 
17 

c u .._o :c s= ·-...... Q, o,lll 
(!! a~> 
Cl c.!! w 

~ 
177 

~ 
-

-

~~ 

i 
-

-

5 
~ 172 

r- -

- -

r- -

1- -

10 
1- 167-

- -

>- -

1- -

1- -

- -

- -

r- -

r- -

Boring Diameter: 4 in 

Ground Surface Elevation: 177.42 tt Field Representative: E Strode 

lithology Comments 

0-2" Topsoil ~ooro~nate ~nro was not 
r----'-"';.;;..;.;----------------------------JJrovided 

Medium dense, brown with dark brown, moist, SAND and GRAVEL (FILL) 

Boulders and Cobbles 

SCHIST 

Top of Core 5.2 ft- See attached Rock Core Log 

ossible prior blast 

Boring Number: PB-13 
Page 1 of 1 



MNTB 31 St. James Avenue. Suite 300 
Boston. MA 02116 ROCK CORING LOG Phone (617) 542·6900 
ra ~: (617) 428·6905 

Oient: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N , E 

..... = ~ c Ql .. Ql ?:·!2 ~ v ._o -QI Q. 

~~ ~ :c ..C·-Q..O 
~ .... EE Q. Q.Ol 0 .. Q ~ Ql> Ol::l ~ VQI 0' UIZ Ill QIC 1.!1 c.! 

a:~ a: w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile 853 

Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: PB-13 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: 177.42 tt 
Date Started: 7/22/ 2014 Completed: 7/22/2014 

Field Representative: E Strode 

Comments 

~~ 

I 
5.2'- 10. 7'- SCHIST, moderately to extremely fractured, hard, fresh to moderately weathered, 

dark gray 
5.6-6.0' loss due to 
h1ghly weathered zone 

' 

~ 
'0 I c: 
0 

60/66 36 RC-1 E 

I "' Ci 

I 
~ ~ ~=) ~~ :~ 

10 -
167 

15 

162 

20 

'"' 

6.6 - 7.1'- Highly weathered =one 

7.2 ' - Joi/11, 5 deg, Irregular. rough, open 
7.4'- Joint, 10 deg. planar, rough. open 
7.5' - Joint, 35 deg, planar, rough. open 
7.8' - Joint, 15 deg. planar, rough, open, sand on swface 
7. 9- 8. 1' -Extremely fractured =one 

8.4'- Joint, 15 deg. planar, rough. open, sand on surface 

8.8'- Joint, /0 deg. planar. rough, open, sand on swface 

9.1 - 9.3'- Highly weathered =one 

9.6'- Joint, 20 deg. planar. rough, open 

10.2' - Joint, 20 deg. planar to stepped, rough. open 

Boring Number: PB-13 
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=--NTB 31 St. James Avenue, Su•te 300 
Boston. MA 02116 SOIL BORING LOG Phone (617) 54:2-6900 
Fax. (617) 428-6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327968, E 2929435 

Qj'­
-Gl 
Q..C 
EE 
"':I lllZ 

.._c: 
~-~ 
Cll"' >'-0 ... 
uGI Qlc: 
11::~ 

c: 
-o -=·-...... 
c."' cu> 
c.!! 

"' 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: 178.25 ft 

Lithology 

178 0-6" Asphalt 

Boring Number: PB-14 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/22/2014 Completed: 7/22/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Field Representative: E Strode 

Comments 

, brown, moist, >fine SAND and GRAVEL (FILL) 

SS-1 0-2.2 12/26 

SS-2 3 - 5 18/ 24 

SS-3 8- 10 16/ 24 

SS-4 
13-
13.8 

8 
15 
20 
28 

-

-

-

-

-

-

-

-

1- -

1- -

1- -

- -

Dense, light brown, moist, medium to fine SAND (FILL) 

Medium dense, orang ish brown, moist, medium to fine SAND and GRAVEL 

Very dense, brown, wet, coarse to fine SAND and GRAVEL, li ttle silt 

Top of Rock 14ft- See attached Rock Core Log 

Hara augering, possible 
boulder 2.8-3 ft 

Boring Number: PB-14 
Page 1 of 1 



MNTB 31 St. James Avenue. Suite 300 
Boston. MA 02116 ROCK CORING LOG Phone (617) 542· 6900 
fax {617} 428 ·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N 327968, E 2929435 

.._,c 
~ c cu'" <II ~~ v -<II c.. ,$? :c ..... 0 

c...o 
~ 

<IIIII ~ ..C·-........ 
EE >'- c.. c..<~~ 0 ... Q E ~i 

... v<ll 0' 
cu> 

iii cue Cl c.!! 
ct:~ ct: w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: PB-14 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: 178.25 ft 

Date Started: 7/22/2014 Completed: 7/22/2014 

Field Representative: E Strode 

Comments 

., 
~ 14.0'- 15.0'- Quartz GNEISS- moderately to extremely fractured, hard, fresh, gray and white Barrel broke at 15 ft No " 0 mottled, coarse grained RC-1 E 12112 33 

"' , .... 
0 F:>;~~ .. ... ' 15 -

163 

20 

158 

25 

153 

I 4.4'- Joint, I 0 deg, irregular, rough, open 
14.5'- Joint. 70 deg, planar. rough. open, discolored 

I 5. 0'- Bottom of Exploration 

additional coring 
performed. 

Boring Number: PB-14 
Page 1 of 1 



MNTB 31 St. James Avenuli" , Suite 300 
Boston. MA 02116 SOIL BORING LOG Phone (617) 542·6900 
fn (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N, E 

«>'" g ~~ .l!l c c u -o -GJ :I :::I :c Q..C ~e .= ·-
.<: 80' Q. 

........ 
EE "" ot; 10 

Q.IO 

~i 
Q. ::- .. QJ> 
QJ uc 

..2 <.:) Q~ 
Q ~~ w 

Ill 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: ft 

Lithology 

Boring Number: SB-1 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/17/2014 Completed: 7/17/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Field Representative: E Strode 

Comments 

~ 
0-2". Topsoil ~oordmate 1n1o was not 

f-..:....:O-.::....:..!:..:...:..--'----------------------------J>rovided 
2 
3 ·.::: 

SS-1 0-2 14/24 4 :··<: -
7 

-:-:·_ 

.:_: :::: 
::::1-
:j 

-

-

7 

SS-2 5-7 14/24 6 -6 
7 

~~i 
-di& 

-

1-

1-

t-

-

r 

1-

-

-

-

1-

-

-

-

-

j__ 

-

-

!.L 

-

-

-

-

~-

-

-

-

-

Loose, orange brown, moist, medium to fine SAND 

Stiff, gray, moist, SILT, little fine sand 

Weathered SCHIST 

Top of Core . 8 n · See attached Rock Core Log 

Boring Number: SB-1 
Page 1 of 1 



MNTB 31 St. James Avenue. Sutte 300 
Boston. MA 02116 ROCK CORING LOG Phone (617) 542~6900 
rex (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N, E 

._c 
~ c Qj'- Qj ~..g u -Cil Q. :c ._o 

Q...O >- ClliQ e... S:·-
Q. .... EE ... >'- Q.IQ o"'"' Q E Qj> 

~i 
..., uCil 
iii QlC 0' (!) c.!! 

c.:& c.: w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile 853 

Boring Size: 4 in 

Coring Method: Core 

Lithology 

Boring Number: SB-1 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: ft 
Date Started: 7/ 17/ 2014 Completed : 7/ 17/ 2014 

Field Representative: E Strode 

Comments 

I 8.0' - 13.0'- SCHIST - fi ne grained, fresh to s lightly weathered, moderately to slightly 
fractured, very hard, gray 

"0 
c 

RC-1 
0 
E 
"' 

59/60 58 

0 

WI 
~ I 
I 
fl 

10 
-

IS 

20 

13.0'- Bottom of Exploration 

Boring Number: SB-1 
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MNTB 31 St. Jame-s Avenue. Su1te 300 
Boston. MA 02116 
Phone (617) 542 6900 
fax (617) 428-6905 

SOIL BORING LOG 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile B53 
Location: Falmouth, ME Boring Diameter: 4 in 

Boring Location: N, E Ground Surface Elevation: ft 

g ...... = !I c Gl'- ~.2 c u 'O -Gl ::1::. :.c Q..Q ~e .c ·-.c 80' a. ........ 
EE .... st "' 

a."' "':I a. ~ ...... .... Gl> 
IIIZ Gl Glc ..9 Cl c~ c IIi:~ w 

Ill 

Lithology 

Very loose, brown, moist, coarse to fine SAND, trace clay 

-

-

SCI liST 

-

I- ~-
Top of Core 4.5 fl - See attached Rock Core Log 

I- -

1- -

1- -

I- -

I-
!Q_ 

I- -

1- -

1- -

I- -

IS 
1- --

1- -

1- -

I- -

I- -

Boring Number: SB-2 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/18/2014 Completed: 7/18/2014 

Abandonment Method: Backfi lled with Spoils 

Groundwater during Drilling: ft 

Field Representative: G Kola 

Comments 

r--ooramate 1nro was not 
provided 

Boring Number: SB-2 
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MNTB 31 St. James Avenue, Suite 300 
Boston. MA 02116 ROCK CORING LOG Phone (617) 542·6900 
ra. (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 
Location: Falmouth, ME 

Boring Location: N, E 
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Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile 853 

Boring Size: 4 in 

Coring Method: Core 

Lithology 

Boring Number: 58-2 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: ft 
Date Started: 7/18/2014 Completed: 7/18/2014 

Field Representative: G Kola 

Comments 

I 5 
4.5'- 9.5'- SCHIST- slightly weathered, sound to moderately fractured, hard, fine grained 
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9.5'- Bottom of Exploration 

Boring Number: SB-2 
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MNTB 31 St. James Avenue, Su ite 300 
Boston. MA 02116 
Phone (617) 542·6900 
f ax. (617) 428·6905 

SOIL BORING LOG Boring Number: SB-3 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/21/2014 Completed: 7/21/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft: 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile B53 

Location: Falmouth, ME 

Boring Location: N , E 
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Boring Diameter: 4 in 

Ground Surface Elevation: ft: Field Representative: E Strode 

Lithology Comments 

0-2" Topsoil ooromate 1n o was not r-.:....::__:..::..<:..::.::..:..: ___________________________ -tJrovided 
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Gravel ROADBASE 

Very dense, gray with brown mottling, wet, medium to fine SAND with silt 

Top of Core- 9.5 ft- See attached Rock Core Log 

~obbles noted 4-7ft 

Boring Number: SB-3 
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=-tNTB 31St. James Avenue, Suite 300 
Boston, MA 02116 
Phone (617) 542·6900 
ru (617) 426·6905 

ROCK CORING LOG Boring Number: SB-3 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 
Core Barrel: NQ 

Barrel Type: Double Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile BS3 Ground Surface Elevation: tt 
Location: Falmouth, ME 

Boring Location: N , E 
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Boring Size: 4 in 

Coring Method: Core 
Date Started: 7/21/2014 Completed: 7/ 21/2014 

Field Representative: E Strode 

Lithology 

9.5'- 14.2'- SCHIST- moderately to extremely fractured, hard, dark gray, moderately 
weathered, with pyrite 

9.5'- Joinr- 30 deg. planar, rough. open, discolored, some sand on surface 
9. 7- 9. 9'- Extreme~v fractured =one 
10.3' - Joint- 45 deg, planar, rough. open, discolored. some sand on swface 
10.4'- Joint- 45 deg. planar, rough. open. discolored. some sand on surface 
10.6' - Joinr- 60 deg. planar, rough. open, discolored, some sand on swface 
I 0. 7'- Joint- 70 deg, planar. rough. open, discolored. some sand on swface 
11.0' - Joint- /0 deg, irregular, rough. open 
11.3- 12.-1- Quart= GNEISS seam 

14.2' - 19.2'- SCH IST - sound to slight ly fractured, hard, fresh, dark gray, with pyrite 

14.5' -Joint- 15 deg, planar. rough, open 

15.4' - Joint- 15 deg. planar, rough, open 

15.8'- Joint - 15 deg. planar, rough, open 
16. o·- Joinr- 15 deg, planar, rough, open 

/6.3' -Joint- 15 deg, planar, rough. open 

16. 7'- /"extremely fractured =one 

17.2'- Joint- 15 deg. planar. rough. open 
17.4'- Joint - 15 deg, planar, rough, open 

I 8.1' - Joinr - 15 de g. planar, rough. open 
18.3'- 2 intersecting Joints- 0 deg. planar, rough, open; and 40 deg. planar, rough, open 

19.2' - Bottom of Exploration 

Comments 

Barrel jammed at 11 .5 fi 

Barre l jammed at 14 2 fl 

Boring Number: S B-3 
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MNTB 31St. James Avenue, Suite 300 
Boston, MA 02116 SOIL BORING LOG Phone (617) 542·6900 
fax. (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N , E 
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Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: ft 

Lithology 

Boring Number: SB-4 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/21/2014 Completed: 7/21/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Field Representative: E Strode 

Comments 

t.;OOrarnate mro was not l'' 0-3" Topsoil 1--.:...:.--=..::L::c:.:.c __________________ _______ __ -t:>rovided 
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Medium stilT, gray, moist, SILT, with sand (fiLL) 

Loose, light brown, moist, medium to fine SAND (FILL) 

Medium dense, orangish brown, moist, medium to fine SAND, linle gravel, trace mica 

Weathered SCHIST 

Boring Number: SB-4 
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=-tNTB 31 Sl. Jo1mes Avrnue. Su1te 300 
Boston. MA 02116 
Phone (617) 542·6900 
fax (617) 428·6905 

ROCK CORING LOG Boring Number: SB-4 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 
Core Barrel: NQ 

Barrel Type: Double Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile B53 Ground Surface Elevation: tt 
Location: Falmouth, ME 

Boring Location: N , E 
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Boring Size: 4 in 

Coring Method: Core 
Date Started: 7/21/2014 Completed: 7/21/2014 

Field Representative: E Strode 

lithology 

8.0'- 13.0'- Quartz GNEISS- sound to moderately fractured, very hard, fresh, dark gray and 
white mottled, coarse grained 

8.0'- Joint- 10 deg. planar. rough, open, discolored, lillie sand on surface 
8.3'- Joint - 15 deg, planar, rough, open, discolored, litrle sand on surface 
8.5' -Jomr- 10 deg, planar, rough, open, discolored, litrle sand on surface 
9.0'- Joinr- 5 deg, planar, rough, open, discolored, lirrle sand on surface 

9.5'- Joinr- I 0 deg, planar. rough, open, discolored. Iurie sand on surface 
9.6'- Joinr - 5 deg, planar, rough, open, d1scolored, lillie sand on surface 

10.1- 10.4'- Highly weathered, exrremely fracrured =one 

I 0. 9'- Joint- 5 deg, planar, rough, open, discolored, lillie sand on surface 
II. /'- Join/- 5 deg, planar, rough, open. discolored, lillie sand on surface 

11.4'- Join/- 5 deg. planar, rough, open, discolored, litrle sand on surface 
11.5'- Join/- 30 deg, planar. rough, open. discolored, liule sand on surface 
II. 7'- Joint - 20 deg, planar ro stepped, rough. open, d1scolored, lillie sand on surface 

12. 7'- Joinr- 0 deg, planar, rough, open. discolored, lillie sand on surface 

13.0'- Bottom of Exploration 

Comments 

Boring Number: SB-4 
Page 1 of 1 



MNTB 31 St. James Avenue, Suite 300 
Boston. MA 0 2116 SOIL BORING LOG Phone (617) 542-6900 
fa ~ (617) 428-6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 
Location: Falmouth, ME 

Boring Location: N , E 
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Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile 853 

Boring Diameter: 4 in 

Ground Surface Elevation: tt 

Lithology 

Boring Number: 58-5 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/21/ 2014 Completed: 7/21/ 2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: tt 

Field Representative: E Strode 

Comments 

<.-oormna1e mro was no1 
1-----"--'------- - - ---- ------------------Provided 
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~ollerbit to 9 5 ft 

Boring Number: SB-5 
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c-INTB 31 SL Ja~s Avenut, Suitt 300 
Boston, MA 02116 ROCK CORING LOG Phone (617) 542·6900 
fax (617) 428-6905 

Oient: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

location: Falmouth, ME 

Boring location: N , E 
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Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: SB-5 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: ft 
Date Started: 7/21/2014 Completed: 7/21/2014 

Field Representative: E Strode 

Comments 

I 10 
9.5'- 14.0'- SCHIST- moderately fractured, hard, fresh, dark gray, with pyrite 

9. 7'- Joint. 0 deg. planar. rough, open 
Core barrel jammed at 
14 fi 

I 
-o ~ g 

RC-1 E 54154 52 I ., 
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9. 9'- Joint. 0 deg. planar, rough. open, little sand on surface 
I 0. I'- Joint. 10 deg. planar, rough. open. linle sand on surface 

10.4'-Joint. IOdeg,planar, rough. open. lrnlesandonsurface 
10.6' -Joint, 20 deg. planar. rough. open, linle sand on surface 

I 1.5'- Joint. 20 deg. planar. rough. open. liflle sand on surface 
11.6'- Joilll. 20 deg, planar, rough. open. lrnle sand on surface 

I 2.0' - Joint, 10 deg, planar, rough. open. /rule sand on swface 
I 2.2'- Joint, 20 deg, planar, rough. open. liule sand on swface 
I 2.4'- Joint, 20 deg. planar, rough, open. liule sand on surface 
I 2.6'- Joint, 20 deg. planar. rough, open, linle sand on surface 
I 2.8'- Joint, 5 deg. planar, rough, open, Iurie sand on surface 
I J.O'- Joim, 0 deg. irregular, rough. open. linle sand on surface 
I 3.2'- Joint, 5 deg, planar, rough. open. lillie sand on swface 

13.6'- Joint, 5 deg, planar, rough. open. Iurie sand on surface 

14.0'- Bottom of Exploration 

Boring Number: SB-5 
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:-INTB 31St. James Avenue, Suite 300 
Boston, MA 02116 SOIL BORING LOG Phone (617) 542·6900 
Fa~t (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location : Falmouth, ME 

Boring Location: N , E 

§: ~~ ll c GJ'- c u -.o -GJ =>:> :<: Q...C GJta ~-..:; 
EE .c >'- 80' c. c,ta ... 8~ ta ta:> c. ;=-. .. Ql> 
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Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: ft 

Lithology 

Boring Number: SB-6 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/18/2014 Completed: 7/18/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Field Representative: G Kola 

Comments 

~~-<· 

r-SS_-_1 +-0---2-+-1-7/_2_4 t---:-5 --{t;Jr 
Loose, brown, moist to wet, coarse to fine SAND, trace gravel, trace clay ~ooramate mto was not 

provided 
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Very dense, gray, wet, coarse to fine GRAVEL, trace sand 

Top of Core I 0.5 ft- See attached Rock Core Log 

Boring Number: SB-6 
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MNTB 31 St. James Avenue. Suite 300 
Boston. MA 02\16 ROCK CORING LOG Phone (617) 542·6900 
F'u (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 
Location: Falmouth, ME 

Boring Location: N , E 

..._c ....... c Ql'- Ql ~..g u _QI a. ~ :c .... o 
a...o >- Qlftl ~ J:.·-.... EE ... >'- a. Q.fll 0 .. Q ~ Ql> 111::1 .. UQI 0' VlZ iii Qlc 1.!1 c.!! 

r:r:~ r:r: w 

Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 
Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: SB-6 

Core Barrel: NQ 

Barrel Type: Double 

Ground Surface Elevation: ft 
Date Started: 7/ 18/2014 Completed: 7/18/ 2014 

Field Representative: G Kola 

Comments 

10.5'- 15.5'- GRANITE- sound to moderately fractured, slightly weathered, very hard, gray, 
coarse grained 

;:! 
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RC-1 E 60/60 73 
"' 6 

15 

20 

25 
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15.5' - Bottom of Exploration 

Boring Number: SB-6 
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MNTB 31 St. J ames Aver\ue. Suite 300 
Boston, MA 02116 
Phone (617) 542·6900 
fax (617) 428· 6905 

SOIL BORING LOG Boring Number: SB-7 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Advancement Method: Auger/Drive and Wash 

Date Started: 7/18/2014 Completed: 7/18/2014 

Abandonment Method: Backfilled with Spoils 

Groundwater during Drilling: ft 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig : Mobile B53 

Location: Falmouth, ME 

Boring Location: N , E 
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Boring Diameter: 4 in 

Ground Surface Elevation: ft Field Representative: G Kola 

c .., -.o :c .c·-..,.., 
Q. Q.~ Lithology 
f QIQI 

1:1 Q_ 
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Comments 

Gray Road Base rvooromate m10 was not 
1---'-- -----------------------------iJrovided 

M edium dense, brown, moist to wet, coarse to fine SAND, little silt, l ittle gravel 
-

-

-

Medium dense, brown, wet, coarse SAND, some silty clay, little gravel 
- -

~ _ 2,_ Weathered GRANITE r--asing set to 4.9 ft 
1--------------------------------~ 

r- -

r- -

- -

- -
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r- -

r- -

- -

r- ~-

- -

- -

Top of Rock 4.7 ft- See attached Rock Core Log 

Boring Number: SB-7 
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=-tNTB 31 St. Jam@s Avenue, Suite 300 
Boston, MA 02116 
Phon~ (617) 542·6900 
faK (617) 428·690'5 

ROCK CORING LOG Boring Number: SB-7 

Client: Maine Turnpike Authority Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Core Barrel : NQ 

Barrel Type: Double Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 Drill Rig: Mobile B53 Ground Surface Elevation: ft 
Location: Falmouth, ME 

Boring Location: N , E 
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Boring Size: 4 in 

Coring Method: Core 

Date Started: 7/18/2014 Completed: 7/18/2014 

Field Representative: G Kola 

Lithology 

4.9'- IO. 7'- GRANITE- sound to moderately fractured, slightly to moderately weathered, very 
hard, withe and gray, coarse grained 

IO. 7'- I 1.2'- SCHIST- fresh to slightly weathered, very hard, gray, fine grained 

I I.2'- Bottom of Exploration 

Comments 

Boring Number: SB-7 
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MNTB 31St. Jame s Av@nue, Suite 300 
Bosto n, MA 0211 6 SOIL BORING LOG Phone (617) 542·6900 
f ax (617) 4 28·690 5 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N , E 

g c J!l .... -0 c QJ ~ .. c u -o QJ :I :E Ci..o lllta :I .c·-
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Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 

Boring Diameter: 4 in 

Ground Surface Elevation: It 

lithology 

Boring Number: 58-8 

Advancement Method: Auger/ Drive and Wash 

Date Started: 7/18/ 2014 Completed: 7/18/ 2014 

Abandonment Method: Backfilled with Spoils 
Groundwater during Drilling: It 

Field Representative: G Kola 

Comments 

6 ':'.:: Medium dense, brown, moist, coarse to line SAND, trace to little gravel 
~oordmate mto was not 
provided 
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Brown, moist, coarse to fine SAND, trace to little clay 

Top of Rock - 5 .3 ft - See attached Rock Core Log 

Boring Number: SB-8 
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MNTB 31St. J ames Avenue, Suite 300 
Boston. MA 02116 ROCK CORING LOG Phone (617) 542·6900 
ru (617) 428·6905 

Client: Maine Turnpike Authority 

Project Name: Falmouth Spur ORT Toll Plaza 

Project Number: 57576 

Location: Falmouth, ME 

Boring Location: N , E 
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Drilling Contractor: New England Boring Cont. 

Driller: Brad Enos 

Drill Rig: Mobile B53 
Boring Size: 4 in 

Coring Method: Core 

lithology 

Boring Number: 58-8 

Core Barrel : NQ 

Barrel Type: Double 

Ground Surface Elevation: ft 

Date Started : 7/ 18/ 2014 Completed: 7/ 18/2014 

Reid Representative: G Kola 

Comments 

~i 

I 
5.3' - 10.3'- SCHIST- sound to moderately fractured, fresh to moderately weathered, gray, very 

hard, fine grained 

'0 I g 
RC-1 E 56160 73 

"' 0 I I I 
~ 10 -

15 

20 

10.3' - Bottom of Exploration 

-

Boring Number: SB-8 
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APPENDIXB 

Laboratory Testing 



Client: HNTB Corporation 
Project Name: Falmouth Spur OTR Toll Plaza 
Project Location: Falmouth, ME 
GTX #: 302109 

E X P R E S S Test Date: 7/24/2014 
Tested By: smd 
Checked By: mpd 
Boring: PB-9 
Sample No.: RC-1 
Depth (ft) : ---
Description: rock core 
Samole Tvoe: Core 

Determination of Rock Hardness 
by Rebound Hammer Method (Schmidt Hammer) 

by ASTM 05873 

Length, Diameter, 
Specimen 
Moisture 

Weathering and Alteration 
Condition of Sample 

Remarks 
in. in. 

4.4 1.9 

1. 

2. 

3. 

4. 

5. 

Average: 

Correction Factor: 

Condition 

As-Received 

51.0 

56.0 

55.0 

54.0 

57.0 

53.7 

1.010 

Fresh 

Schmidt Hammer Readings 

Test specimen shorter than the ASTM 
minimum length of 5.9 inches 

6. 57.0 

7. 51.0 

8. 50.5 

9. 47.0 

10. 58.0 

Schmidt Hardness Number, HR: 54.2 

Notes: Test performed using an Type L Schmidt Hammer 
Test specimen was clamped into a steel cradle 
Test was performed with the Schmidt hammer plunger axis near vertica l 
Specimen stored and tested at standard laboratory temperature . 



~ 
GeoTest1ng 

Client: 

Project Name: 

Project Location : 

HNTB Corporation 

Falmouth Spur OTR Toll Plaza 

Falmouth, ME 
E X P R E S S 

GTX # : 302109 

Boring ID 

PB-2 

PB-3 

PB-9 

Notes : 

Test Date: 

Tested By : 

Checked By: 

7/25/2014 

daa 

jsc 

Bulk Density and Compressive Strength 
of Rock Core Specimens by ASTM 07012 Method C 

Sample ID Depth, ft 
Bulk Density, Compressive 

Failure Type 
In conformance with 

lb/ft3 Strength, psi ASTM D4543 

RC-1 --- 161 16,869 1 YES 

RC-1 --- 175 25,859 1 YES 

RC-1 --- 172 30,316 1 YES 

Density determined on core samples by measuring dimensions and weight and then calculating. 

All specimens 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. 

Failure Type: 1 = Intact Material Failure; 2 = Discontinuity Failure (See attached photographs) 



Olent : HNTB Corporation Test Date: 7/25/2014 

~ ProjeCt Name: Falmouth Spur OTR Toll Plaza Testecl By: daa 

GeoTest1ng Pro)ect Location: Falmouth, HE Checked By: jsc 

GTX 1 : 302109 

E X PRESS 
Boring I D: PB-2 
Sample ID: RC- 1 

Depth : --- ~ 

Visual Descriotion: See_Rhotograph~ 

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

BUlk DENSITY DEVlAnON FROM STRAIGHTNIESS (Procedure Sl) 
I 2 Average 

Specimen length, in: 4.20 4.20 4 .20 Maximum gap between side or core and reference surface plate: 
Specimen Diameter, In: 1.99 1.99 1.99 ts the maximum qap :S. 0 .02 ln.? YES 
Specimen Mass, g: 554.36 
Bulk Density, lb/tt ' 161 Minimum Oi•meter Tole renee Met? YES 
LenQth to Diameter Ratio: 2.1 Lenath to Diameter Ratio Tolerance Met? YES 

END FLATNESS AND PARALLELISM (Procedure FPl) 
END 1 -0.875 -0.750 -0 .625 -0.500 -0.375 -0 .250 -0.125 0.000 0 .125 0.250 
Diameter 1, in 0.00000 0 .00000 0.00000 0 .00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 
Diameter 2, in {rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 0.00000 

END 2 -0.875 -0 .750 -0.625 -0.500 -0.375 -0.250 ·0 .125 0.000 0.125 0 .250 
Diameter 1, In 0 .00000 0.00000 0.00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 0 .00000 
Diameter 2, In ( rotated 90°) 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

End 1 Diameter 1 
y = 0.00000 

End 1 Diameter 2 
y a 000000 

0.00200 n -:=I -~--r l 0.00200 I I I ~. - 1 
--· ~ r -~ .t 0.00100 ~ 0.00100 . I j --,- -- - -.-... ,; 

: 0.00000 I i 0 .00000 .. I . 5 -0.00100 : -0.00100 -- --- -- t_ i•-~ " --L :;; -o.00200 -l- - --- --- :;; ·0.00200 -·- -a -1 .00 -0.75 -o.so -0.25 0.00 0.25 0.50 0.75 1.00 a -t.OO -0.75 -0 50 -()25 000 0.25 050 0.75 1.00 

Diameter, In Diameter, in 

Y" 0.00000 y = 0 00000 
End 2 Diameter 1 End 2 Diameter 2 

0.00200 --- - - - s---r-i 0.00200 

-=r --c 
I 

-t-1 
-~ 

t=r .. o.oo1oo T --- .. 0.00100 .5 c 
~ ~ . 0.00000 I .. 0.00000 .. .. .. & 9 -0.00100 - - . - - - r, t ~ -().00100 ~- --

1---r -[:J -~ 
l ~ L ~t-

~ -0.00200 l I -l I :! ·0.00200 ..._ ---0 
-1.00 -0.75 -0 so -().25 0.00 0 .25 0.50 0 .75 1 00 -100 

Diameter, In 

-

PERPIENOICULARITY (Procedure Pl) (Calculated from End Flatness and Parallelism measurements above) 
END 1 Difference, Maximum and Minimum (ln.) Diameter (in.) Slope Angle0 

Diameter 1, in 0 .00000 1.990 0 .00000 0.000 
Diameter 2 , In ( rotated 90°) 0 .00000 1.990 0 .00000 0.000 

END 2 

Diameter 1, In 
Diameter 2, In (rotated 90°) 

0.00000 
0.00000 

1.990 
1.990 

0.00000 
0.00000 

0.000 
0.000 

-0 .75 - ---L- ---
-0.50 -0.25 0.00 0.25 0.50 0.75 

Diameter, in 

Perpendicularity Toleranc.e Met? 

YES 

YES 

YES 

YES 

' 
1.00 

Maximum difference must be < 0. 010 ln. 
Stralahtness Tolerance Met? 

0 .375 0.500 0.625 
0 .00000 0.00000 0.00000 
0.00000 0.00000 0.00000 

o.rrerence between max and min readings. In: 
o•. 0.00000 90° . 

0.375 0.500 0.625 
0.00000 0.00000 0 .00000 
0.00000 0.00000 0.00000 

Difference between max and min readings, In: 
o• • 0 90° . 

Maximum d ifference must be < 0.0020 in. 
Flatness Toler•nce Met? 

DIAMETER1 

End 1: 
Slope or Best Flt Line 
AnQie of Best Fit Une: 

End 2: 
Slope of Best fit line 
Anqle of Best fit Line: 

Maximum Anqular Difference: 

Parallelism Toler• nee Met? 
Sohertcallv Seated 

DIAMETER 2 

End 1: 
Slope of Best fit une 
Anqle of Best Fit Line: 

End 2: 
~ope of Best At Une 
Anqle of Best Fit Une: 

Maximum Anqular Difference: 

Parallelism Tolerance Met? 
Soherh:ally Seated 

Maximum angle of departure must be ..5. 0.15° 

Perpendicularity Tolerance Met? 

YES 

0.750 0.875 
0.00000 0.00000 
0.00000 0.00000 

0 .00000 

0 .750 0.875 
0.00000 0.00000 
0.00000 0.00000 

0 
Difference "" ±. 0 .00000 

YES 

0.00000 
0.00000 

0 .00000 
0 .00000 

0.00000 

YES 

0.00000 
0.00000 

0 .00000 
0 00000 

0 .00000 

YES 

YES 



Client: HNTB Corporation 

Project Name: Falmouth Spur OTR Toll Plaza 

Project Location: Falmouth, ME 

E X P R E S S GTX #: 302109 

Test Date: 7/25/2014 

Tested By: daa 

Checked By: jsc 

Boring ID: PB-2 

Sample ID: RC-1 

Depth ft: ---

After cutting and grinding 

After break 



Client: HNTB Corporation Test Date: 7/25/2014 

~ Project Name: Fat mouth $ptK OTR TOll Plaza Tested By: .... 
GeoTest1ng Project LOCettion: falmooth, ME Olecked By: jsc 

GTX • : 302109 

E X P R E S S 
lloflng 10: P8-3 
Sample JO: RC-1 
Depth: ~ 

VIsual Desertotlon: See nhotooraohs 

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

BULk DENSITY OfVIATION FROM STRAIGHTNESS (Procedure Sl) 
I 2 Average 

Specimen Length, In: 4. 15 4,15 4.15 Maximum gap between side of core and reference surface plate : 

Specimen Diameter, In: 1.99 1.99 1.99 Js the maximum qap .S 0 .02 in.? YES 
Specimen Mass, g: 595.03 
Bulk Density, ib/ft 3 175 Minimum Ol•meter Tolerence Met? YES Maximum difference must be < 0.020 ln. 
Lenath to Diameter Ratio: 2. 1 Lenath to Of•meter Ratio Toler•nce Met? YES Str•lghtnesa Toler•nce Met? YES 

END FLATNESS AND PARALLEUSM (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 0.00000 0 .00000 0.00000 0.00000 0.00000 0.00000 0 .00000 0.00000 0 .00000 0.00000 0 .00000 0.00000 0.00000 0.00000 0.00000 
Diameter 2, In (rotated goo) 0.00000 0 .00000 0.00000 0 .00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 0 .00000 

Difference between max et nd min readings, In: 
o• • 0.00000 goo • 0.00000 

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 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 ·0.00010 · 0.00010 
Diameter 2, in (rotated goo} 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

Difference between max: and min readinos, in: 
o• • 0.0001 goo • 0 

M~Mimum differ~e must be < 0.0020 ln. Difference • ±. 0 .00005 
Flatness Toler11nce Met? YES 

End 1 Diameter 1 
y. 0.00000 

End 1 Diameter 2 
y . 0.00000 

DIAM ETER I 

0.00200 
T 
-~- r 

1 
0 .00200 -- r -- - T l 

End 1: 

·= I .!i I I I Slope of Best Fit Une 0.00000 

~ 0.00100 ---- --- ci 0 00100 -· - ~- ---- AnQie of Best Fit une~ 0.00000 

;; I i : 0.00000 0.00000 .;........ End 2: 
0: "' Slope of Best Fit Une: ·0.00004 . 

~ -0.00100 --- t t- Anqle of Best Fit Une: ·0.00229 
~ ·0.00100 ---+-- --~-

" ~ -o.oo2oo L .. Maximum Anqular Difference: 0.00229 
~ -0.00200 ·- - - --- . -+ 

-100 -0.75 -0.50 -0.25 0 .00 0.25 0 .50 0.75 1.00 -1.00 -0.75 -0.50 -0.25 0.00 0 25 0.50 0.75 100 

Di1meter. in Diameter, in Parallelism Tolerance Met? YES 
Sphertcallv Seated 

y • -o oooo• x. 0.00001 y • 0 00000 
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2 

0.00200 }-1 ~ r 1 0.00200 r r --- T 
End 1: 

c .: I Slooe of Best Fit line 0 .00000 

~ 0.00100 t +-~ ci 0.00100 Anale of Best At Une: 0 .00000 c 

i _j 
;; 

~ 0.00000 • : 0.00000 .L.. End 2: 

I 1 I 0: Slope or Best Fit une 0.00000 . 
~ -0.00100 -----1 & --- Anqle of Best Fit une~ 0.00000 

l 
a -0.00100 

~ -0.00200 ..1--l- ~ -0.00200 -
M;,ximum Anqular Difference: 0.00000 

----
-1.00 ·0.75 -0.50 -0.25 0 .00 0.25 0.50 0.75 1.00 ·1.00 -0.75 -0.50 -0.25 0.00 0 25 0.50 0.75 1.00 

Diameter. In Diameter, In Parallelism Tolerance Met? YES 
Spherically Seated 

PERPENOICULAIUTY ( Procedure Pl) (Calcutated from End Aatness and Parallelism measurements above ) 
END 1 Difference, Maximum and Minimum (ln.) Diameter (in .) Slope Angle6 Perpendicularity Tolerance Met? H~xlmum angle of t1ef)4rtur~ must be .s 0.25° 

Diameter 1, In 0.00000 1.990 0.00000 0.000 YES 
Diameter 2, In (rotated 90°) 0.00000 1.990 0.00000 0 .000 YES Perpendicularity Toler•nce Met? YES 

END 2 
Diameter 1, In 0.00010 1.990 0.00005 0 .003 YES 
Diameter 2, In ( rotated 90°) 0.00000 1.990 0.00000 0 .000 YES 



Client: HNTB Corporation 

Project Name: Falmouth Spur OTR Toll Plaza 

Project Location: Falmouth, ME 

E X P R E S S GTX #: 302109 

Test Date: 7/25/2014 

Tested By: daa 
Checked By: isc 
Boring ID: PB-3 

Sample ID: RC-1 

Deoth ft: ---

After cutting and grinding 

After break 



Olent: HNTB Corporation Test Date: 7/25/2014 
~ Project Name: Falmouth Spur OTR Toll Plaza Tested By: daa 

GeoTesting :~, Loca~on : ~~~;;~·h.HE Checkedev: isc 

Boring JD: PB-9 
E X P R E S S Sample ID: RC· I 

Depth: ... ~ 

VIsual Description: See photoqraphs 

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

BULK DENSITY DEVIAnON FROM STRAIGHTNESS (Procedure 51) 
1 2 Ave,.age 

Specimen Length, In: 4. 15 4.15 4 .15 Maximum gap between side of core and reference surface plat e: 
Specimen Diameter, In: 1.99 1.99 1.99 Is t he maxi mum qap .S. 0.02 in.? YES 
Specimen Mass, g: 584.17 
Bulk Density, lb/rt l 172 Minimum Dlemeter Tolerence Met? YES Maximum difference must U < 0.020 ln. 
LenQth to Diameter Ratio: 2. 1 Length to Dt•meter R•tlo Tolerance Met? YES Stralahtne .. Tolerance Met? YES 

END FLATNESS AND PARALLEUSM (Procedure FP1) 
END I ·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 
Diamete< I, in 0.00000 0.00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 
Diameter 2, in (rotated 90°) 0.00000 0 .00000 0.00000 0.00000 0.00000 0.00000 0 .00000 0 .00000 0.00000 0.00000 0.00000 0 .00000 0.00000 0.00000 0.00000 

Difference between max and min readings, In: 
0° • 0 .00000 90° • 0.00000 

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 I , in 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0 .00000 
Dlamete< 2, In (rotated 90') 0 .00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0 .00000 

Difference between mn and min readings, in: 
0° • 0 90°• 0 

Maximum difference must be < 0.0020 ln. Difference • .±. 0.00000 
Flatness Tolerance Met? YES 

y . 0.00000 y . 0.00000 
End 1 Diameter 1 End 1 Diameter 2 DIAM ETER 1 

0.00200 "T T" ---- 0.00200 ~ ,.. r j End 1: 
.: 1 1 1 1 .5i 1 1 51- of Best At Une 0.00000 r ::: -, t ~ [ ~ 000000 --~ - End

2 
AnQie of Be<tAt Une: 0.00000 

:_ :_ 0.00000 Slope of Best At Une 0.00000 

~ . j_J f ~ i 1 ~ ·0.00
100 t t J J_ 1 J J j Maximum Anqulor Difference: 0.00000 

& ..0 00100 ---+--. . _ & _ _j______ Anqle of Best At tine: 0.00000 

5 .0.00200 L ~ - 5 ·0.00200 . -
· 1.00 ·0.75 .0.50 ·0.25 0 00 0.25 0 .50 0.75 1.00 ·1 .00 .0.75 ·0.50 ·0.25 0.00 0.25 0 .50 0.75 I 00 

Diameter, in Diameter, In Parallelism Tolerance Met? YES 
Sohericallv Seated 

y . 0.00000 y :S 0 .00000 
End 2 Diameter 1 End 2 Diameter 2 DIAMETER 2 

~::: , .5 ~ I Slope of Best Fit Une 0.00000 
0.00200 --- Tl-=F-] 0.00200 ~ --- - ~- End 1: 

~ 0.00100 I _,_ ~ ~ 0 .00 100 -- t + __ I __ r' -+ AnQie of Best Fit line: 0.00000 
;; ;; I I I 
: 0.00000 : 0.00000 , -i End 2: 
o: o: 1 I I 1 51- of Best At Une 0.00000 
& & -0 00100 _ --t Anqle of Best At Une· 0.00000 
(; ·0.00100 - - - - ;; -

~ •
0

_
00200 

j __, g .0.00200 .. ____.____ ___ Maximum Anqular Difference: 0.00000 

· 1.00 ·0.75 ·0.50 .0.25 0.00 025 0.50 0.75 1.00 · 1.00 .0.75 ·0 50 -tl.25 0.00 0.25 0.50 0.75 1.00 

Diameter in Diameter, In Parallelism Tolerance Met? YES 
' Soherlcallv Seated 

PERPENDICULARITY (Procedure Pl) (Calculated from End Aatness and Parallefism measurements above ) 
END 1 Difference, Ha)flmum MJd Hilllmum (ln.) Diameter (ln.) Stope Angte0 

Diameter 1, in 0.00000 1.990 0.00000 0 .000 
Olamet er 2. in (rotated 90°) 0.00000 1.990 0.00000 0 .000 

END 2 
Diameter 1, in 
Diameter 2. in (rotated 90°) 

0.00000 
0.00000 

1 .990 
1.990 

0.00000 
0.00000 

0 .000 
0.000 

Perpendicularity Tolerance Met? 

YES 
YES 

YES 
YES 

Maximum dfl9le of departur~ must be .s. 0.25° 

Perpendiculuity Tolerance Met? YES 



G~ 
Client: HNTB Corporation 

Project Name: Falmouth Spur OTR Toll Plaza 

Project Location : Falmouth, ME 

E X P R E S S GTX #: 302109 

Test Date: 7/25/2014 

Tested By : daa 
Checked Bv: isc 

Boring ID: PB-9 

Sample ID: RC-1 

Depth ft: ---

After cutting and grinding 

After break 



APPENDIXC 

Calculations 



Falmouth Spur ORT Plaza Cales For Job No. 57576 
M~TB Made by E. Strode Date 10/3/14 

Checked by Jl/ I Hf./.-Wt J.AA..f. Date Sheet No. 
I I J 

Falmouth Spur ORT Space Frame Shallow Foundations 

The proposed ORT Space frame may be supported by shallow foundations bearing on the existing site soils. 
The noted top of rock elevation, dips generally from the southeast to the northwest, varying from approximately 5 
feet below the surface along the southern edge of the plaza to approximately 19 feet in the area of PB-5. The 
bearing capacity and settlement estimates were based on PB-5. 

Allowable Bearing Capacity 

Per AASHTO 17th Edition- Section 

Use soil conditions - PB-5 

Layers 
Top Bottom 

0 1 
1 12 
12 17 
17 18.7 

18.7 23.7 

Proposed Loading 

Axial Load (k) 
DL LL 

12.9 2.4 

Thickness Soil Type N Value 
1 Asphalt 
11 Sand (FILL) 31 
5 Sand and Silt 46 

1.7 Sand and GRAVEL 35 
5 Bedrock 

Provide by HNTB Portland, ME office. 

Load Case 
Lateral Load (k) 

Long Trans 

Case L 1 8.6 1.2 
Case L2 5.2 1.9 

Case T1 1.7 6.2 
Case T2 2.6 3.7 

Water 12 

Yd $ 
120 
120 30 
115 30 
125 34 
145 

Moment (k-ft) 
Long Trans 

150.8 20.9 
90.5 31 .3 

30.2 104.4 
45.3 62.6 

Load cases are based on wind direction either longitudinal or transverse to the gantry 
structure. 

Eq Assume c=O 

Assume 10x10 ft 

ft 

10 ft 
120 pcf 

22.4 
18.4 

Table 4.4.7.1A 

quit = 28961 psf 

9654 psf 

720 psf 

0.6 

1.58 

Assume FS = 3 



Cales For Falmouth Spur ORT Plaza Job No. HNTB Made by 

Checked by 

Settlement 

Date 

Date Sheet No. 

Settlement of cohesionless soils will be determined in accordance with AASHTO Section 4.4. 7 .2.2 

0.92 in 

0 .25 
452784 psf 

1.08 Table 4.4.7.2.28 
100 sf 

Table 4.4.7.2.2A 

4000 psf Chosen to limit settlement to 1 in. 

Recommendation: 

We recommend using an allowable bearing capacity of 4 ksf, with a maximum estimated 
settlement of 1 inch. 

Due to the high moment and lateral loads, the size of shallow foundations will likely be 
controlled by the eccentricity caused by these loads and not by the allowable bearing 
capacity and settlement. 



Cales For Falmouth Spur ORT Plaza Job No. 57576 

Made by E. Strode Date 1 0/2/14 

Checked by 

I I 

Falmouth Spur - ORT Plaza Gantries 

All calculations are in accordance with AASHTO 17th Edition 

Proposed Loading 

Axial Load (k) 
DL LL 

12.9 2.4 

Provide by HNTB Portland, ME office. 

Load Case 
Lateral Load (k) 

Long Trans 

Case L 1 8.6 1.2 
Case L2 5.2 1.9 

Case T1 1.7 6.2 
Case T2 2.6 3.7 

C-INTB 
SheetNo. ~~ ~ 

Moment (k-ft) 
Long Trans 

150.8 20.9 
90.5 31 .3 

30.2 104.4 
45.3 62.6 

Load cases are based on wind direction either longitudinal or transverse to the gantry 
structure. 

Axial Capacity 

-Conservatively, assume all shafts will bear on bedrock, ignore skin friction in upper soils and rock socket (if 
needed). 
-Compressive strength testing for rock varied from approximately 16,000 to 30,000 psi , use 15 ksi for rock 
strength C0 

AASHTO 4.4.8.1.2- Footing on Broken or Jointed 

RQD's in the plaza varied from 16 to 93. Rock consists of schist and gneiss, consistent 
with Rock Category E. Use a rock mass quality of "Poor". C0 - based on medium strength 
rock, based on compression testing 

0.024 Table 4.4.8.1.2A 

2000 ksf Table 4.4.8.1.28 

48 ksf 

16 ksf FS-3 



Cales For Falmouth Spur ORT Plaza Job No. 57576 

Made by E. Stroqe Date 10/2/14 

Checked by AI. H/1.-llh ll.tU . Date 

I I 
Determine Axial Capacity of Drilled Shafts of various size 

Diameter 
(ft) 

2 
2.5 
3 

3.5 
4 

Allowable Capacity 
(k) 

50 
79 
113 
154 
201 

C-INTB 
Sheet No. £r (}/ a_ 

The total axial capacity should be the allowable capacity minus the self weight of the shaft 

Settlement of Drilled Shafts 

Per AASHTO 4.4.8.2.2 settlement on jointed or broken rock is dependent on the rock mass and the jointing. 

v 

E = m 

I = p 

Shaft Diameter 
(ft) 
2 

2.5 
3 

3.5 
4 

Eq 4.4.8.2.2-1 

0.12 Table 4.4.8.2.2A 

aEEo 
1.47E+06 psi 

sq rt( rr )/~z 
1.57 

16 ksf 

111 .11 psi 

Estimated Settlement 
(in) 

0.0014 
0.0018 
0.0021 
0.0025 
0.0028 

0.3663 

4 .00E+06 psi 

1.13 

Eq 4.4.8.2.2-4 

Table 4.4.8.2.28 

Table 4.4.7.2.28 

Assume full allowable capacity 



Cales For Falmouth Spur ORT Plaza Job No. 57576 MNTB Date Made by 

Checked by Date Sheet No. 

Lateral Capacity Analysis 

- L-pile analysis was conducted for the above preliminary drilled shaft sizes to determine the lateral deflections for 
each diameter. 
- Each proposed Shaft was evaluated for both the maximum and minimum depth to rock 
-A minimum 5 foot socket was assumed for all shafts 
-Shafts are assumed to have a 3'9" foot stick up above existing pavement. 
- Shafts were assumed to be un-cased and reinforcing was assumed to be a nominal 1.5% steel 
- Lateral displacements for the lateral and transverse shear and moments were combined to provide a total lateral 
deflection for each load case. 
-Soil conditions were based on boring PB-4 and PB-5, for shallow and deep rock conditions, respectively. 

Diameter Total Lateral Displacement (in) 
(ft) Case L 1 Case L2 Case T1 Case T2 

2 
Deep Rock 1.61 0.83 1.01 0.54 

Shallow Rock 0.84 0.48 0.57 0.33 

2.5 
Deep Rock 0.73 0.33 0.46 0.16 

Shallow Rock 0.36 0.17 0.23 0.06 

3 
Deep Rock 0.31 0.12 0.14 0.10 

Shallow Rock 0.13 0.05 0.05 0.04 

3.5 
Deep Rock 0.13 0.08 0.10 0.07 

Shallow Rock 0.05 0.03 0.04 0.03 

4 
Deep Rock 0.09 0.06 0.07 0.05 

Shallow Rock 0.05 0.03 0.03 0.02 

Recommendation 

Based on the axial capacity and lateral displacements, we would recommend using a minimum shaft diameter of 
2.5 feet, socketed into the existing bedrock a minimum of 5 feet. Other considerations such as tower size, impact 
protection, structural design of the shaft to tower connection, etc. may effect the final shaft diameter selection. 



Cales For Falmouth Spur ORT Plaza 57576 Job No. MNTB E. Strode Date 10/2/14 Made by 

Checked by AI Hru,-VUJ/I.u' Date Sheet No. 
I I 

Falmouth Spur ORT - Tunnel Foundations 

The proposed tunnel for toll workers to access toll plazas will cross the existing travel lanes to the west of the 
existing toll plaza. The proposed tunnel box is 10 ft by 10 feet and will be founded approximately 11 feet below 
the existing grade. A one foot thick concrete paving course will cover the tunnel. Tunnel loading was provide by 
the HNTB Portland office. 

Allowable Bearing Capacity 

The tunnel will be supported by both existing bedrock and by soils along the length. The allowable 
bearing capacity will be limited by the soil supported section 

Per AASHTO 17th Edition - Section 

Use worse soil conditions - PB-8 

Layers 
Top Bottom Thickness Soil Type 

0 1 1 Asphalt 
1 5.5 4.5 Sand (FILL) 

5.5 10.5 5 Boulders 
10.5 12.5 2 Sand with organics 
12.5 17.5 5 SAND 
17.5 Bedrock 

Per Eq 4.4.7.1-1 

B 10 ft 

Ybouy 47.6 pcf 

Nr 16.72 

Nq 14.72 

q 692.2 psf 

qu~ = 14169 psf 

120 
125 
110 
115 

4723 psf Assume FS = 3 

Use an allowable bearing capacity of 4,500 psf 

Water at 4.5 ft 

32 
34 
28 
32 

Assumes c=O 

Table 4.4.7.1A 



Cales For 

Made by 

Checked by 

Settlement 

Job No. 57576 MNTB Date 

Date Sheet No. 

The tunnel applied load, is approximately 750 psf, while the existing stress at the proposed 
tunnel bearing elevation due to the existing site soils is 1,285 psf. Therefore, the proposed 
induced stress is less than the existing stress the settlement due to the new tunnel should 
be negligible. 
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This copy of LPile is used by: 
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HNTB 

Serial Number of Security Device: 239146357 
This copy of LPile is licensed for exclusive use by: HNTB, Backup License, Backup Lie 

Use of this program by any entity other than HNTB, Backup License, Backup Lie 
is forbidden by the software license agreement. 

Files Used for Analysis 

Path to file locations: \ \boswOO\PMWORK\JOBS\57576\Falmouth ORT\Design Calcs\Lpile\ 
Name of input data file: Falmouth Spur- 24in Deep.lp7d 
Name of output report file: Falmouth Spur- 24in Deep.lp7o 
Name of plot output file: Falmouth Spur- 24in Deep.lp7p 
Name of runtime messeage file: Falmouth Spur- 24in Deep.lp7r 

Date and Time of Analysis 

Date: January 7, 2015 Time: 8:36:46 

Problem Title 

Project Name: West Gardiner ORT Toll Plaza 
Job Number: 57576 
Client: Maine Turnpike Authority 
Engineer: Edwin Strode 
Description: 2ft Diameter Shaft- Shallow Condition 



Program Options and Settings 

Engineering Units of Input Data and Computations: 
- Engineering units are US Customary Units (pounds, feet, inches) 

Analysis Control Options: 
- Maximum number of iterations allowed = 500 
- Deflection tolerance for convergence 
- Maximum allowable deflection 

= 1.0000E-05 in 
= 100.0000 in 

- Number of pile increments = 100 

Loading Type and Number of Cycles of Loading: 
- Static loading specified 

Computational Options: 
-Use unfactored loads in computations (conventional analysis) 
-Compute pile response under loading and nonlinear bending properties of pile 
(only if nonlinear pile properties are input) 

- Use of p-y modification factors for p-y curves not selected 
- Loading by lateral soil movements acting on pile not selected 
- Input of shear resistance at the pile tip not selected 
- Computation of pile-head foundation stiffness matrix not selected 
- Push-over analysis of pile not selected 
- Buckling analysis of pile not selected 

Output Options: 
- No p-y curves to be computed and reported for user-specified depths 
-Values of pile-head deflection, bending moment, shear force, and 
soil reaction are printed for full length of pile. 

-Printing Increment (nodal spacing of output points) = 1 

Pile Structural Properties and Geometry 

Total number of pile sections = 2 

Total length of pile = 27.75ft 

Depth of ground surface below top of pile = 3.75 ft 

Pile diameter values used for p-y curve computations are defined using 4 points. 

p-y curves are computed using pile diameter values interpolated with depth over 
the length of the pile. 

Point Depth Pile 
X Diameter 
ft in 



1 0.00000 24.0000000 
2 22.750000 24.0000000 
3 22.750000 24.0000000 
4 27.750000 24.0000000 

Input Structural Properties: 

Pile Section No. 1: 

Section Type 
Section Length 
Section Diameter 

Pile Section No.2: 

Section Type 
Section Length 
Section Diameter 

= Drilled Shaft (Bored Pile) 
= 22.75000 ft 

= 24.00000 in 

=Drilled Shaft (Bored Pile) 
= 5.00000 ft 

= 24.00000 in 

Ground Slope and Pile Batter Angles 

Ground Slope Angle = 0.000 degrees 

= 0.000 radians 

Pile Batter Angle = 0.000 degrees 

= 0.000 radians 

Soil and Rock Layering Information 

The soil profile is modelled using 41ayers 

Layer 1 is sand, p-y criteria by Reese et al., 1974 

Distance from top of pile to top of layer 3. 75000 ft 
Distance from top of pile to bottom of layer 15.75000 ft 
Effective unit weight at top of layer = 120.00000 pcf 
Effective unit weight at bottom of layer = 120.00000 pcf 
Friction angle at top of layer = 30.00000 deg. 
Friction angle at bottom of layer = 30.00000 deg. 
Subgrade kat top of layer = 0.0000 pci 
Subgrade kat bottom of layer = 0.0000 pci 

NOTE: Internal default values for subgrade k will be computed for this soil layer. 

Layer 2 is sand, p-y criteria by Reese et al., 1974 



Distance from top of pile to top of layer 
Distance from top of pile to bottom of layer 
Effective unit weight at top of layer 
Effective unit weight at bottom of layer 
Friction angle at top of layer = 
Friction angle at bottom of layer = 
Subgrade kat top of layer = 
Subgrade k at bottom of layer = 

= 15.75000 ft 
= 20.75000 ft 
52.60000 pcf 

= 52.60000 pcf 
30.00000 deg. 

30.00000 deg. 
o.oooo pci 

0.0000 pci 

NOTE: Internal default values for subgrade k will be computed for this soil layer. 

Layer 3 is sand, p-y criteria by Reese et al., 1974 

Distance from top of pile to top of layer 
Distance from top of pile to bottom of layer 
Effective unit weight at top of layer 
Effective unit weight at bottom of layer 

= 

= 
= 

20.75000 ft 
22.45000 ft 

= 62.60000 pcf 
= 62.60000 pcf 

34.00000 deg. Friction angle at top of layer 
Friction angle at bottom of layer 
Subgrade k at top of layer 
Subgrade k at bottom of layer 

= 
= 34.00000 deg. 

0.0000 pci 
= 0.0000 pci 

NOTE: Internal default values for subgrade k will be computed for this soil layer. 

Layer 4 is strong rock (vuggy limestone) 

Distance from top of pile to top of layer = 22.45000 ft 
Distance from top of pile to bottom of layer = 50.00000 ft 
Effective unit weight at top of layer = 120.00000 pcf 
Effective unit weight at bottom of layer = 120.00000 pcf 
Uniaxial compressive strength at top of layer = 2000.00000 psi 
Uniaxial compressive strength at bottom of layer = 2000.00000 psi 

(Depth of lowest soil layer extends 22.25 ft below pile tip) 

Summary of Soil Properties 

Layer Layer Effective Angle of Uniaxial 
Layer Soil Type Depth Unit Wt. Friction qu kpy 
Num. (p-y Curve Criteria) ft pcf deg. psi pci 

1 Sand (Reese, et al.) 3. 750 120.000 30.000 default 
15.750 120.000 30.000 default 

2 Sand (Reese, et al.) 15.750 52.600 30.000 default 
20.750 52.600 30.000 default 

3 Sand (Reese, et al.) 20.750 62.600 34.000 default 
22.450 62.600 34.000 default 



4 Vuggy Limestone 22.450 120.000 2000.000 
50.000 120.000 2000.000 

Loading Type 

Static loading criteria were used when computing p-y curves for all analyses. 

Pile-head Loading and Pile-head Fixity Conditions 

Number of loads specified :::: 8 

Load Load 
No. Type 

Condition 
1 

Condition Axial Thrust Compute 
2 Force, lbs Top y vs. Pile Length 

1 1 V:::: 8600.00000 lbs M= 1809600. in-lbs 
2 1 V= 1200.00000 lbs M= 250800. in-lbs 
3 1 V= 5200.00000 lbs M= 1086000. in-lbs 
4 1 V= 1900.00000 lbs M= 375600. in-lbs 
5 1 V= 1700.00000 lbs M= 362400. in-lbs 
6 1 V= 6200.00000 lbs M= 1252800. in-lbs 
7 1 V:::: 2600.00000 lbs M= 543600. in-lbs 
8 1 V:::: 3700.00000 lbs M= 751200. in-lbs 

V =perpendicular shear force applied to pile head 
M = bending moment applied to pile head 
y = lateral deflection relative to pile axis 
S = pile slope relative to original pile batter angle 
R =rotational stiffness applie to pile head 

15300. 
15300. 
15300. 

15300. 
15300. 
15300. 

15300. 
15300. 

Axial thrust is assumed to be acting axially for all pile batter angles. 

No 
No 
No 

No 
No 
No 
No 
No 

Computations of Nominal Moment Capacity and Nonlinear Bending Stiffness 

Axial thrust force values were determined from pile-head loading conditions 

Number of Pile Sections Analyzed= 2 

Pile Section No. 1: 

Dimensions and Properties of Drilled Shaft (Bored Pile): 



Length of Section 
Shaft Diameter 

= 22.75000 ft 

Concrete Cover Thickness 
= 24.00000 in 

3.00000 in 
Number of Reinforcing Bars 9 bars 
Yield Stress of Reinforcing Bars 60000. psi 
Modulus of Elasticity of Reinforcing Bars = 29000000. psi 
Gross Area of Shaft = 452.38934 sq. in. 
Total Area of Reinforcing Steel = 7.11000 sq. in. 
Area Ratio of Steel Reinforcement = 1.57 percent 
Edge-to-Edge Bar Spacing = 4.81434 in 
Maximum Concrete Aggregate Size = 0.75000 in 
Ratio of Bar Spacing to Aggregate Size = 6.42 
Offset of Center of Rebar Cage from Center of Pile 0.0000 in 

Axial Structural Capacities: 

Nom. Axial Structural Capacity= 0.85 Fe Ac + Fy As = 1940.550 kips 
Tensile Load for Cracking of Concrete -208.984 kips 
Nominal Axial Tensile Capacity = -426.600 kips 

Reinforcing Bar Dimensions and Positions Used in Computations: 

Bar Bar Diam. Bar Area X y 

Number inches sq . in. inches inches 

1 1.00000 0.79000 8.50000 0.00000 
2 1.00000 0.79000 6.51138 5.46369 
3 1.00000 0.79000 1.47601 8.37087 
4 1.00000 0.79000 -4.25000 7.36122 
5 1.00000 0.79000 -7.98739 2.90717 
6 1.00000 0.79000 -7.98739 -2.90717 
7 1.00000 0.79000 -4.25000 -7.36122 
8 1.00000 0.79000 1.47601 -8.37087 
9 1.00000 0.79000 6.51138 -5.46369 

NOTE: The positions of the above rebars were computed by LPile 

Minimum spacing between any two bars not equal to zero= 4.81434 inches between Bars 3 and 4 

Spacing to aggregate size ratio= 6.41912 

Concrete Properties: 

Compressive Strength of Concrete 
Modulus of Elasticity of Concrete 
Modulus of Rupture of Concrete 
Compression Strain at Peak Stress 
Tensile Strain at Fracture of Concrete 

= 4000.00000 psi 
= 3604997. psi 
= -474.34164 psi 

0.00189 
= -0.0001154 



Maximum Coarse Aggregate Size 0.75000 in 

Number of Axial Thrust Force Values Determined from Pile-head Loadings"' 1 

Number Axial Thrust Force 
kips 

1 15.300 

Definitions of Run Messages and Notes: 

C ;: concrete in section has cracked in tension. 
Y;: stress in reinforcing steel has reached yield stress. 
T = ACI 318-08 criteria for tension-controlled section met, tensile strain in 

reinforcement exceeds 0.005 while simultaneously compressive strain in 
concrete more than than 0.003. See ACI 318-08, Section 10.3.4. 

Z;: depth of tensile zone in concrete section is less than 10 percent of section depth. 

Bending Stiffness (EI)"' Computed Bending Moment I Curvature. 
Position of neutral axis is measured from edge of compression side of pile. 
Compressive stresses and strains are positive in sign. 
Tensile stresses and strains are negative in sign. 

Axial Thrust Force"' 15.300 kips 

Bending 

Curvature 
rad/in. 

Bending Bending Depth to 
N Axis 

in/in 

Max Comp Max Tens Max Concrete Max Steel Run 
Moment Stiffness Strain Strain Stress Stress Msg 

in-kip kip-in2 in in/in ksi ksi 

0.000001250 93.9540577 75163246. 17.8633874 0.0000223 -0.000007671 0.0935129 0.6431978 
0.000002500 187.5722572 75028903. 14.9401998 0.0000374 -0.0000226 0.1555943 1.0744645 
0.000003750 280.7354151 74862777. 13.9660693 0.0000524 -0.0000376 0.2171825 1.5057601 
0.000005000 373.4394964 74687899. 13.4790763 0.0000674 -0.0000526 0.2782749 1.9370661 
0.000006250 465.6839825 74509437. 13.1869172 0.0000824 -0.0000676 0.3388708 2.3683788 
0.000007500 557.4687460 74329166. 12.9921695 0.0000974 -0.0000826 0.3989702 2.7996969 
0.000008750 648.7937398 74147856. 12.8530832 0.0001125 -0.0000975 0.4585728 3.2310199 
0.0000100 739.6589490 73965895. 12.7487847 0.0001275 -0.0001125 0.5176787 3.6623476 
0.0000113 739.6589490 65747462. 8.5025159 0.0000957 -0.0001743 0.3899587 -5.0169042 c 
0.0000125 739.6589490 59172716. 8.3328243 0.0001042 -0.0001958 0.4235517 -5.6358511 c 
0.0000138 739.6589490 53793378. 8.1917473 0.0001126 -0.0002174 0.4568648 -6.2556907 c 
0.0000150 739.6589490 49310597. 8.0731916 0.0001211 -0.0002389 0.4899629 -6.8759616 c 
0.0000163 739.6589490 45517474. 7.9711029 0.0001295 -0.0002605 0.5227919 -7.4970677 c 
0.0000175 739.6589490 42266226. 7.8830131 0.0001380 -0.0002820 0.5554262 -8.1184708 c 
0.0000188 739.6589490 39448477. 7.8069580 0.0001464 -0.0003036 0.5879280 -8.7397166 c 
0.0000200 739.6589490 36982947. 7.7387629 0.0001548 -0.0003252 0.6201473 -9.3619175 c 
0.0000213 739.6589490 34807480. 7.6786519 0.0001632 -0.0003468 0.6522188 -9.9840807 c 
0.0000225 739.6589490 32873731. 7.6254659 0.0001716 -0.0003684 0.6841588 -10.6060835 c 
0.0000238 739.6589490 31143535. 7.5781120 0.0001800 -0.0003900 0.7159670 -11.2279253 c 
0.0000250 739.6589490 29586358. 7.5349079 0.0001884 -0.0004116 0.7475659 -11.8501917 c 



0.0000263 739.6589490 28177484. 7.4954898 0.0001968 -0.0004332 0.7789792 -12.4727083 c 
0.0000275 739.6589490 26896689. 7.4598623 0.0002051 -0.0004549 0.8102617 -13.0950597 c 
0.0000288 739.6589490 25727268. 7.4275316 0.0002135 -0.0004765 0.8414130 -13.7172454 c 
0.0000300 739.6589490 24655298. 7.3980862 0.0002219 -0.0004981 0.8724330 -14.3392649 c 
0 .0000313 739.6589490 23669086. 7.3711806 0 .0002303 -0.0005197 0.9033214 -14.9611175 c 
0.0000325 739.6589490 22758737. 7.3465223 0 .0002388 -0.0005412 0 .9340779 -15.5828027 c 
0 .0000338 739.6589490 21915821 . 7.3238622 0 .0002472 -0.0005628 0 .9647023 -16.2043198 c 
0.0000350 739.6589490 21133113. 7.3024006 0.0002556 -0.0005844 0.9951190 -16.8262633 c 
0 .0000363 739.6589490 20404385. 7.2824600 0.0002640 -0.0006060 1.0253879 -17.4481638 c 
0.0000375 744.5598433 19854929. 7.2640085 0.0002724 -0.0006276 1.0555254 -18.0698907 c 
0.0000388 766.3489019 19776746. 7.2469024 0.0002808 -0.0006492 1.0855312 -18.6914433 c 
0.0000400 788.1201102 19703003. 7.2310162 0.0002892 -0.0006708 1.1154050 -19.3128211 c 
0.0000413 809.8734114 19633295. 7.2162395 0.0002977 -0.0006923 1.1451466 -19.9340233 c 
0.0000425 831 .6087480 19567265. 7.2024750 0.0003061 -0.0007139 1.1747558 -20.5550494 c 
0.0000438 853 .3260625 19504596. 7.1896364 0 .0003145 -0.0007355 1.2042322 -21.1758987 c 
0 .0000450 875.0252968 19445007. 7.1776470 0.0003230 -0.0007570 1.2335756 -21.7965705 c 
0.0000463 896.7063926 19388246. 7.1664385 0 .0003314 -0.0007786 1.2627858 -22.4170642 c 
0.0000475 918.3692911 19334090. 7.1559497 0.0003399 -0.0008001 1.2918625 -23.0373791 c 
0.0000488 940.0137825 19282334. 7.1461258 0.0003484 -0.0008216 1.3208052 -23.6575158 c 
0.0000513 983.2482097 19185331. 7.1282796 0.0003653 -0.0008647 1.3782887 -24.8972444 c 
0.0000538 1026.4087421 19095977. 7.1125592 0.0003823 -0.0009077 1.4352337 -26.1362482 c 
0.0000563 1069.4950440 19013245. 7.0986846 0.0003993 -0.0009507 1.4916381 -27.3745206 c 
0 .0000588 1112.5066227 18936283. 7.0864234 0.0004163 -0.0009937 1.5474998 -28.6120559 c 
0 .0000613 1155.4414001 18864349. 7.0754219 0.0004334 -0.0010366 1.6027845 -29.8491317 c 
0.0000638 1198.2986110 18796841. 7.0654876 0.0004504 -0.0010796 1.6574813 -31.0858297 c 
0.0000663 1241.0800191 18733283. 7.0567079 0.0004675 -0.0011225 1. 7116328 -32.3217497 c 
0.0000688 1283.7849169 18673235. 7.0489602 0 .0004846 -0.0011654 1.7652367 -33.5568871 c 
0.0000713 1326.4131445 18616325. 7.0421388 0.0005018 -0.0012082 1.8182909 -34.7912318 c 
0.0000738 1368.9639461 18562223. 7.0361527 0.0005189 -0.0012511 1.8707928 -36.0247794 c 
0.0000763 1411.4367677 18510646. 7.0309226 0.0005361 -0.0012939 1.9227400 -37.2575232 c 
0 .0000788 1453.8310472 18461347. 7.0263795 0.0005533 -0.0013367 1.9741300 -38.4894564 c 
0 .0000813 1496.1462148 18414107. 7.0224628 0.0005706 -0.0013794 2.0249603 -39.7205723 c 
0.0000838 1538.3816922 18368737. 7.0191194 0.0005879 -0.0014221 2.0752285 -40.9508639 c 
0.0000863 1580.5368934 18325065. 7.0163022 0.0006052 -0.0014648 2.1249319 -42.1803241 c 
0.0000888 1622.6112234 18282943. 7.0139695 0.0006225 -0.0015075 2.1740680 -43.4089459 c 
0.0000913 1664.6040791 18242236. 7.0120842 0.0006399 -0.0015501 2.2226342 -44.6367220 c 
0 .0000938 1706.5148482 18202825. 7.0106133 0.0006572 -0.0015928 2.2706278 -45.8636450 c 
0 .0000963 1748.3429098 18164602. 7.0095271 0.0006747 -0.0016353 2.3180461 -47.0897073 c 
0 .0000988 1790.0876335 18127470. 7.0087990 0.0006921 -0.0016779 2 .3648864 -48.3149015 c 
0.0001013 1831.7483797 18091342. 7.0084053 0.0007096 -0.0017204 2.4111461 -49.5392198 c 
0.0001038 1873.3244993 18056140. 7.0083242 0.0007271 -0.0017629 2.4568222 -50.7626543 c 
0.0001063 1914.8153334 18021791. 7.0085364 0 .0007447 -0.0018053 2.5019119 -51.9851970 c 
0.0001088 1956.2202129 17988232. 7.0090241 0 .0007622 -0.0018478 2.5464125 -53.2068399 c 
0.0001113 1997.5384587 17955402. 7.0097714 0 .0007798 -0.0018902 2.5903209 -54.4275747 c 
0 .0001138 2038.7693812 17923247. 7.0107637 0.0007975 -0.0019325 2.6336343 -55.6473930 c 
0 .0001163 2079.9122802 17891719. 7.0119877 0.0008151 -0.0019749 2.6763497 -56.8662863 c 
0.0001188 2120.9664444 17860770. 7.0134313 0.0008328 -0.0020172 2.7184641 -58.0842459 c 
0.0001213 2161.9311514 17830360. 7.0150833 0.0008506 -0.0020594 2.7599743 -59.3012631 c 
0.0001238 2202.8056674 17800450. 7.0169338 0.0008683 -0.0021017 2.8008774 -60.0000000 CY 
0.0001263 2243.5892468 17771004. 7.0189733 0 .0008861 -0 .0021439 2.8411701 -60.0000000 CY 
0.0001288 2284.2811321 17741989. 7.0211934 0.0009040 -0.0021860 2.8808492 -60.0000000 CY 
0.0001313 2324.8805535 17713376. 7.0235861 0.0009218 -0.0022282 2.9199116 -60.0000000 CY 
0.0001338 2365.3867285 17685134. 7.0261444 0.0009397 -0.0022703 2.9583538 -60.0000000 CY 



0.0001363 2405.7988619 17657239. 7.0288615 0.0009577 -0.0023123 2.9961727 -60.0000000 CY 
0.0001388 2446.1161454 17629666. 7 .0317314 0.0009757 -0.0023543 3.0333648 -60.0000000 CY 
0.0001413 2486.3377569 17602391. 7.0347483 0.0009937 -0.0023963 3.0699267 -60.0000000 CY 
0.0001438 2526.4628606 17575394. 7.0379071 0.0010117 -0.0024383 3.1058548 -60.0000000 CY 
0.0001463 2566.4906065 17548654. 7.0412031 0.0010298 -0.0024802 3.1411458 -60.0000000 CY 
0.0001488 2606.4201302 17522152. 7.0446316 0.0010479 -0 .0025221 3.1757959 -60.0000000 CY 
0.0001588 2750.3521552 17325053. 7.0466983 0.0011187 -0.0026913 3 .3042979 -60.0000000 CY 
0.0001688 2860.0270373 16948308. 7.0235634 0.0011852 -0.0028648 3.4151060 -60.0000000 CY 
0.0001788 2941.2861948 16454748. 6.9817654 0.0012480 -0.0030420 3.5106892 -60.0000000 CY 
0.0001888 3018.1253497 15990068. 6.9434708 0 .0013106 -0.0032194 3.5975156 -60.0000000 CY 
0.0001988 3083.5621689 15514778. 6.9013135 0.0013716 -0.0033984 3.6740141 -60.0000000 CY 
0.0002088 3131.5097287 15001244. 6.8496758 0.0014299 -0.0035801 3.7394109 -60.0000000 CY 
0.0002188 3176.1455709 14519523. 6.8001431 0.0014875 -0.0037625 3.7969474 -60.0000000 CY 
0.0002288 3220.1593661 14077199. 6.7560376 0.0015454 -0.0039446 3.8475239 -60.0000000 CY 
0.0002388 3263.4864172 13669053. 6.7170413 0.0016037 -0.0041263 3.8911052 -60.0000000 CY 
0.0002488 3302.9851141 13278332. 6.6793270 0.0016615 -0.0043085 3.9271047 -60.0000000 CY 
0.0002588 3332.4626837 12879083. 6.6361158 0.0017171 -0.0044929 3.9549295 -60.0000000 CY 
0.0002688 3355.5622009 12485813. 6.5907478 0.0017713 -0.0046787 3.9756215 -60.0000000 CY 
0.0002788 3376.9278329 12114539. 6.5467268 0.0018249 -0.0048651 3.9898921 -60.0000000 CY 
0.0002888 3397.8744303 11767530. 6.5068961 0.0018789 -0.0050511 3.9980117 -60.0000000 CY 
0.0002988 3418.3764586 11442264. 6.4708920 0.0019332 -0.0052368 3.9965330 -60.0000000 CY 
0.0003088 3438.3982366 11136513. 6.4384167 0.0019879 -0.0054221 3.9998973 -60.0000000 CY 
0.0003188 3457.9087870 10848341. 6.4092096 0.0020429 -0.0056071 3.9986553 -60.0000000 CY 
0.0003288 3476.9555559 10576291. 6.3829071 0.0020984 -0.0057916 3 .9953894 -60.0000000 CY 
0.0003388 3495.4804783 10318762. 6.3591823 0.0021542 -0.0059758 3.9996884 60.0000000 CY 
0.0003488 3512.3881218 10071364. 6.3351429 0.0022094 -0.0061606 3.9967774 60.0000000 CY 
0.0003588 3527.1177802 9831687. 6.3109393 0.0022640 -0.0063460 3.9998948 60.0000000 CY 
0.0003688 3539.1459525 9597684. 6.2858986 0.0023179 -0.0065321 3.9965874 60.0000000 CY 
0.0003788 3548.3251111 
0.0003888 3555.9968333 

9368515. 6.2592959 0 .0023707 -0.0067193 3.9997295 60.0000000 CY 
9147259. 6 .2331045 0.0024231 -0.0069069 3.9945539 60.0000000 CY 

0.0003988 3562.5409199 8934272. 6.2075849 0.0024753 -0.0070947 3.9987723 60.0000000 CY 
0.0004088 3568.8767848 8731197. 6.1838070 0.0025276 -0.0072824 3.9988368 60.0000000 CY 
0.0004188 3574.9624509 
0.0004288 3580.9159892 
0.0004388 3586.7013917 
0.0004488 3592.1674784 
0.0004588 3597.5099727 
0.0004688 3602.7377361 
0.0004 788 3607.7698460 
0.0004888 3612.7149459 
0 .0004988 3617.5711981 
0.0005088 3622.2953346 
0.0005188 3626.8854955 

8537224. 6.1619031 0.0025803 -0.0074697 3.9959900 60.0000000 CY 
8351991. 6.1414711 0.0026332 -0.0076568 3.9993049 60.0000000 CY 
8174818. 6.1225006 0.0026862 -0.0078438 3.9967938 60.0000000 CY 
8004830. 6.1036804 0.0027390 -0.0080310 3.9955811 60.0000000 CY 
7841984. 6.0858643 0 .0027919 -0.0082181 3.9989726 60.0000000 CY 
7685841. 6.0692182 0.0028449 -0.0084051 3.9992397 60.0000000 CY 
7535812. 6.0538894 0.0028983 -0.0085917 3.9928908 60.0000000 CY 
7391744. 6.0395148 0.0029518 -0.0087782 3 .9973219 60.0000000 CY 
7253276. 6.0260441 0.0030055 -0.0089645 3.9996385 60.0000000 CYT 
7119991. 6.0135448 0.0030594 -0.0091506 3.9958709 60.0000000 CYT 
6991586. 6.0019687 0.0031135 -0.0093365 3.9928050 60.0000000 CYT 

0.0005288 3631.4031690 6867902. 5.9911033 0.0031678 -0.0095222 3.9970845 60.0000000 CYT 
0.0005388 3635.8469076 6748672. 5.9809147 0.0032222 -0.0097078 3.9994705 60.0000000 CYT 
0.0005488 3640.1907798 6633605. 5.9714398 0 .0032768 -0.0098932 3.9975838 60.0000000 CYT 
0.0006088 3662.8909475 6017069. 5.9240157 0 .0036062 -0.0110038 3 .9875143 60.0000000 CYT 
0 .0006688 3662.8909475 5477220. 5.8994808 0.0039453 -0.012104 7 3 .9869494 60.0000000 CYT 

Summary of Results for Nominal (Unfactored) Moment Capacity for Section 1 



Moment values interpolated at maximum compressive strain = 0.003 
or maximum developed moment if pile fails at smaller strains. 

Load 
No. 

1 

Axial Thrust 
kips 

15.300 

Nominal Mom. Cap. Max. Comp. 
in-kip Strain 

3617.075 0.00300000 

Note note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor). 

In ACI 318-08, the value of the strength reduction factor depends on whether 
the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0.70). 

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318-08, Section 
9.3.2.2 or the value required by the design standard being followed. 

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections. 

Axial 
Load 
No. 

Resistance 
Factor 

for Moment 

Nominal Ultimate (Factored) Ultimate (Factored) 
Moment Capacity Moment Capacity Axial Thrust 

in-kip kips in-kip kip-in"2 

Bending Stiffness 
at Ult. Mom. Cap. 

1 0.65 3617.075 9.945 2351.098 17695096.374 

1 0.70 3617.075 10.710 2531.952 

1 0.75 3617.075 11.475 2712.806 

Pile Section No. 2: 

Dimensions and Properties of Drilled Shaft (Bored Pile): 

Length of Section 
Shaft Diameter 
Concrete Cover Thickness 

= 5.00000 ft 
= 24.00000 in 

= 3.00000 in 
Number of Reinforcing Bars = 9 bars 
Yield Stress of Reinforcing Bars = 60000. psi 
Modulus of Elasticity of Reinforcing Bars = 29000000. psi 
Gross Area of Shaft = 452.38934 sq. in. 
Total Area of Reinforcing Steel = 7.11000 sq. in. 
Area Ratio of Steel Reinforcement = 1.57 percent 
Edge-to-Edge Bar Spacing = 4.81434 in 
Maximum Concrete Aggregate Size = 0. 75000 in 
Ratio of Bar Spacing to Aggregate Size = 6.42 
Offset of Center of Rebar Cage from Center of Pile 0.0000 in 

17571726.758 

17376468.423 



Axial Structural Capacities: 

Nom. Axial Structural Capacity= 0.85 Fe Ac + Fy As = 1940.550 kips 
Tensile Load for Cracking of Concrete = -208.984 kips 
Nominal Axial Tensile Capacity = -426.600 kips 

Reinforcing Bar Dimensions and Positions Used in Computations: 

Bar Bar Diam. Bar Area X y 

Number inches sq. in. inches inches 

1 1.00000 0.79000 8.50000 0.00000 
2 1.00000 0.79000 6.51138 5.46369 
3 1.00000 0.79000 1.47601 8.37087 
4 1.00000 0.79000 -4.25000 7.36122 
5 1.00000 0.79000 -7.98739 2.90717 
6 1.00000 0.79000 -7.98739 -2.90717 
7 1.00000 0.79000 -4.25000 -7.36122 
8 1.00000 0.79000 1.47601 -8.37087 
9 1.00000 0.79000 6.51138 -5.46369 

NOTE: The positions of the above rebars were computed by LPile 

Minimum spacing between any two bars not equal to zero= 4.81434 inches between Bars 3 and 4 

Spacing to aggregate size ratio= 6.41912 

Concrete Properties: 

Compressive Strength of Concrete 
Modulus of Elasticity of Concrete 
Modulus of Rupture of Concrete 
Compression Strain at Peak Stress 
Tensile Strain at Fracture of Concrete 
Maximum Coarse Aggregate Size 

= 4000.00000 psi 
3604997. psi 
-474.34164 psi 

0.00189 
= -0.0001154 
= 0.75000 in 

Number of Axial Thrust Force Values Determined from Pile-head Loadings= 1 

Number Axial Thrust Force 
kips 

1 15.300 

Definitions of Run Messages and Notes: 



C =concrete in section has cracked in tension . 
Y =stress in reinforcing steel has reached yield stress. 
T = ACI 318-08 criteria for tension-controlled section met, tensile strain in 

reinforcement exceeds 0.005 while simultaneously compressive strain in 
concrete more than than 0.003 . See ACI 318-08, Section 10.3.4. 

Z = depth of tensile zone in concrete section is less than 10 percent of section depth. 

Bending Stiffness (EI) =Computed Bending Moment I Curvature. 
Position of neutral axis is measured from edge of compression side of pile. 
Compressive stresses and strains are positive in sign. 
Tensile stresses and strains are negative in sign. 

Axial Thrust Force= 15.300 kips 

Bending 
Curvature 
rad/in . 

Bending Bending Depth to 
NAxis 

in/in 

Max Comp Max Tens Max Concrete Max Steel Run 
Moment Stiffness Strain Strain Stress St ress Msg 

in-kip kip-in2 in in/in ksi ksi 

0.000001250 93.9540577 75163246. 17.8633874 0.0000223 -0.000007671 0.0935129 0.6431978 
0.000002500 187.5722572 75028903. 14.9401998 0.0000374 -0.0000226 0.1555943 1.0744645 
0.000003750 280.7354151 74862777. 13.9660693 0.0000524 -0.0000376 0.2171825 1.5057601 
0.000005000 373.4394964 74687899. 13.4790763 0.0000674 -0.0000526 0.2782749 1.9370661 
0.000006250 465.6839825 74509437. 13.1869172 0.0000824 -0.0000676 0.3388708 2.3683788 
0.000007500 557.4687460 74329166. 12.9921695 0.0000974 -0.0000826 0.3989702 2. 7996969 
0.000008750 648.7937398 74147856. 12.8530832 0.0001125 -0.0000975 0.4585728 3.2310199 

0.0000100 739.6589490 73965895. 12.7487847 0.0001275 -0.0001125 0 .5176787 3.6623476 
0.0000113 739.6589490 65747462. 8.5025159 0 .0000957 -0.0001743 0.3899587 -5.0169042 c 
0.0000125 739.6589490 59172716. 8.3328243 0.0001042 -0.0001958 0.4235517 -5.6358511 c 
0.0000138 739.6589490 53793378. 8.1917473 0.0001126 -0.0002174 0.4568648 -6.2556907 c 
0.0000150 739.6589490 49310597. 8.0731916 0.0001211 -0.0002389 0.4899629 -6.8759616 c 
0 .0000163 739.6589490 45517474. 7.9711029 0.0001295 -0.0002605 0.5227919 -7.4970677 c 
0.0000175 739.6589490 42266226. 7.8830131 0.0001380 -0.0002820 0.5554262 -8.1184708 c 
0.0000188 739.6589490 39448477. 7.8069580 0.0001464 -0.0003036 0.5879280 -8.7397166 c 
0.0000200 739.6589490 36982947. 7.7387629 0.0001548 -0.0003252 0.6201473 -9.3619175 c 
0.0000213 739.6589490 34807480. 7.6786519 0.0001632 -0.0003468 0.6522188 -9.9840807 c 
0 .0000225 739.6589490 32873731. 7.6254659 0.0001716 -0.0003684 0 .6841588 -10.6060835 c 
0.0000238 739.6589490 31143535. 7.5781120 0.0001800 -0.0003900 0 .7159670 -11 .2279253 c 
0.0000250 739.6589490 29586358. 7.5349079 0.0001884 -0.0004116 0.7475659 -11.8501917 c 
0.0000263 739.6589490 28177484. 7.4954898 0.0001968 -0.0004332 0.7789792 -12.4727083 c 
0.0000275 739.6589490 26896689. 7.4598623 0.0002051 -0.0004549 0.8102617 -13.0950597 c 
0.0000288 739.6589490 25727268. 7.4275316 0.0002135 -0.0004765 0.8414130 -13.7172454 c 
0.0000300 739.6589490 24655298. 7.3980862 0.0002219 -0.0004981 0.8724330 -14.3392649 c 
0.0000313 739.6589490 23669086. 7.3711806 0.0002303 -0.0005197 0.9033214 -14.9611175 c 
0 .0000325 739.6589490 22758737. 7.3465223 0.0002388 -0.0005412 0.9340779 -15.5828027 c 
0.0000338 739.6589490 21915821. 7.3238622 0.0002472 -0.0005628 0 .9647023 -16.2043198 c 
0 .0000350 739.6589490 21133113. 7.3024006 0.0002556 -0.0005844 0 .9951190 -16.8262633 c 
0.0000363 739.6589490 20404385. 7.2824600 0.0002640 -0.0006060 1.0253879 -17.4481638 c 
0.0000375 744.5598433 19854929. 7.2640085 0.0002724 -0.0006276 
0.0000388 766.3489019 19776746. 7.2469024 0.0002808 -0.0006492 
0.0000400 788.1201102 19703003. 7.2310162 0.0002892 -0.0006708 

1.0555254 -18.0698907 c 
1.0855312 -18.6914433 c 
1.1154050 -19.3128211 c 

0 .0000413 809.8734114 19633295. 7 .2162395 0.0002977 -0.0006923 1.1451466 -19.9340233 c 



0.0000425 831.6087480 
0.0000438 853.3260625 
0.0000450 875.0252968 

19567265. 7.2024750 0.0003061 -0.0007139 1.1747558 -20.5550494 c 
19504596. 7.1896364 0 .0003145 -0.0007355 1.2042322 -21.1758987 c 
19445007. 7.1776470 0 .0003230 -0.0007570 1.2335756 -21.7965705 c 

0.0000463 896.7063926 19388246. 7.1664385 0 .0003314 -0.0007786 1.2627858 -22.4170642 c 
0.0000475 918.3692911 19334090. 7.1559497 0.0003399 -0.0008001 1.2918625 -23.0373791 c 
0.0000488 940.0137825 19282334. 7.1461258 0.0003484 -0.0008216 1.3208052 -23.6575158 c 
0 .0000513 983.2482097 19185331. 7.1282796 0.0003653 -0 .0008647 1.3782887 -24.8972444 c 
0 .0000538 1026.4087421 19095977. 7.1125592 0.0003823 -0.0009077 1.4352337 -26.1362482 c 
0 .0000563 1069.4950440 19013245. 7.0986846 0.0003993 -0.0009507 1.4916381 -27.3745206 c 
0.0000588 1112.5066227 18936283. 7.0864234 0.0004163 -0.0009937 1.5474998 -28.6120559 c 
0.0000613 1155.4414001 18864349. 7.0754219 0.0004334 -0.0010366 1.6027845 -29.8491317 c 
0.0000638 1198.2986110 18796841. 7.0654876 0.0004504 -0.0010796 1.6574813 -31.0858297 c 
0.0000663 1241.0800191 18733283. 7.0567079 0 .0004675 -0.0011225 1.7116328 -32.3217497 c 
0.0000688 1283.7849169 18673235. 7.0489602 0 .0004846 -0.0011654 1.7652367 -33.5568871 c 
0.0000713 1326.4131445 18616325. 7.0421388 0.0005018 -0.0012082 1.8182909 -34.7912318 c 
0.0000738 1368.9639461 18562223. 7.0361527 0.0005189 -0.0012511 1.8707928 -36.0247794 c 
0.0000763 1411.4367677 18510646. 7.0309226 0.0005361 -0.0012939 1.9227400 -37.2575232 c 
0.0000788 1453.8310472 18461347. 7.0263795 0.0005533 -0.0013367 1.9741300 -38.4894564 c 
0.0000813 1496.1462148 18414107. 7 .0224628 0.0005706 -0.0013794 2.0249603 -39.7205723 c 
0.0000838 1538.3816922 18368737. 7.0191194 0.0005879 -0.0014221 2.0752285 -40.9508639 c 
0.0000863 1580.5368934 18325065. 7.0163022 0 .0006052 -0.0014648 2.1249319 -42.1803241 c 
0.0000888 1622.6112234 18282943. 7.0139695 0 .0006225 -0.0015075 2.1740680 -43.4089459 c 
0.0000913 1664.6040791 18242236. 7.0120842 0.0006399 -0.0015501 2.2226342 -44.6367220 c 
0.0000938 1706.5148482 18202825. 7.0106133 0.0006572 -0.0015928 2.2706278 -45.8636450 c 
0 .0000963 1748.3429098 18164602. 7.0095271 0.0006747 -0.0016353 2.3180461 -47.0897073 c 
0 .0000988 1790.0876335 18127470. 7.0087990 0.0006921 -0.0016779 2.3648864 -48.3149015 c 
0.0001013 1831.7483797 18091342. 7.0084053 0.0007096 -0.0017204 2.4111461 -49.5392198 c 
0.0001038 1873.3244993 18056140. 7.0083242 0.0007271 -0.0017629 2.4568222 -50.7626543 c 
0.0001063 1914.8153334 18021791. 7.0085364 0 .0007447 -0.0018053 2.5019119 -51.9851970 c 
0.0001088 1956.2202129 17988232. 7.0090241 0.0007622 -0.0018478 2.5464125 -53.2068399 c 
0.0001113 1997.5384587 17955402. 7.0097714 0 .0007798 -0.0018902 2.5903209 -54.4275747 c 
0 .0001138 2038.7693812 17923247. 7.0107637 0 .0007975 -0.0019325 2.6336343 -55.6473930 c 
0.0001163 2079.9122802 17891719. 7.0119877 0.0008151 -0.0019749 2.6763497 -56.8662863 c 
0.0001188 2120.9664444 17860770. 7.0134313 0.0008328 -0.0020172 2.7184641 -58.0842459 c 
0.0001213 2161.9311514 17830360. 7.0150833 0.0008506 -0.0020594 2.7599743 -59.3012631 c 
0.0001238 2202.8056674 17800450. 7 .0169338 0.0008683 -0.0021017 2.8008774 -60.0000000 CY 
0.0001263 2243.5892468 17771004. 7.0189733 0.0008861 -0.0021439 2.8411701 -60.0000000 CY 
0 .0001288 2284.2811321 17741989. 7.0211934 0 .0009040 -0.0021860 2.8808492 -60.0000000 CY 
0 .0001313 2324.8805535 17713376. 7.0235861 0 .0009218 -0.0022282 2.9199116 -60.0000000 CY 
0.0001338 2365.3867285 17685134. 7.0261444 0.0009397 -0.0022703 2.9583538 -60.0000000 CY 
0.0001363 2405.7988619 17657239. 7.0288615 0.0009577 -0.0023123 2.9961727 -60.0000000 CY 
0.0001388 2446.1161454 17629666. 7.0317314 0.0009757 -0.0023543 3.0333648 -60.0000000 CY 
0.0001413 2486.3377569 17602391. 7.0347483 0.0009937 -0.0023963 3.0699267 -60.0000000 CY 
0.0001438 2526.4628606 17575394. 7.0379071 0.0010117 -0.0024383 3.1058548 -60.0000000 CY 
0 .0001463 2566.4906065 17548654. 7.0412031 0 .0010298 -0.0024802 3.1411458 -60.0000000 CY 
0.0001488 2606.4201302 17522152. 
0.0001588 2750.3521552 17325053. 

7.0446316 0.0010479 -0.0025221 3.1757959 -60.0000000 CY 
7.0466983 0 .0011187 -0.0026913 3.3042979 -60.0000000 CY 

0.0001688 2860.0270373 16948308. 7.0235634 0 .0011852 -0.0028648 3.4151060 -60.0000000 CY 
0.0001788 2941.2861948 16454748. 6.9817654 0 .0012480 -0.0030420 3.5106892 -60.0000000 CY 
0.0001888 3018.1253497 15990068. 6.9434708 0.0013106 -0.0032194 3.5975156 -60.0000000 CY 
0 .0001988 3083.5621689 15514778. 6.9013135 0.0013716 -0.0033984 3.6740141 -60.0000000 CY 
0.0002088 3131.5097287 15001244. 6.8496758 0.0014299 -0.0035801 3.7394109 -60.0000000 CY 
0.0002188 3176.1455709 14519523. 6.8001431 0.0014875 -0.0037625 3.7969474 -60.0000000 CY 



0.0002288 3220.1593661 14077199. 6.7560376 0.0015454 -0.0039446 
0 .0002388 3263.4864172 13669053. 6.7170413 0.0016037 -0.0041263 
0 .0002488 3302.9851141 13278332. 6.6793270 0 .0016615 -0.0043085 
0 .0002588 3332.4626837 12879083. 6.6361158 0 .0017171 -0.0044929 
0.0002688 3355.5622009 12485813. 6.5907478 0.0017713 -0.0046787 
0.0002788 3376.9278329 12114539. 6.5467268 0.0018249 -0.0048651 
0.0002888 3397.8744303 11767530. 6 .5068961 0 .0018789 -0.0050511 
0.0002988 3418.3764586 11442264. 6 .4708920 0.0019332 -0.0052368 
0 .0003088 3438.3982366 11136513. 6.4384167 0 .0019879 -0.0054221 
0.0003188 3457.9087870 10848341. 6.4092096 0 .0020429 -0.0056071 
0.0003288 3476.9555559 10576291. 6.3829071 0.0020984 -0.0057916 
0.0003388 3495.4804783 10318762. 6.3591823 0.0021542 -0.0059758 
0.0003488 3512.3881218 10071364. 6.3351429 0.0022094 -0.0061606 
0.0003588 3527.1177802 9831687. 6.3109393 0.0022640 -0.0063460 
0.0003688 3539.1459525 9597684. 6.2858986 0.0023179 -0.0065321 
0.0003788 3548.3251111 9368515. 6.2592959 0 .0023707 -0.0067193 
0 .0003888 3555.9968333 9147259. 6.2331045 0.0024231 -0.0069069 
0 .0003988 3562.5409199 8934272. 6.2075849 0 .0024753 -0.0070947 
0.0004088 3568.8767848 8731197. 6.1838070 0.0025276 -0.0072824 
0.0004188 3574.9624509 8537224. 6.1619031 0.0025803 -0.0074697 
0.0004288 3580.9159892 8351991. 6.1414711 0.0026332 -0.0076568 
0.0004388 3586.7013917 8174818. 6.1225006 0.0026862 -0.0078438 
0.0004488 3592.1674784 8004830. 6.1036804 0 .0027390 -0.0080310 
0.0004588 3597.5099727 7841984. 6.0858643 0.0027919 -0.0082181 
0.0004688 3602.7377361 7685841. 6.0692182 0 .0028449 -0.0084051 
0.0004 788 3607.7698460 7535812. 6.0538894 0.0028983 -0.0085917 
0.0004888 3612.7149459 7391744. 6.0395148 0.0029518 -0.0087782 
0.0004988 3617.5711981 7253276. 6.0260441 0.0030055 -0.0089645 
0.0005088 3622.2953346 7119991. 6.0135448 0.0030594 -0.0091506 
0.0005188 3626.8854955 6991586. 6.0019687 0 .0031135 -0.0093365 
0.0005288 3631.4031690 6867902. 5.9911033 0 .0031678 -0.0095222 
0.0005388 3635.8469076 6748672. 5.9809147 0 .0032222 -0.0097078 
0.0005488 3640.1907798 6633605. 5.9714398 0.0032768 -0 .0098932 
0.0006088 3662.8909475 6017069. 5.9240157 0.0036062 -0.0110038 
0.0006688 3662.8909475 5477220. 5.8994808 0.0039453 -0.0121047 

Summary of Results for Nominal (Unfactored) Moment Capacity for Section 2 

Moment values interpolated at maximum compressive strain= 0 .003 
or maximum developed moment if pile fails at smaller strains. 

Load 
No. 

1 

Axial Thrust 
kips 

15.300 

Nominal Mom. Cap. Max. Camp. 
in-kip Strain 

3617.075 0.00300000 

Note note that the values of moment capacity in the table above are not 
factored by a strength reduction factor (phi-factor). 

In ACI 318-08, the value of the strength reduction factor depends on whether 

3.8475239 -60.0000000 CY 
3.8911052 -60.0000000 CY 
3.9271047 -60.0000000 CY 
3.9549295 -60.0000000 CY 
3.9756215 -60.0000000 CY 
3.9898921 -60.0000000 CY 
3.9980117 -60.0000000 CY 
3.9965330 -60.0000000 CY 
3.9998973 -60.0000000 CY 
3.9986553 -60.0000000 CY 
3 .9953894 -60.0000000 CY 
3.9996884 60.0000000 CY 
3.9967774 60.0000000 CY 

3.9998948 60.0000000 CY 
3.9965874 60.0000000 CY 
3.9997295 60.0000000 CY 
3 .9945539 60.0000000 CY 
3.9987723 60.0000000 CY 
3.9988368 60.0000000 CY 
3.9959900 60.0000000 CY 
3.9993049 60.0000000 CY 
3.9967938 60.0000000 CY 
3.9955811 60.0000000 CY 
3.9989726 60.0000000 CY 
3.9992397 60.0000000 CY 
3.9928908 60.0000000 CY 
3.9973219 60.0000000 CY 
3.9996385 60.0000000 CYT 
3.9958709 60.0000000 CYT 
3 .9928050 60.0000000 CYT 
3.9970845 60.0000000 CYT 
3.9994705 60.0000000 CYT 
3.9975838 60.0000000 CYT 
3.9875143 60.0000000 CYT 
3.9869494 60.0000000 CYT 



the transverse reinforcing steel bars are tied hoops (0.65) or spirals (0. 70). 

The above values should be multiplied by the appropriate strength reduction 
factor to compute ultimate moment capacity according to ACI 318-08, Section 
9.3.2.2 or the value required by the design standard being followed . 

The following table presents factored moment capacities and corresponding 
bending stiffnesses computed for common resistance factor values used for 
reinforced concrete sections. 

Axial 
Load 
No. 

Resistance 
Factor 

Nominal 
Moment Capacity 

in-kip 

Ultimate (Factored) Ultimate (Factored) 
Axial Thrust Moment Capacity 

Bending Stiffness 
at Ult. Mom. Cap. 

for Moment kips in-kip kip-in"2 

1 

1 

1 

0.65 3617.075 9.945 2351.098 

0.70 3617.075 10.710 2531.952 

0.75 3617.075 11.475 2712.806 

Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 1 

Pile-head conditions are Shear and Moment (Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

= 8600.0 lbs 
= 1809600.0 in-lbs 

= 15300.0 lbs 

17695096.374 

17571726.758 

17376468.423 

Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib. 
X y Moment Force S Stress Stiffness p Es*h Lat. Load 

feet inches in-lbs lbs radians psi* lb-in"2 lb/in lb/inch lb/inch 

0.00 
0.278 
0.555 
0.833 
1.110 
1.387 
1.665 
1.943 
2.220 
2.498 
2.775 
3.053 
3.330 
3.607 

1.6054 1809600. 8600.0000 -0.0197 
1.5403 1839234. 8600.0000 -0.0194 
1.4764 1868850. 8600.0000 -0.0190 
1.4136 1898449. 8600.0000 -0.0187 
1.3519 1928030. 8600.0000 -0.0183 
1.2915 1957593. 8600.0000 -0.0180 
1.2322 1987137. 8600.0000 -0.0176 
1.1742 2016663. 8600.0000 -0.0172 
1.1175 2046169. 8600.0000 -0.0169 
1.0620 2075657. 8600.0000 -0.0165 
1.0077 2105124. 8600.0000 -0.0161 
0.9548 2134572. 8600.0000 -0.0157 
0.9033 2163999. 8600.0000 -0.0153 
0.8530 2193405. 8600.0000 -0.0149 

0.000 1.811E+10 
0.000 1.811E+10 
0.000 1.806E+ 10 
0.000 1.804E+ 10 
0.000 1.801E+ 10 
0.000 1.799E+10 
0.000 1.796E+10 
0.000 1.794E+10 
0.000 1. 792E+ 10 
0.000 1.789E+10 
0.000 1.787E+10 
0.000 1.785E+10 
0.000 1.783E+10 
0.000 1.781E+10 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

3.885 0.8041 2222791. 8566.6754 -0.0145 0.000 1.779E+10 -20.0148 82.8819 0.000 



4.163 0.7567 2251934. 8428.5485 -0.0140 0.000 1.776E+10 -62.9443 277.0129 0.000 
4 .440 0 .7106 2280357. 8145.0946 -0.0136 0.000 1.774E+10 -107.2983 502.8331 0.000 
4 .718 0.6659 2307568. 7713.4482 -0.0132 0.000 1.773E+10 -151.9488 759.8294 0.000 
4 .995 0.6227 2333073. 7134.3099 -0.0128 0.000 1.771E+10 -195.8821 1047.4917 0.000 
5.272 0.5810 2356383. 6411.3947 -0.0123 0.000 1. 769E+10 -238.3012 1365.9099 0.000 
5.550 0.5407 2377028. 5551.0352 -0.0119 0.000 1.768E+10 -278.4312 1714.8029 0.000 
5.828 0.5019 2394562. 4561.5288 -0.0114 0.000 1.766E+10 -315.8670 2095.6810 0.000 
6.105 0.4646 2408571. 3451.6666 -0.0110 0.000 1.766E+10 -350.7169 2513.5975 0.000 
6 .383 0.4289 2418668. 2231.9896 -0.0105 0.000 1.765E+10 -381.8218 2964.7501 0.000 
6 .660 0.3946 2424507 . 915.7692 -0.0101 0.000 1. 764E+ 10 -408.7010 3448.8699 0.000 
6.938 0.3619 2425792. -487.0006 -0.009598 0.000 1.764E+10 -433.8034 3991.7081 0 .000 
7.215 0.3307 2422242. -1967.7357 -0.009140 0.000 1.765E+10 -455.5270 4587.0478 0 .000 
7.492 0.3010 2413618. -3512.0040 -0.008684 
7. 770 0.2729 2399737. -5101.9864 -0.008230 
8.048 0.2462 2380477. -6726.0241 -0.007780 
8.325 0.2210 2355734. -8372.3837 -0 .007334 
8.603 0.1974 2325465. -10023. -0.006894 
8.880 0.1751 2289687. -11660. -0.006460 
9.158 0.1543 2248464. -13270. -0.006034 
9.435 0.1349 2201923. -14796. -0.005618 

0.000 1.765E+10 -471.9615 5221.0764 0.000 
0.000 1.766E+10 -482.9829 5894.4221 0.000 
0.000 1.767E+10 -492.4151 6660.1108 0.000 
0.000 1.769E+10 -496.3894 7478.0564 0.000 

0.000 1.771E+10 -494.6902 8346.7554 0.000 
0.000 1.774E+10 -489.0626 9299.1029 0.000 
0.000 1.777E+10 -477.6513 10306. 0.000 
0.000 1. 780E+10 -439.0652 10835. 0.000 

9.713 0.1169 2150492. -16192. -0.005211 0.000 1.784E+10 -398.9999 11364. 0.000 
9.990 0.1002 2094617. -17452. -0.004815 0.000 1.788E+10 -357.9844 11893. 0 .000 
10.268 0.0849 2034752. -18575. -0.004431 0.000 1.793E+10 -316.5148 12421. 0.000 
10.545 0.0707 1971358. -19560. -0.004060 0.000 1.798E+10 -275.0530 12950. 0.000 
10.822 0 .0578 1904895. -20408. -0.003701 0 .000 1.803E+10 -234.0264 13479. 0 .000 
11.100 0 .0461 1835819. -21120. -0.003356 0 .000 1.809E+10 -193.8272 14008. 0.000 
11.377 0.0355 1764577. -21701. -0.003025 0.000 1.815E+10 -154.8124 14537. 0.000 
11.655 0.0259 1691601. -22154. -0.002709 0.000 1.822E+10 -117.3038 15066. 0.000 
11.932 0.0174 1617309. -22485. -0.002407 0.000 1.829E+10 -81.5885 15595. 0.000 
12.210 0.009897 1542097. -22700. -0.002120 0.000 1.836E+10 -47 .9197 16124. 0.000 
12.487 0.003303 1466340. -22808. -0.001848 0.000 1.845E+10 -16.5169 16652. 0.000 
12.765 -0.002410 1390386. -22815. -0.001591 0 .000 1.854E+10 12.4325 17181. 0.000 
13.042 -0.007290 1314557. -22729. -0.001348 0 .000 1.863E+10 38.7727 17710. 0.000 
13.320 -0.0114 1239146. -22561. -0.001121 0.000 1.874E+10 62.3781 18239. 0.000 
13.598 -0.0148 1164415. -22319. -0 .000908 0.000 1.885E+10 83.1519 18768. 0.000 
13.875 -0.0174 1090597. -22012. -0.000709 0.000 1.897E+10 101.0250 19297. 0.000 
14.153 -0.0195 1017888. -21651. -0.000525 0.000 1.911E+10 115.9549 19826. 0 .000 
14.430 -0.0209 946457. -21245. -0.000354 0.000 1.927E+10 127.9239 20355. 0 .000 
14.708 -0.0218 876435. -20804. -0.000197 0.000 1.944E+10 136.9380 20883. 0.000 
14.985 -0 .0222 807925. -20337. -5.386E-05 0.000 1.964E+10 143.0259 21412. 0.000 
15.263 -0.0222 740993. -19856. 6.061E-05 0.000 2.684E+10 146.2374 21941. 0 .000 
15.540 -0.0218 675678. -19367. 0.000122 0.000 7.409E+10 147.3674 22470. 0.000 
15.818 -0.0214 611996. -18875. 0.000151 0.000 7.421E+10 147.8377 23022. 0.000 
16.095 -0.0208 549952. -18384. 0.000177 0.000 7.434E+10 147.3617 23551. 0.000 
16.372 -0.0202 489541. -17895. 0.000200 0.000 7.446E+10 146.1185 24080. 0.000 
16.650 -0.0195 430749. -17412. 0 .000221 0.000 7.457E+10 144.1366 24609. 0.000 
16.927 -0 .0187 373554. -16937. 0.000239 0.000 7.469E+10 141.4480 25138. 0 .000 
17.205 -0.0179 317927. -16471. 0.000254 0.000 7.478E+10 138.0884 25667. 0 .000 
17.482 -0.0170 263831. -16018. 0.000267 0.000 7.488E+10 134.0969 26196. 0.000 
17.760 -0.0161 211221. -15579. 0.000277 0.000 7.497E+10 129.5158 26725 . 0.000 
18 .038 -0 .0152 160046. -15156. 0.000286 0 .000 7.505E+10 124.3905 27253. 0.000 
18.315 -0.0142 110251. -14751. 0 .000292 0.000 7.512E+10 118.7695 27782. 0.000 
18.593 -0.0133 61772. -14366. 0.000295 0.000 7.516E+l0 112.7043 28311. 0.000 



18.870 -0.0123 14543. -14001. 0.000297 
19.148 -0.0113 -31508. -13659. 0 .000297 
19.425 -0.0103 -76456. -13339. 0 .000294 
19.703 -0.009317 -120379. -13044. 0 .000290 
19.980 -0.008360 -163358. -12773. 0.000284 
20.258 -0.007427 -205475 . -12526. 0.000276 
20.535 -0.006525 -246812. -12305. 0.000265 
20.812 -0.005659 -287454. -11983. 0.000254 
21.090 -0.004836 -326645. -11576. 0.000240 
21.368 -0.004061 -364574. -11225. 0.000225 
21.645 -0.003340 -401426. -10928. 0.000207 
21.922 -0.002679 -437375. -10682. 0.000189 
22.200 -0.002083 -472590. -10485. 0.000168 

0.000 7.516E+10 106.2490 28840. 0.000 
0.000 7.516E+ 10 99.4609 29369. 0 .000 
0 .000 7.516E+10 92.3998 29898. 0 .000 

0.000 7.510E+10 85.1287 30427. 0 .000 
0.000 7.505E+10 77.7131 30956. 0.000 
0.000 7.499E+10 70.2219 31484. 0 .000 
0.000 7.491E+10 62.7264 32013. 0.000 
0 .000 7.485E+10 130.7518 76941. 0.000 
0 .000 7.476E+10 113.6932 78293 . 0.000 
0.000 7.470E+10 97.1250 79644. 0.000 
0.000 7.463E+10 81.2441 80996. 0.000 
0.000 7.456E+10 66.2533 82348. 0.000 
0.000 7.449E+10 52.3609 83699. 0.000 

22.478 -0.001558 -507222. -5211.0282 0 .000146 0.000 7.442E+10 3115.1262 6660000. 0.000 
22.755 -0.001108 -507310. 3663.6771 0.000124 0.000 7.442E+10 2215.0271 6660000. 0.000 
23.032 -0.000733 -482835. 9792.7730 0.000102 
23.310 -0.000430 -442100. 13667. 8.099E-05 
23.588 -0.000194 -391818. 15746. 6.237E-05 
23.865 -1.510E-05 -337239. 16441. 4.612E-05 
24.142 0 .000113 -282324. 16114. 3.233E-05 
24.420 0.000200 -229925. 15069. 2.094E-05 
24.698 0.000253 -181966. 13560. 1.179E-05 
24.975 0.000279 -139615. 11790. 4.659E-06 
25.253 0.000284 -103446. 9915.9762 -7.295E-07 
25.530 0.000274 -73575. 8058.3623 -4 .652E-06 
25.808 0.000253 -49777. 6303.9108 -7.384E-06 
26.085 0 .000225 -31590. 4713.2220 -9.187E-06 

0.000 7.447E+10 1466.1116 6660000. 0.000 
0.000 7.455E+10 860.9873 6660000. 0 .000 
0 .000 7.465E+10 387.3867 6660000. 0.000 
0.000 7.474E+10 30.1983 6660000. 
0 .000 7.486E+10 -226.9265 6660000. 
0.000 7.494E+10 -400.4095 6660000. 
0.000 7.503E+10 -505.8453 6660000. 
0.000 7.508E+10 -557 .4967 6660000. 

0.000 7.514E+10 -567.9046 6660000. 
0.000 7.516E+10 -547.7794 6660000. 
0 .000 7.516E+10 -505.9451 6660000. 
0.000 7.516E+10 -449.4235 6660000. 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 

26.363 0.000192 -18386. 3326.2697 -1.029E-05 0 .000 7.516E+10 -383.5809 6660000. 0.000 
26.640 0.000156-9435.9742 2167.6062 -1.091E-05 0.000 7.516E+10 -312.3131 6660000. 0.000 
26.918 0.000119-3948.8837 1250.8999 -1.121E-05 0 .000 7.516E+10 -238.2612 6660000. 0.000 
27.195 8.152E-05 -1103.8392 582.7264 -1.132E-05 0.000 7.516E+10 -163.0442 6660000. 0.000 
27.473 4.375E-05 -66.7727 165.5681-1.134E-05 0.000 7.516E+10 -87.5014 6660000. 0.000 
27.750 5.969E-06 0.000 0.000 -1.135E-05 0 .000 7.516E+10 -11.9389 3330000. 0 .000 

* This analysis computed pile response using nonlinear moment-curvature relationships. 
Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No. 1: 

Pile-head deflection = 1.6054015 inches 
Computed slope at pile head = -0.0197087 radians 
Maximum bending moment = 2425792. inch-lbs 
Maximum shear force -22815 . lbs 
Depth of maximum bending moment = 6.9375000 feet below pile head 
Depth of maximum shear force = 12.7650000 feet below pile head 
Number of iterations = 90 
Number of zero deflection points= 3 



Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 2 

Pile-head conditions are Shear and Moment (Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

= 1200.0 lbs 
= 2S0800.0 in-lbs 

15300.0 lbs 

Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib. 
X y Moment Force S Stress Stiffness p Es*h Lat. Load 

feet inches in-lbs lbs radians psi* lb-in"2 lb/in lb/inch lb/inch 

0.00 0.0746 250800. 1200.0000 -0.000771 
0.278 0.0720 254835. 1200.0000 -0.000760 
0.555 0.0695 258869. 1200.0000 -0.000749 
0.833 0.0670 262903. 1200.0000 -0.000737 
1.110 0.0646 266937. 1200.0000 -0.000725 
1.387 0.0622 270969. 1200.0000 -0.000713 
1.665 0.0598 275001. 1200.0000 -0.000701 
1.943 0.0575 279033. 1200.0000 -0.000689 
2.220 0.0552 283063. 1200.0000 -0.000676 
2.498 0.0530 287094. 1200.0000 -0.000664 
2.775 0.0508 291123. 1200.0000 -0.000651 
3.053 0 .0487 295152. 1200.0000 -0.000638 
3.330 0.0466 299180. 1200.0000 -0.000625 
3.607 0.0445 303208. 1200.0000 -0.000611 
3.885 0.0425 307234. 1194.5310 -0.000598 
4.163 0.0405 311224. 1173.1245 -0.000584 
4.440 0.0386 315107. 1131.7908 -0.000570 
4. 718 0 .0368 318820. 1072.5125 -0.000556 
4.995 0.0349 322306. 997.1975 -0.000541 
5.272 0.0331 325516. 907.6776 -0.000527 
5.550 0.0314 328405. 805.7077 -0.000512 
5.828 0.0297 330934. 692.9648 -0.000498 
6.105 0.0281 333071. 571.0470 -0.000483 
6.383 0.0265 334787. 441.4735 -0.000468 
6.660 0 .0250 336059. 305 .6837 -0.000453 
6.938 0.0235 336869. 165.0371 -0.000438 
7.215 0 .0221 337203. 20.8134 -0.000423 
7.492 0.0207 337051. -125.7878 -0.000408 
7.770 0.0193 336407. -273.6459 -0.000393 
8.048 0.0181 335268. -421.7195 -0.000378 
8.325 0.0168 333636. -569.0452 -0.000363 
8.603 0.0156 331515. -714.7366 -0.000348 

0.000 7.490E+l0 0.000 0 .000 0.000 
0.000 7.490E+10 0.000 0.000 0.000 
0.000 7.489E+10 0.000 0.000 0.000 
0.000 7.489E+10 0.000 0.000 0.000 
0.000 7.488E+10 0.000 0.000 0.000 
0.000 7.487E+10 0.000 0.000 0.000 
0.000 7.487E+10 0.000 0.000 0.000 
0.000 7.486E+10 0.000 0.000 0 .000 
0.000 7.486E+10 0.000 0.000 0.000 
0.000 7.485E+10 0.000 0.000 0.000 
0.000 7.484E+10 0.000 0.000 0.000 
0 .000 7.483E+10 0.000 0.000 0.000 
0.000 7.482E+10 0.000 0 .000 0.000 
0.000 7.481E+10 0.000 0.000 0.000 
0 .000 7.480E+10 -3.2847 257.2901 0.000 
0.000 7.479E+10 -9.5721 786.1641 0.000 
0.000 7.479E+10 -15.2530 1315.0382 0.000 
0.000 7.478E+10 -20.3496 1843.9122 0.000 

0.000 7.477E+10 -24.8846 2372.7862 0 .000 
0.000 7.477E+10 -28.8811 2901.6603 0 .000 
0.000 7.476E+10 -32.3621 3430.5343 0.000 
0.000 7.476E+10 -35.3514 3959.4084 0.000 
0.000 7.475E+10 -37.8725 4488.2824 0.000 
0.000 7.475E+10 -39.9494 5017.1564 0.000 
0.000 7 .475E+ 10 -41.6060 5546.0305 0.000 
0.000 7.475E+10 -42.8664 6074.9045 0.000 

0.000 7.474E+10 -43.7545 6603.7786 0.000 
0.000 7.474E+ 10 -44.2942 7132.6526 0 .000 
0 .000 7.475E+ 10 -44.5094 7661.5266 0.000 
0.000 7.475E+10 -44.4236 8190.4007 0.000 
0.000 7.475E+10 -44.0602 8719.2747 0.000 
0.000 7.475E+10 -43.4422 9248.1488 0.000 

8.880 0.0145 328912. -857.9838 -0.000334 0.000 7.476E+10 -42.5922 9777.0228 0.000 
9.158 0 .0134 325835. -998.0511 -0.000319 0.000 7.477E+10 -41.5324 10306. 0 .000 
9.435 0.0124 322297. -1134.2765 -0.000305 0.000 7.477E+10 -40.2846 10835. 0.000 
9.713 0.0114 318312. -1266.0690 -0.000290 0.000 7.478E+10 -38.8701 11364. 0.000 
9.990 0.0104 313895. -1392.9079 -0.000276 0 .000 7.479E+10 -37.3094 11893. 0.000 



10.268 0.009550 309063. -1514.3398 -0.000262 0.000 7.480E+10 -35.6226 12421. 0.000 
10.545 0.008699 303836.-1629.9769 -0.000249 0.000 7.481E+10 -33.8291 12950. 0 .000 
10.822 0 .007893 298233.-1739.4951 -0.000235 0.000 7 .482E+10 -31.9475 13479. 0 .000 
11.100 0 .007131 292275. -1842.6308 -0 .000222 0 .000 7 .483E+10 -29.9958 14008. 0 .000 
11.377 0.006412 285984. -1939.1791 -0 .000209 0 .000 7.485E+10 -27.9911 14537. 0.000 
11.655 0.005736 279381. -2028.9908 -0.000197 0.000 7.486E+10 -25.9499 15066. 0.000 
11.932 0.005101 272491. -2111.9702 -0.000185 0.000 7.487E+10 -23.8876 15595. 0.000 
12.210 0.004506 265335. -2188.0716 -0.000173 0.000 7.488E+10 -21.8190 16124. 0.000 
12.487 0.003951 257936.-2257.2975 -0.000161 0.000 7.489E+10 -19.7581 16652. 0 .000 
12.765 0.003434 250317.-2319.6950 -0.000150 0 .000 7.490E+10 -17.7179 17181. 0.000 
13.042 0 .002954 242502. -2375.3531 -0.000139 
13.320 0 .002510 234512. -2424.4002 -0 .000128 
13.598 0 .002101 226368. -2467.0004 -0.000118 
13.875 0.001725 218093 . -2503.3512 -0.000108 
14.153 0.001381 209707. -2533.6804 -9.854E-05 

0 .000 7.492E+10 -15 .7105 17710. 0 .000 
0 .000 7.493E+10 -13.7472 18239. 0.000 
0.000 7.494E+10 -11.8385 18768. 0.000 
0.000 7.496E+10 -9.9938 19297. 0.000 
0.000 7.498E+10 -8.2219 19826. 0.000 

14.430 0.001068 201229. -2558.2428 -8.941E-05 0.000 7.499E+10 -6.5303 20355. 0.000 
14.708 0.000785 192678. -2577.3176 -8.067E-05 0.000 7.502E+10 -4.9261 20883. 0.000 
14.985 0.000531 184072. -2591.2057 -7.231E-05 0.000 7.503E+10 -3.4151 21412. 0.000 
15.263 0.000304 175428. -2600.2261-6.433E-05 0.000 7.504E+10 -2.0026 21941. 0.000 
15.540 0 .000103 166762. -2604.7140 -5.674E-05 0 .000 7 .505E+10 -0.6928 22470. 0.000 
15.818 -7.394E-05 158087.-2605.0164 -4.953E-05 0 .000 7.505E+10 0 .5112 23022. 0.000 
16.095 -0.000227 149417. -2601.4899 -4.271E-05 0.000 7.506E+10 1.6068 23551. 0.000 
16.372 -0.000358 140765. -2594.4996 -3.627E-05 0.000 7.507E+10 2.5916 24080. 0.000 
16.650 -0.000469 132141. -2584.4166 -3.022E-05 0.000 7.509E+10 3.4643 24609. 0.000 
16.927 -0.000560 123556.-2571.6142 -2.455E-05 0.000 7.510E+10 4.2248 25138. 0 .000 
17.205 -0 .000632 115017. -2556.4656 -1.926E-05 0.000 7.511E+10 4.8735 25667. 0.000 
17.482 -0.000688 106532. -2539.3407 -1.435E-05 0 .000 7.513E+10 5.4117 26196. 0.000 
17.760 -0.000728 98107. -2520.6041 -9.818E-06 
18.038 -0.000753 89746. -2500.6128 -5.656E-06 
18.315 -0 .000766 81453. -2479.7132 -1.864E-06 
18.593 -0.000766 73231. -2458.2395 1.563E-06 
18.870 -0 .000755 65081. -2436.5110 4.627E-06 

0.000 7.515E+10 5.8414 26725. 
0.000 7.516E+10 6.1654 27253. 
0.000 7.516E+10 6 .3869 27782. 
0.000 7.516E+10 6.5102 28311. 
0.000 7.516E+10 6.5399 28840. 

0.000 
0.000 
0 .000 
0.000 
0.000 

19.148 -0.000735 57003. -2414.8301 7.331E-06 0.000 7.516E+10 6.4817 29369. 0.000 
19.425 -0.000706 48997. -2393 .4796 9.679E-06 0 .000 7.516E+10 6 .3414 29898. 0.000 
19.703 -0.000670 41062. -2372.7212 1.167E-05 0.000 7.516E+10 6.1261 30427. 0.000 
19.980 -0.000629 33194. -2352.7926 1.332E-05 0.000 7.516E+10 5.8430 30956. 0.000 
20.258 -0.000582 25391. -2333.9059 1.462E-05 0.000 7.516E+10 5.5004 31484. 0.000 
20.535 -0.000531 17649. -2316.2449 1.557E-05 0.000 7.516E+10 5.1068 32013. 0 .000 
20.812 -0.000478 9963.0396 -2289.3510 1.618E-05 0.000 7.516E+10 11.0457 76941. 0.000 
21.090 -0.000423 2399.9073 -2254.3840 1.646E-05 0.000 7.516E+10 9.9555 78293. 0 .000 
21.368 -0.000368 -5052.8346 -2223.1351 1.640E-05 
21.645 -0.000314 -12408. -2195.7364 1.601E-05 
21.922 -0.000262 -19678. -2172.2300 1.530E-05 
22.200 -0 .000212 -26876. -2152.5631 1.427E-05 
22.478 -0.000167 -34016. -1588.2118 1.292E-05 
22.755 -0.000126 -37455. -612.1871 1.134E-05 
23.032 -9.131E-05 -38094. 112.4278 9.663E-06 
23.310 -6.194E-05 -36707. 622.7485 8.006E-06 
23.588 -3. 799E-05 -3394 7. 955.5232 6.440E-06 
23.865 -1.905E-05 -30344. 1145.4630 5.016E-06 
24.142 -4.582E-06 -26319. 1224.1530 3.761E-06 
24.420 6.001E-06 -22192. 1219.4305 2.686E-06 
24.698 1.331E-05 -18198. 1155.1280 1.792E-06 

0.000 7.516E+10 8.8126 79644. 0 .000 
0.000 7.516E+10 7.6431 80996. 0 .000 
0.000 7.516E+10 6.4749 82348. 0 .000 
0.000 7.516E+10 5.3371 83699. 0 .000 
0.000 7 .516E+10 333.6127 6660000. 0.000 

0.000 7.516E+10 252.5884 6660000. 0 .000 
0.000 7 .516E+10 182.6157 6660000. 0.000 
0.000 7.516E+10 123.8832 6660000. 0 .000 
0.000 7.516E+10 75.9815 6660000. 0.000 
0.000 7.516E+10 38.0964 6660000. 0.000 
0.000 7.516E+10 9.1648 6660000. 0 .000 
0.000 7.516E+10 -12.0011 6660000. 0 .000 
0 .000 7. 516E+ 10 -26.6190 6660000. 0.000 



24.975 1.793E-05 -14499. 1051.0879 1.067E-06 
25.253 2.042E-05 -11198. 923.3734 4.983E-07 
25.530 2.125E-05 -8349.2882 784.6086 6.526E-08 
25.808 2.085E-05 -5972.1982 644.3967 -2.520E-07 
26.085 1.957E-05 -4057.5806 509.7733 -4.742E-07 
26.363 1.770E-05 -2577.0594 385.6660 -6.211E-07 
26.640 1.544E-05 -1488.9816 275.3342 -7.112E-07 
26.918 1.296E-05 -743.2614 180.7753 -7.607E-07 
27.195 1.037E-05 -284.9405 103.0861 -7.834E-07 
27.473 7.741E-06 -56.6280 42.7718 -7.910E-07 

0.000 7.516E+10 -35.8675 6660000. 
0.000 7.516E+10 -40.8379 6660000. 

0.000 7.516E+10 -42.5043 6660000. 
0.000 7.516E+10 -41.7071 6660000. 
0.000 7.516E+10 -39.1478 6660000. 
0.000 7.516E+10 -35.3912 6660000. 
0.000 7.516E+10 -30.8742 6660000. 

0.000 7.516E+10 -25.9179 6660000. 
0.000 7.516E+10 -20.7423 6660000. 

0.000 7.516E+10 -15.4826 6660000. 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
27.750 5.103E-06 0.000 0.000 -7.923E-07 0.000 7.516E+10 -10.2062 3330000. 0.000 

*This analysis computed pile response using nonlinear moment-curvature relationships. 
Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No. 2: 

Pile-head deflection = 0.0745574inches 
Computed slope at pile head = -0.0007713 radians 
Maximum bending moment = 337203. inch-lbs 
Maximum shear force = -2605.0164033 lbs 
Depth of maximum bending moment = 7.2150000 feet below pile head 
Depth of maximum shear force 15.8175000 feet below pile head 
Number of iterations = 6 
Number of zero deflection points= 2 

Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 3 

Pile-head conditions are Shear and Moment {Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

= 5200.0 lbs 
1086000.0 in-lbs 
15300.0 lbs 

Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib. 
X y Moment Force S Stress Stiffness p Es*h Lat. Load 

feet inches in-lbs lbs radians psi* lb-in"2 lb/in lb/inch lb/inch 

0.00 0.8201 1086000. 5200.0000 -0.0106 0.000 1.898E+10 0.000 0.000 0.000 
0.278 0.7851 1103852. 5200.0000 -0.0104 0.000 1.898E+ 10 0.000 0.000 0.000 
0.555 0.7507 1121694. 5200.0000 -0.0102 0.000 1.892E+10 0.000 0.000 0.000 
0.833 0.7170 1139526. 5200.0000 -0.0100 0.000 1.889E+10 0.000 0.000 0.000 
1.110 0.6839 1157348. 5200.0000 -0.009826 0.000 1.886E+10 0.000 0.000 0.000 
1.387 0.6515 1175159. 5200.0000 -0.009620 0.000 1.883E+10 0.000 0.000 0.000 



1.665 0.6199 1192960. 5200.0000 -0.009410 0.000 1.880E+10 0.000 0.000 0.000 
1.943 0.5889 1210750. 5200.0000 -0 .009198 
2.220 0 .5586 1228529. 5200.0000 -0 .008981 
2.498 0.5291 1246298. 5200.0000 -0 .008761 
2.775 0.5002 1264054. 5200.0000 -0.008538 
3.053 0.4722 1281799. 5200.0000 -0.008311 
3.330 0.4449 1299533. 5200.0000 -0.008081 

0.000 1.878E+10 0.000 
0.000 1.875E+10 0.000 
0.000 1.873E+10 0.000 
0.000 1.870E+10 0.000 
0.000 1.868E+10 0.000 
0.000 1.865E+ 10 0 .000 

0.000 
0 .000 
0 .000 
0 .000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 

3.607 0.4184 1317255. 5200.0000 -0.007847 0.000 1.863E+10 0.000 0.000 0 .000 
3.885 0.3926 1334965. 5173.7581 -0.007610 0.000 1.861E+10 -15.7609 133.6700 0.000 
4 .163 0 .3677 1352488. 5064.8016 -0.007369 0.000 1.858E+10 -49.6784 449.9093 0.000 
4.440 0 .3436 1369447. 4840.9173 -0 .007125 0 .000 1.856E+10 -84.7866 821.8086 0 .000 
4.718 0.3202 1385454. 4499.8316 -0 .006878 0.000 1.854E+10 -120.0696 1248.5332 0 .000 
4.995 0.2978 1400117. 4041.4996 -0 .006628 0.000 1.852E+10 -155.2049 1735.7791 0 .000 
5.272 0.2761 1413046. 3468.0581 -0.006375 0.000 1.851E+10 -189.2044 2281.9528 0.000 
5.550 0.2553 1423864. 2784.6791 -0.006119 0.000 1.850E+10 -221.2334 2885.6833 0.000 
5.828 0.2353 1432215. 1998.6441 -0.005862 0.000 1.849E+10 -250.8596 3549.4961 0.000 
6.105 0 .2163 1437772. 1117.8689 -0.005604 0 .000 1.848E+10 -278.1345 4282.8430 0.000 
6.383 0.1980 1440231. 158.0095 -0.005344 
6.660 0.1807 1439369. -839.7354 -0.005085 
6.938 0 .1642 1435157. -1839.3487 -0.004826 
7.215 0.1485 1427611. -2828.3868 -0.004568 
7.492 0.1337 1416785. -3795.7480 -0.004312 
7.770 0.1198 1402770.-4731.6479 -0.004058 
8.048 0.1067 1385686. -5627.5903 -0.003808 
8.325 0.0944 1365679. -6476.3328 -0.003561 
8 .603 0.0830 1342916. -7271.8476 -0.003318 
8.880 0.0723 1317586. -8009.2785 -0.003080 

0.000 1.848E+10 -298.3576 5017.1564 
0.000 1.848E+10 -300.8886 5546.0305 
0.000 1.848E+10 -299.4797 6074.9045 
0.000 1.849E+10 -294.5372 6603.7786 
0.000 1.850E+10 -286.4605 7132.6526 
0.000 1.852E+10 -275.6415 7661.5266 
0.000 1.854E+10 -262.4621 8190.4007 
0.000 1.857E+10 -247.2932 8719.2747 
0.000 1.859E+10 -230.4935 9248.1488 
0.000 1.863E+ 10 -212.4080 9777.0228 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 

9.158 0.0625 1289889. -8684.8945 -0.002847 0.000 1.866E+10 -193.3673 10306. 0.000 
9.435 0.0534 1260035. -9296.0392 -0.002620 
9.713 0.0450 1228244. -9841.0788 -0.002399 
9.990 0.0374 1194738. -10319. -0.002184 
10.268 0.0305 1159740. -10731. -0.001976 
10.545 0.0242 1123470. -11077. -0.001775 
10.822 0.0187 1086145. -11360. -0.001580 
11.100 0.0137 1047972. -11582. -0.001394 
11.377 0.009383 1009150. -11746. -0.001214 
11.655 0 .005633 969865 . -11857. -0.001042 
11.932 0 .002441 930289. -11918. -0.000878 
12.210 -0.000215 890578. -11936. -0.000721 
12.487 -0.002363 850870. -11914. -0.000572 
12.765 -0.004027 811287. -11860. -0.000431 
13.042 -0.005233 771926. -11779. -0 .000297 
13.320 -0.006006 732868. -11678. -0.000216 
13.598 -0.006669 694172. -11561. -0.000183 
13.875 -0.007228 655892. -11428. -0.000153 
14.153 -0.007689 618075. -11282. -0.000125 
14.430 -0.008057 580764. -11124. -9.762E-05 
14.708 -0.008339 543998. -10955. -7.242E-05 
14.985 -0.008539 507811. -10777. -4.887E-05 
15.263 -0.008664 472231. -10590. -2.696E-05 
15.540 -0.008719 437283. -10397. -6.637E-06 
15.818 -0.008708 402987 . -10199. 1.212E-05 

0 .000 1.871E+10 -173.6865 10835. 
0.000 1.875E+10 -153.6646 11364. 

0.000 1.880E+10 -133.5838 11893. 
0.000 1.886E+10 -113.7091 12421. 
0.000 1.892E+10 -94.2883 12950. 
0.000 1.898E+10 -75.5516 13479. 
0 .000 1.905E+10 -57.7113 14008. 

0.000 1.913E+10 -40.9626 14537. 
0.000 1.921E+ 10 -25.4830 15066. 
0.000 1.931E+10 -11.4333 15595. 
0.000 1.940E+10 1.0428 16124. 
0.000 1.951E+10 11.8177 16652. 
0 .000 1.963E+10 20.7799 17181. 
0.000 1.976E+10 27.8332 17710. 
0 .000 7.397E+10 32.8966 18239. 
0.000 7.405E+10 37.5863 18768. 
0 .000 7.413E+10 41.8842 19297. 
0.000 7.420E+10 45.7754 19826. 
0.000 7.428E+10 49.2485 20355. 
0.000 7.435E+10 52.2949 20883. 
0.000 7.442E+10 54.9090 21412. 
0.000 7.449E+10 57.0883 21941. 
0 .000 7.456E+l0 58.8329 22470. 
0 .000 7.462E+10 60.2074 23022. 

16.095 -0.008638 369357. -9996 .9606 2.934E-05 0.000 7.469E+10 61.0933 23551. 

0.000 
0.000 

0 .000 
0.000 

0 .000 
0.000 
0.000 

0.000 
0.000 
0.000 

0.000 
0.000 
0 .000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000 
0.000 

0 .000 



16.372 -0.008513 336404. -9792.7423 4.507E-05 
16.650 -0.008338 304133. -9587.6490 5.933E-05 
16.927 -0.008118 272544.-9383 .0202 7.216E-05 
17.205 -0.007857 241635. -9180.1495 8.360E-05 
17.482 -0 .007561 211396.-8980.2777 9.366E-05 

0.000 7.475E+10 61.5604 24080. 
0.000 7.481E+10 61.6188 24609. 
0.000 7.487E+10 61.2814 25138. 
0.000 7.492E+10 60.5629 25667. 
0.000 7.497E+10 59.4803 26196. 

0.000 
0.000 
0 .000 
0.000 
0 .000 

17.760 -0.007234 181816.-8784.5854 0 .000102 0.000 7.503E+10 58.0526 26725 . 0.000 
18.038 -0.006879 152880. -8594.1865 0 .000110 0.000 7.506E+10 56.3011 27253. 0.000 
18.315 -0.006502 124568. -8410.1215 0.000116 0 .000 7.510E+10 54.2485 27782. 0.000 
18.593 -0.006107 96857. -8233.3513 0.000121 0.000 7.516E+10 51.9198 28311. 0.000 
18.870 -0.005697 69721. -8064.7508 0.000125 0.000 7.516E+10 49.3417 28840. 0 .000 
19.148 -0.005277 43133.-7905.1030 0.000127 0.000 7.516E+l0 46.5428 29369. 0 .000 
19.425 -0.004851 17061.-7755.0928 0 .000128 0.000 7.516E+10 43.5534 29898. 0.000 
19.703 -0.004422 -8529.0033 -7615.3011 0.000129 0.000 7.516E+10 40.4056 30427. 0 .000 
19.980 -0 .003995 -33670. -7486.1990 0 .000128 0 .000 7.516E+10 37.1332 30956. 0.000 

0.000 0.000 7.516E+10 33.7720 31484. 
0.000 7.516E+10 30.3594 32013. 
0.000 7.513E+10 63.6828 76941. 
0.000 7.509E+10 55.7257 78293. 
0.000 7.506E+10 47.9147 79644. 
0.000 7.504E+10 40.3549 80996. 
0.000 7.501E+10 33.1550 82348. 
0.000 7.496E+10 26.4274 83699. 
0.000 7.492E+10 1588.7111 6660000. 

0.000 7.492E+10 1145.3491 6660000. 
0.000 7.493E+10 773.7725 6660000. 
0.000 7.496E+10 471.2239 6660000. 
0.000 7.502E+10 232.3924 6660000. 
0.000 7.505E+10 50.4124 6660000. 
0.000 7.507E+10 -82.3187 6660000. 
0 .000 7.511E+10 -173.5621 6660000. 

0.000 7.516E+10 -230.8090 6660000. 
0.000 7.516E+10 -260.9784 6660000. 
0.000 7.516E+l0 -270.2115 6660000. 
0.000 7.516E+10 -263.7959 6660000. 
0.000 7.516E+10 -246.1352 6660000. 
0.000 7.516E+10 -220.7695 6660000. 
0.000 7.516E+10 -190.4341 6660000. 

0.000 
0.000 
0 .000 
0 .000 
0 .000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 

0 .000 
0 .000 
0.000 
0.000 
0 .000 
0.000 
0.000 

20.258 -0.003572 -58400. -7368.1418 0.000126 
20.535 -0.003158 -82755. -7261.3630 0.000122 
20.812 -0.002756 -106773. -7104.7827 0.000118 
21.090 -0.002370 -130085. -6905.9676 0.000113 
21.368 -0.002003 -152779. -6733.4063 0.000107 
21.645 -0.001659 -174940. -6586.4373 9.949E-05 
21.922 -0.001341 -196654. -6464.0432 9.125E-05 
22.200 -0.001051 -218000. -6364.8386 8.204E-05 
22.478 -0.000794 -239053. -3675.6330 7.188E-05 
22.755 -0.000573 -242487. 876.5772 6.118E-05 
23.032 -0.000387 -233221. 4071.9147 5.061E-05 
23.310 -0.000236 -215373. 6144.8336 4 .064E-05 
23.588 -0.000116 -192300. 7316.3547 3.159E-05 
23.865 -2.521E-05 -166650. 7787.2248 2.363E-05 
24.142 4.116E-05 -140440. 7734.1009 1.681E-05 
24.420 8 .678E-05 -115142. 7308.0595 1.115E-05 
24.698 0.000115 -91769. 6634.7815 6.563E-06 
24.975 0.000130 -70955. 5815.9554 2.958E-06 
25 .253 0.000135 -53035. 4931.5242 2.115E-07 
25.530 0.000132 -38111. 4042.4018 -1.808E-06 
25.808 0 .000123 -26113. 3193.3666 -3.230E-06 
26.085 0.000110 -16843. 2415.9703 -4.182E-06 
26.363 9.522E-05 -10022. 1731.3164 -4.777E-06 
26.640 7.857E-05 -5312.2266 1152.6031 -5.117E-06 
26.918 6.114E-05 -2345.0550 687.3637 -5.286E-06 
27.195 4.336E-05 -733.8458 339.3601-5.354E-06 

0.000 7.516E+10 -157.1415 6660000. 
0.000 7.516E+10 -122.2815 6660000. 

0.000 7.516E+l0 -86.7296 6660000. 

0.000 
0.000 

0.000 
27.473 2.548E-05 -84.3712 110.1049 -5.373E-06 0.000 7.516E+10 -50.9612 6660000. 0.000 
27.750 7.584E-06 0.000 0.000 -5.374E-06 0.000 7.516E+10 -15.1679 3330000. 0 .000 

* This analysis computed pile response using nonlinear moment-curvature relationships. 
Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No. 3: 

Pile-head deflection 0.8201339 inches 



Computed slope at pile head = -0.0106154 radians 
Maximum bending moment = 1440231. inch-lbs 
Maximum shear force = -11936. lbs 
Depth of maximum bending moment = 6.3825000 feet below pile head 
Depth of maximum shear force = 12.2100000 feet below pile head 
Number of iterations = 63 
Number of zero deflection points= 3 

Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 4 

Pile-head conditions are Shear and Moment (Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

= 1900.0 lbs 
= 375600.0 in-lbs 

= 15300.0 lbs 

Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib. 
X y Moment Force S Stress Stiffness p Es*h Lat. Load 

feet inches in-lbs lbs radians psi* lb-in/\2 lb/in lb/inch lb/inch 

0.00 0.1143 375600. 1900.0000 -0.001178 0.000 7.468E+10 0 .000 0.000 0.000 
0.278 0.1104 381987. 1900.0000 -0.001161 0.000 7.468E+ 10 0.000 0.000 0.000 
0.555 0.1066 388372. 1900.0000 -0.001144 0.000 7.465E+10 0.000 0 .000 0.000 
0.833 0 .1028 394757. 1900.0000 -0.001126 0.000 7.464E+10 0.000 0.000 0.000 
1.110 0.0991 401141. 1900.0000 -0.001109 0.000 7.463E+10 0.000 0.000 0.000 
1.387 0.0954 407524. 1900.0000 -0.001091 0.000 7.461E+10 0.000 0.000 0.000 
1.665 0.0918 413906. 1900.0000 -0.001072 0.000 7.460E+10 0.000 0.000 0.000 
1.943 0.0883 420287. 1900.0000 -0.001054 0.000 7.459E+10 0.000 0 .000 0.000 
2.220 0.0848 426668. 1900.0000 -0.001035 0.000 7.458E+10 0.000 0.000 0.000 
2.498 0 .0814 433047. 1900.0000 -0.001016 0.000 7.456E+10 0.000 0.000 0.000 
2.775 0.0781 439425. 1900.0000 -0.000996 0.000 7.455E+10 0.000 0 .000 0.000 
3.053 0.0748 445802. 1900.0000 -0.000976 0.000 7.454E+10 0.000 0.000 0.000 
3.330 0.0715 452179. 1900.0000 -0.000956 0.000 7.453E+10 0.000 0.000 0.000 
3.607 0.0684 458554. 1900.0000 -0.000936 0.000 7.452E+10 0 .000 0.000 0.000 
3.885 0.0653 464928. 1891.5974 -0.000915 0.000 7.451E+10 -5.0466 257.2901 0.000 
4.163 0.0623 471245. 1858.7046 -0.000894 0.000 7.450E+10 -14.7088 786.1641 0.000 
4.440 0 .0594 477398. 1795.1843 -0.000873 0.000 7.448E+10 -23.4416 1315.0382 0.000 
4.718 0.0565 483290. 1704.0748 -0.000852 0.000 7.447E+10 -31.2788 1843.9122 0.000 
4.995 0.0537 488834. 1588.3007 -0.000830 0.000 7.446E+10 -38.2551 2372.7862 0.000 
5.272 0.0510 493953. 1450.6709 -0.000808 0.000 7.445E+10 -44.4054 2901.6603 0.000 
5.550 0 .0483 498578. 1293.8768 -0.000786 0.000 7.444E+10 -49.7652 3430.5343 0.000 
5.828 0.0457 502650. 1120.4909 -0.000763 0.000 7.443E+10 -54.3704 3959.4084 0.000 
6.105 0.0432 506118. 932.9658 -0.000741 0.000 7.442E+10 -58.2572 4488.2824 0.000 
6.383 0.0408 508939. 733.6331 -0.000718 0.000 7.442E+10 -61.4621 5017.1564 0.000 
6.660 0.0384 511077. 524.7024 -0.000695 0.000 7.441E+10 -64.0217 5546.0305 0.000 
6.938 0.0362 512504. 308.2615 -0.000672 0 .000 7 .441E+10 -65.9728 6074.9045 0.000 
7.215 0.0340 513199. 86.2757 -0.000649 0 .000 7.441E+10 -67.3520 6603.7786 0.000 
7.492 0.0318 513145. -139.4117 -0.000626 0.000 7.441E+10 -68.1960 7132.6526 0.000 



0.000 7.441E+10 -68.5412 7661.5266 0.000 
0 .000 7.441E+10 -68.4237 8190.4007 0.000 
0 .000 7.442E+10 -67.8793 8719.2747 0.000 
0 .000 7.442E+10 -66.9433 9248.1488 0.000 

7.770 0.0298 512334. -367.0791 -0.000603 
8.048 0.0278 510762. -595.1256 -0.000581 
8.325 0.0259 508430. -822.0700 -0.000558 
8.603 0.0241 505344. -1046.5496 -0.000535 
8.880 0.0224 501514. -1267.3180 -0.000513 
9.158 0.0207 496956. -1483.2434 -0.000490 
9.435 0.0191 491686. -1693.3066 -0.000468 
9.713 0.0176 485726. -1896.5977 -0.000446 
9.990 0.0161 479100. -2092.3142 -0.000425 
10.268 0.0147 471834. -2279.7571 -0.000403 
10.545 0.0134 463958. -2458.3284 -0.000383 
10.822 0 .0122 455501. -2627.5270 -0.000362 
11.100 0.0110 446495. -2786.9457 -0.000342 
11.377 0.009920 436975 . -2936.2668 -0.000322 
11.655 0 .008880 426973. -3075.2586 -0.000303 
11.932 0 .007903 416524. -3203.7711 -0.000284 
12.210 0.006988 405664. -3321.7319 -0.000266 
12.487 0.006134 394429. -3429.1419 -0.000248 
12.765 0.005338 382852. -3526.0708 -0.000230 
13.042 0.004599 370968. -3612.6525 -0.000214 
13.320 0.003915 358813. -3689.0811 -0.000197 
13.598 0.003284 346419. -3755.6062 -0.000182 
13.875 0 .002705 333819. -3812.5281 -0.000167 
14.153 0.002175 321045. -3860.1939 -0.000152 
14.430 0.001693 308126. -3898.9925 -0.000138 
14.708 0.001257 295092. -3929.3502 -0.000124 
14.985 0.000864 281969.-3951.7264 -0.000112 
15.263 0.000513 268784. -3966.6089 -9.941E-05 
15.540 0.000202 255562. -3974.5099 -8.775E-05 
15.818 -7.121E-05 242323. -3975.9606 -7.669E-05 
16.095 -0.000309 229090. -3971.5063 -6.621E-05 
16.372 -0.000512 215880. -3961.7050 -5.633E-05 
16.650 -0.000684 202710.-3947.1245 -4.703E-05 
16.927 -0.000825 189597. -3928.3362 -3.832E-05 
17.205 -0.000939 176552. -3905.9107 -3.020E-05 
17.482 -0.001027 163586.-3880.4144 -2.265E-05 
17.760 -0.001090 150710. -3852.4057 -1.568E-05 
18.038 -0 .001131 137931. -3822.4311-9.277E-06 
18.315 -0 .001152 125254. -3791.0219 -3.441E-06 
18.593 -0.001154 112683. -3758.6901 1.834E-06 
18.870 -0.001139 100221. -3725.9253 6.552E-06 
19.148 -0.001110 87868. -3693.1910 1.072E-05 
19.425 -0.001068 75623. -3660.9213 1.434E-05 
19.703 -0.001015 63484. -3629.5173 1.742E-05 
19.980 -0.000952 51449. -3599.3444 1.997E-05 
20.258 -0.000882 39511. -3570.7282 2.198E-05 
20.535 -0 .000806 27665. -3543.9520 2.347E-05 

0.000 7.443E+10 -65.6503 9777.0228 0.000 
0.000 7.444E+10 -64.0346 10306. 0 .000 
0.000 7.445E+10 -62.1294 10835. 0.000 
0.000 7.446E+l0 -59.9674 11364. 
0.000 7.448E+10 -57.5801 11893. 
0.000 7.450E+l0 -54.9983 12421. 
0.000 7.451E+l0 -52.2517 12950. 
0.000 7.453E+l0 -49.3691 13479. 
0 .000 7.454E+l0 -46.3779 14008. 

0.000 7.456E+l0 -43.3045 14537. 
0.000 7.457E+10 -40.1741 15066. 
0 .000 7.459E+l0 -37.0106 15595. 
0 .000 7.462E+10 -33.8367 16124. 
0 .000 7.464E+10 -30.6738 16652. 
0 .000 7.467E+10 -27.5417 17181. 
0.000 7.469E+10 -24.4593 17710. 
0.000 7.471E+10 -21.4438 18239. 
0.000 7.473E+10 -18.5112 18768. 
0.000 7.475E+10 -15.6762 19297. 
0.000 7.477E+l0 -12.9520 19826. 
0.000 7.480E+10 -10.3505 20355. 
0.000 7.483E+10 -7.8824 20883. 
0.000 7 .486E+ 10 -5.5568 21412. 
0 .000 7.488E+l0 -3.3817 21941. 
0.000 7.490E+10 -1.3637 22470. 
0.000 7.492E+10 0.4923 23022. 
0.000 7.494E+l0 2.1829 23551. 
0.000 7.496E+l0 3.7038 24080. 
0.000 7.499E+l0 5.0533 24609. 
0.000 7.502E+10 6.2310 25138. 
0.000 7.504E+10 7.2378 25667. 
0.000 7 .505E+l0 8.0753 26196. 
0.000 7.506E+l0 8.7467 26725. 
0.000 7.508E+10 9.2560 27253. 
0.000 7 .SlOE+ 10 9.6084 27782. 
0 .000 7.512E+l0 9.8101 28311. 
0.000 7.515E+10 9.8684 28840. 
0.000 7.516E+10 9.7918 29369. 
0.000 7.516E+l0 9 .5895 29898. 
0.000 7.516E+10 9.2718 30427. 
0.000 7.516E+10 8.8501 30956. 
0.000 7.516E+10 8.3368 31484. 
0 .000 7 .516E+l0 7.7450 32013. 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

20.812 -0 .000725 15906. -3503.1487 2.444E-05 0.000 7.516E+l0 16.7615 76941. 0.000 
21.090 -0.000643 4331.8904 -3450.0741 2.488E-05 0.000 7.516E+10 15.1152 78293. 0.000 
21.368 -0.000560 -7074.3236 -3402.6186 2.482E-05 0.000 7.516E+10 13.3866 79644. 0.000 
21.645 -0.000478 -18332. -3360.9895 2.426E-05 0.000 7.516E+10 11.6159 80996. 0.000 
21.922 -0.000398 -29461.-3325.2566 2.320E-05 0.000 7.516E+10 9.8453 82348. 0.000 
22.200 -0.000323 -40481. -3295.3451 2.165E-05 0.000 7.516E+10 8.1196 83699. 0.000 



22.478 -0.000254 -51410. -2436.2685 1.962E-05 0.000 7.516E+10 507.8424 6660000. 0.000 
22.755 -0.000192 -56708. -950.0575 1.722E-05 0.000 7.516E+10 384.7768 6660000. 0.000 
23.032 -0.000139 -57739. 154.2046 1.469E-05 0.000 7.516E+10 278.4437 6660000. 0.000 
23.310 -9.457E-05 -55683 . 932.7435 1.217E-05 0.000 7.516E+10 189.1472 6660000. 0.000 
23.588 -5.814E-05 -51528. 1441.2808 9.799E-06 0.000 7.516E+10 116.2806 6660000. 0.000 
23.865 -2.931E-05 -46085. 1732.4870 7 .637E-06 0.000 7.516E+10 58.6181 6660000. 0.000 
24.142 -7.277E-06 -39991. 1854.3175 5.730E-06 0.000 7.516E+10 14.5534 6660000. 0.000 
24.420 8.856E-06 -33736. 1849.0591 4.097E-06 0.000 7.516E+10 -17.7115 6660000. 0.000 
24.698 2.001E-05 -27677. 1752.9322 2.737E-06 0.000 7.516E+10 -40.0224 6660000. 0.000 
24.975 2.708E-05 -22061. 1596.1071 1.635E-06 0.000 7.516E+10 -54.1669 6660000. 0.000 
25.253 3.090E-05 -17047. 1403.0191 7.688E-07 0.000 7.516E+10 -61.8019 6660000. 0.000 
25 .530 3.220E-05 -12717. 1192.8810 1.095E-07 0.000 7.516E+10 -64.4071 6660000. 0.000 
25 .808 3.163E-05 -9102.1129 980.3152 -3.739E-07 0.000 7.516E+10 -63.2600 6660000. 0.000 
26.085 2.971E-05 -6188.3756 776.0412 -7.126E-07 0.000 7.516E+10 -59.4271 6660000. 0.000 
26.363 2.688E-05 -3933.6058 587.5708 -9.368E-07 0.000 7.516E+10 -53.7683 6660000. 0.000 
26.640 2.347E-05 -2275.0587 419.8767 -1.074E-06 0.000 7.516E+10 -46.9489 6660000. 0.000 
26.918 1.973E-05 -1137.1177 276.0091-1.150E-06 0.000 7.516E+10 -39.4581 6660000. 0.000 
27 .195 1.582E-05 -436.7212 157.6442 -1.185E-06 0.000 7.516E+10 -31.6319 6660000. 0.000 
27.473 1.184E-05 -87.0863 65.5555 -1.196E-06 0.000 7.516E+10 -23.6767 6660000. 0.000 
27.750 7.848E-06 0.000 0.000 -1.198E-06 0.000 7.516E+10 -15.6959 3330000. 0.000 

"' This analysis computed pile response using nonlinear moment-curvature relationships. 
Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No.4: 

Pile-head deflection = 
Computed slope at pile head 

0.1143306 inches 
-0.0011780 radians 

Maximum bending moment = 513199. inch-lbs 
Maximum shear force = -3975.9606219 lbs 
Depth of maximum bending moment = 7.2150000 feet below pile head 
Depth of maximum shear force 15.8175000 feet below pile head 

Number of iterations 6 
Number of zero deflection points= 2 

Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 5 

Pile-head conditions are Shear and Moment (Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

= 1700.0 lbs 
= 362400.0 in-lbs 

= 15300.0 lbs 

Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib. 



X 
feet 

y Moment 
inches in-lbs 

Force S Stress Stiffness p Es*h Lat. Load 
lb/inch lb/inch lbs radians psi* lb-in 112 lb/in 

0.00 0.1072 362400. 1700.0000 -0.001111 
0.278 0 .1035 368117. 1700.0000 -0.001095 
0.555 0.0999 373834. 1700.0000 -0.001078 
0.833 0.0963 379549. 1700.0000 -0.001062 
1.110 0.0928 385264. 1700.0000 -0.001044 
1.387 0.0894 390978. 1700.0000 -0.001027 
1.665 0.0860 396690. 1700.0000 -0.001010 
1.943 0.0826 402402. 1700.0000 -0.000992 
2.220 0 .0794 408113. 1700.0000 -0.000974 
2.498 0 .0761 413824. 1700.0000 -0.000955 
2.775 0 .0730 419533. 1700.0000 -0.000937 
3.053 0.0699 425241. 1700.0000 -0.000918 
3.330 0.0669 430948. 1700.0000 -0.000899 
3.607 0.0639 436655. 1700.0000 -0.000879 

0.000 7.470E+10 0.000 
0 .000 7.470E+10 0.000 
0 .000 7.469E+ 10 0.000 
0 .000 7.467E+10 0 .000 
0 .000 7.466E+10 0 .000 
0.000 7.465E+10 0.000 
0.000 7.464E+10 0.000 
0.000 7 .462E+ 10 0.000 
0.000 7.461E+10 0.000 
0.000 7.460E+10 0.000 
0.000 7.459E+10 0.000 
0.000 7.458 E+10 0.000 
0.000 7.457E+10 0 .000 
0.000 7.456E+10 0.000 

0 .000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0.000 
0 .000 
0 .000 
0 .000 

3.885 0.0610 442360. 1692.1496 -0.000860 0 .000 7.455E+10 -4.7149 257.2901 0 .000 
4.163 0.0582 448012. 1661.4243 -0.000840 0.000 7.454E+10 -13.7387 786.1641 0.000 
4.440 0.0554 453511. 1602.1029 -0.000820 0.000 7.453E+10 -21.8898 1315.0382 0.000 
4.718 0.0527 458765. 1517.0376 -0.000799 
4.995 0.0501 463696. 1408.9723 -0.000779 
5.272 0.0475 468229. 1280.5413 -0.000758 
5.550 0.0451 472301. 1134.2680 -0.000737 
5.828 0.0426 475858. 972.5629 -0.000716 
6.105 0.0403 478851. 797.7235 -0.000694 
6.383 0.0380 481241. 611.9327 -0.000673 
6.660 0.0358 482995. 417.2585 -0.000651 
6.938 0.0337 484087. 215.6539 -0.000630 

0.000 7.452E+10 -29.2005 1843.9122 
0.000 7.451E+10 -35.7036 2372.7862 
0.000 7.450E+10 -41.4321 2901.6603 
0.000 7.449E+10 -46.4198 3430.5343 

0.000 7.449E+10 -50.7004 3959.4084 
0.000 7.448E+10 -54.3083 4488.2824 
0.000 7.447E+10 -57.2778 5017.1564 
0.000 7.447E+10 -59.6436 5546.0305 
0.000 7.447E+10 -61.4403 6074.9045 

0.000 
0.000 
0.000 
0.000 

0 .000 
0.000 
0.000 
0.000 
0.000 

7.215 0.0316 484496. 8.9564 -0.000608 0.000 7.447E+10 -62.7024 6603.7786 0.000 
7.492 0.0296 484208. -201.1114 -0.000586 
7.770 0.0277 483216. -412.9412 -0.000565 
8.048 0.0259 481516. -625.0386 -0.000543 
8.325 0.0241 479109. -836.0217 -0.000522 
8.603 0.0224 476001. -1044.6196 -0.000500 
8.880 0.0208 472203. -1249.6712 -0.000479 
9.158 0.0192 467727.-1450.1226 -0 .000458 
9.435 0.0177 462591. -1645.0256 -0.000437 
9.713 0.0163 456816.-1833.5346 -0.000417 
9.990 0.0149 450423. -2014.9045 -0.000397 

10.268 0.0136 443437. -2188.4876 -0.000377 
10.545 0.0124 435886. -2353.7304 -0.000357 
10.822 0.0113 427797. -2510.1706 -0.000338 
11.100 0.0102 419202. -2657 .4333 -0.000319 
11.377 0.009149 410131. -2795.2279 -0.000300 
11.655 0.008180 400617.-2923.3438 -0.000282 
11.932 0.007270 390691. -3041.6467 -0.000264 
12.210 0.006418 380386. -3150.0750 -0.000247 
12.487 0.005623 369736. -3248.6353 -0.000231 
12.765 0.004883 358774. -3337.3985 -0.000214 
13.042 0.004196 347531. -3416.4954 -0.000199 
13.320 0.003560 336040. -3486.1130 -0.000183 
13.598 0.002974 324332. -3546.4899 -0.000169 

0.000 7.447E+10 -63.4644 7132.6526 0.000 
0.000 7.447E+10 -63.7607 7661.5266 0.000 
0 .000 7.447E+10 -63.6251 8190.4007 0.000 
0 .000 7.448E+10 -63.0914 8719.2747 0.000 
0.000 7.449E+10 -62.1926 9248.1488 0.000 
0.000 7.449E+10 -60.9614 9777.0228 0.000 
0.000 7.450E+10 -59.4298 10306. 0.000 
0.000 7.451E+10 -57.6290 10835. 0.000 
0.000 7.452E+10 -55.5896 11364. 0.000 
0.000 7.453E+10 -53.3413 11893. 0.000 
0.000 7.455E+10 -50.9128 12421. 0.000 
0.000 7.456E+10 -48.3321 12950. 0.000 
0.000 7.457E+10 -45.6260 13479. 0.000 
0 .000 7.459E+10 -42.8202 14008. 0.000 

0 .000 7.461E+10 -39.9394 14537. 
0 .000 7.463E+10 -37.0071 15066. 
0 .000 7.465E+10 -34.0457 15595. 
0.000 7.467E+10 -31.0764 16124. 
0 .000 7.469E+10 -28.1190 16652. 
0.000 7.471E+10 -25.1922 17181. 
0.000 7.473E+10 -22.3135 17710. 
0.000 7.475E+10 -19.4989 18239. 
0.000 7.477E+10 -16.7635 18768. 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 



13.875 0.002437 312438. -3597.9122 -0.000154 0.000 7.479E+10 -14.1208 19297. 0.000 
14.153 0.001946 300386. -3640.7091 -0 .000141 0.000 7.482E+10 -11.5831 19826. 0.000 
14.430 0.001499 288205 . -3675 .2489 -0.000128 0.000 7 .484E+ 10 -9.1615 20355. 0 .000 
14.708 0.001095 275922. -3701.9343 -0 .000115 0.000 7 .487E+ 10 -6.8658 20883. 0 .000 
14.985 0.000732 263562. -3721.1990 -0.000103 0.000 7.488E+10 -4.7045 21412. 0.000 
15.263 0.000408 251149. -3733.5027 -9.175E-05 0.000 7.490E+10 -2.6851 21941. 0.000 
15.540 0.000121 238706. -3739.3280 -8.087E-05 0 .000 7.492E+10 -0.8136 22470. 0.000 
15.818 -0.000131 226253. -3739.1741 -7.053E-05 0.000 7.494E+10 0.9060 23022. 0 .000 
16.095 -0.000349 213810. -3733.5537 -6.076E-05 0 .000 7.497E+10 2.4696 23551. 0.000 
16.372 -0.000536 201394. -3722.9919 -5.154E-05 0 .000 7.499E+10 3.8738 24080. 0.000 
16.650 -0.000692 189020. -3708.0220 -4.287E-05 0.000 7.503E+10 5.1172 24609. 0.000 
16.927 -0.000821 176703. -3689 .1799 -3.476E-05 0.000 7.504E+10 6.1994 25138. 0.000 
17.205 -0.000924 164454.-3667.0009 -2.719E-05 0.000 7.505E+10 7.1213 25667. 0 .000 
17.482 -0.001002 152284. -3642.0161 -2.016E-05 0.000 7.506E+l0 7.8846 26196. 0.000 
17.760 -0.001058 140200.-3614.7484 -1.367E-05 0.000 7.507E+10 8.4923 26725. 0 .000 
18.038 -0.001093 128211.-3585.7097 -7.721E-06 0.000 7.509E+10 8.9483 27253. 0.000 
18.315 -0.001110 116320. -3555.3970 -2.300E-06 0.000 7.511E+10 9.2575 27782. 0.000 
18.593 -0.001109 104532. -3524.2892 2.595E-06 0.000 7.514E+10 9.4258 28311. 0 .000 
18.870 -0.001092 92848. -3492.8438 6.968E-06 0.000 7.516E+10 9.4603 28840. 0.000 
19.148 -0.001062 81269. -3461.4936 1.083E-05 0.000 7.516E+10 9.3687 29369. 0.000 
19.425 -0.001020 69794. -3430.6434 1.417E-05 0.000 7.516E+10 9.1600 29898. 0.000 
19.703 -0.000968 58420. -3400.6672 1.701E-05 0.000 7.516E+10 8.8438 30427. 0.000 
19.980 -0.000907 47143. -3371.9050 1.935E-05 0.000 7.516E+10 8.4308 30956. 0.000 
20.258 -0.000839 35961. -3344.6597 2.119E-05 0 .000 7.516E+10 7.9327 31484. 0 .000 
20.535 -0.000766 24866. -3319.1938 2.254E-05 0 .000 7.516E+10 7.3621 32013. 0 .000 
20.812 -0.000689 13853. -3280.4330 2.340E-05 0 .000 7.516E+10 15.9177 76941. 0 .000 
21.090 -0.000610 3015.7239-3230.0514 2.377E-05 0.000 7.516E+l0 14.3415 78293. 0.000 
21.368 -0.000531-7662.0460 -3185.0428 2.367E-05 0.000 7.516E+l0 12.6907 79644. 0.000 
21.645 -0.000452 -18199. -3145.5930 2.309E-05 0.000 7.516E+10 11.0029 80996. 0.000 
21.922 -0.000377 -28614.-3111.7588 2.206E-05 0.000 7.516E+10 9.3180 82348. 0.000 
22.200 -0.000305 -38926. -3083.4608 2.056E-05 0.000 7.516E+10 7.6778 83699. 0.000 
22.478 -0.000240 -49152. -2271.9161 1.861E-05 0 .000 7.516E+10 479.7364 6660000. 0 .000 
22.755 -0.000182 -54058. -868.6809 1.632E-05 0.000 7.516E+10 363.0475 6660000. 0 .000 
23.032 -0.000131 -54939. 172.5382 1.391E-05 0.000 7.516E+10 262.3093 6660000. 0 .000 
23.310 -8.889E-05 -52911. 905.2892 1.152E-05 0.000 7.516E+10 177.7814 6660000. 0 .000 
23.588 -5.443E-05 -48911. 1382.5565 9.264E-06 0.000 7.516E+10 108.8656 6660000. 0.000 
23.865 -2. 719E-05 -43704. 1654.3628 7.213E-06 0.000 7.516E+ 10 54.3815 6660000. 0.000 
24.142 -6.396E-06 -37894. 1766.2077 5.405E-06 0.000 7.516E+10 12.7927 6660000. 0.000 
24.420 8.808E-06 -31942. 1758.1785 3.858E-06 0.000 7.516E+ 10 -17.6151 6660000. 0.000 
24.698 1.930E-05 -26185. 1664.5835 2.571E-06 0.000 7.516E+10 -38.5981 6660000. 0.000 
24.975 2.593E-05 -20856. 1513.9789 1.529E-06 0.000 7.516E+10 -51.8551 6660000. 0 .000 
25.253 2.948E-05 -16102. 1329.4746 7.099E-07 0.000 7.516E+10 -58.9583 6660000. 0.000 
25.530 3.066E-05 -12001. 1129.2267 8 .734E-08 0.000 7 .516E+ 10 -61.3106 6660000. 0.000 
25.808 3.006 E-05 -8581.0369 927.0419 -3.686E-07 0.000 7.516E+10 -60.1217 6660000. 0.000 
26.085 2.820E-05 -5827.3007 733.0318 -6.878E-07 0.000 7.516E+10 -56.4009 6660000. 0.000 
26.363 2.548E-05 -3698.9749 554.2749 -8.988E-07 0.000 7.516E+10 -50.9606 6660000. 0.000 
26.640 2.221E-05 -2135.7382 395.4513 -1.028E-06 0.000 7.516E+10 -44.4290 6660000. 0.000 
26.918 1.863E-05 -1065.1648 259.4273 -1.099E-06 0.000 7.516E+10 -37.2671 6660000. 0.000 
27.195 1.490E-05 -407.8403 147.7756 -1.132E-06 0.000 7.516E+10 -29.7910 6660000. 0.000 
27.4 73 1.110E-05 -80.8640 61.2198 -1.142E-06 0.000 7.516E+10 -22.1945 6660000. 0 .000 
27.750 7.287E-06 0.000 0.000 -1.144E-06 0.000 7.516E+10 -14.5742 3330000. 0.000 

* Th is analysis computed pile response using nonlinear moment-curvature relationships. 



Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No.5: 

Pile-head deflection = 0.1071623 inches 
Computed slope at pile head = -0.0011111 radians 
Maximum bending moment = 484496. inch-lbs 
Maximum shear force = -3739.3279975 lbs 
Depth of maximum bending moment = 7.2150000 feet below pile head 
Depth of maximum shear force = 15.5400000 feet below pile head 
Number of iterations = 6 
Number of zero deflection points= 2 

Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 6 

Pile-head conditions are Shear and Moment {Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

6200.0 lbs 
= 1252800.0 in-lbs 

= 15300.0 lbs 

Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib. 
X y Moment Force S Stress Stiffness p Es*h Lat. Load 

feet inches in-lbs lbs radians psi* lb-in"2 lb/in lb/inch lb/inch 

0.00 
0.278 
0.555 
0.833 
1.110 
1.387 

1.0022 1252800. 6200.0000 -0.0128 
0.9601 1274090. 6200.0000 -0.0125 
0.9188 1295369. 6200.0000 -0.0123 
0.8782 1316636. 6200.0000 -0.0121 
0.8384 1337890. 6200.0000 -0.0118 
0.7994 1359133. 6200.0000 -0.0116 

0.000 1.872E+ 10 
0.000 1.872E+10 
0.000 1.866E+10 
0.000 1.863E+10 
0.000 1.860E+10 
0.000 1.857E+ 10 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

1.665 0.7613 1380363. 6200.0000 -0.0113 0.000 1.855E+10 0.000 0.000 0.000 
1.943 0.7239 1401581. 6200.0000 -0.0111 0.000 1.852E+10 0.000 0.000 0.000 
2.220 0.6874 1422785. 6200.0000 -0.0108 0.000 1.850E+10 0.000 0.000 0.000 
2.498 0.6517 1443977. 6200.0000 -0.0106 0.000 1.847E+10 0.000 0.000 0.000 
2.775 0.6169 1465156. 6200.0000 -0.0103 0.000 1.845E+10 0.000 0.000 0.000 
3.053 0.5830 1486321. 6200.0000 -0.0101 0.000 1.842E+10 0.000 0.000 0.000 
3.330 0.5500 1507472. 6200.0000 -0.009781 0.000 1.840E+10 0.000 0.000 0.000 
3.607 0.5179 1528609. 6200.0000 -0.009506 0.000 1.838E+10 0.000 0.000 0.000 
3.885 0.4867 1549732. 6172.1390 -0.009227 
4.163 0.4564 1570656. 6056.4818 -0.008944 
4.440 0.4271 1590980. 5818.7378 -0.008656 

0.000 1.836E+10 -16.7333 114.4981 
0.000 1.834E+ 10 -52.7305 384.7287 
0.000 1.831E+10 -90.0587 702.1686 

0.000 
0.000 
0.000 

4.718 0.3988 1610291. 5456.0662 -0.008365 0.000 1.830E+10 -127.7621 1066.9392 0.000 
4.995 0.3714 1628170. 4968.0209 -0.008070 0.000 1.828E+10 -165.3582 1482.6632 0.000 



5.272 0.3450 1644200. 4356.6539 -0.007772 0 .000 1.826E+10 -201.8292 1948.0460 0.000 
5.550 0.3196 1657977. 3627.1487 -0.007471 0.000 1.825E+10 -236.3121 2461.9975 0 .000 
5.828 0.2953 1669118. 2786.9121 -0.007167 0.000 1.824E+10 -268.3345 3026.4072 0.000 
6.105 0.2719 1677268. 1844.1087 -0.006862 0.000 1.823E+10 -297.9138 3648.6853 0.000 
6.383 0.2496 1682099. 808.9659 -0.006555 0.000 1.823E+10 -323.7936 4320.6328 0.000 
6.660 0.2282 1683324. -305.2444 -0.006247 0.000 1.822E+10 -345.4017 5039.4029 0.000 
6.938 0.2079 1680703. -1488.0508 -0.005940 0.000 1.823E+10 -364.9925 5844.8596 0.000 
7.215 0.1887 1674019. -2718.7605 -0.005634 0.000 1.823E+10 -374.1725 6603.7786 0.000 
7.492 0.1704 1663170. -3949.5609 -0.005329 0 .000 1.824E+10 -365.0470 7132.6526 0.000 
7.770 0 .1532 1648258. -5144.1937 -0.005027 0 .000 1.826E+10 -352.4502 7661.5266 0.000 
8.048 0.1370 1629422. -6291.8613 -0.004728 0.000 1.828E+10 -336.8396 8190.4007 0.000 
8.325 0.1217 1606835. -7383.2675 -0.004433 0.000 1.830E+10 -318.6596 8719.2747 0.000 
8.603 0.1074 1580701. -8410.5716 -0.004144 
8.880 0.0941 1551243. -9367.3365 -0.003859 
9.158 0.0817 1518708. -10248. -0.003581 
9.435 0.0703 1483353. -11050. -0.003309 
9.713 0.0597 1445451. -11770. -0.003045 
9.990 0 .0500 1405276. -12406. -0.002788 
10.268 0.0411 1363110. -12959. -0.002540 
10.545 0.0331 1319231. -13428. -0.002300 
10.822 0.0258 1273914. -13816. -0.002068 
11.100 0.0193 1227428. -14125. -0.001846 
11.377 0.0135 1180031. -14358. -0.001632 
11.655 0.008411 1131970. -14519. -0.001428 
11.932 0.003986 1083477. -14614. -0.001234 
12.210 0.000195 1034768. -14647. -0.001048 
12.487 -0.002996 986039. -14623. -0.000872 
12.765 -0.005616 937467. -14550. -0.000706 
13.042 -0.007698 889208. -14434. -0.000549 
13.320 -0.009271 841395. -14281. -0.000401 
13.598 -0.0104 794138. -14099. -0.000262 
13.875 -0.0110 747523. -13895. -0.000157 
14.153 -0.0114 701611. -13676. -0.000103 
14.430 -0.0117 656451. -13444. -7.292E-05 
14.708 -0.0119 612082. -13200. -4.444E-05 

0.000 1.832E+10 -298.3398 9248.1488 0.000 
0.000 1.836E+10 -276.2938 9777.0228 0.000 

0.000 1.839E+10 -252.9171 10306. 0.000 
0.000 1.843E+10 -228.5870 10835. 0.000 
0.000 1.847E+10 -203.6604 
0.000 1.852E+10 -178.4742 
0.000 1.857E+10 -153.3438 
0.000 1.863E+10 -128.5630 
0.000 1.869E+10 -104.4042 
0.000 1.875E+10 -81.1176 
0.000 1.882E+10 -58.9316 

0.000 1.890E+10 -38.0533 
0.000 1.899E+10 -18.6684 
0.000 1.908E+ 10 -0.9419 
0.000 1.918E+10 14.9817 
0.000 1.929E+10 28.9772 
0.000 1.941E+10 40.9387 
0.000 1.954E+10 50.7785 

0.000 1.968E+10 58.4268 
0.000 3.298E+10 63.8305 
0.000 7.401E+10 67.9438 

11364. 
11893. 
12421. 
12950. 
13479. 

14008. 
14537. 

15066. 
15595. 

16124. 
16652. 
17181. 
17710. 
18239. 

18768. 
19297. 
19826. 

0.000 7.413E+10 71.5407 20355. 
0.000 7.421E+ 10 74.6144 20883. 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 

14.985 -0.0120 568540. -12948. -1.797E-05 0.000 7.430E+10 77.1616 21412. 0.000 
15.263 -0.0120 525852. -12687. 6.540E-06 0.000 7.438E+10 79.1822 21941. 0.000 
15.540 -0.0120 484041. -12421. 2.913E-05 
15.818 -0.0118 443124. -12151. 4.985E-05 
16.095 -0.0116 403112. -11878. 6.874E-05 
16.372 -0.0114 364010. -11604. 8.585E-05 
16.650 -0.0111 325820. -11331. 0 .000101 
16.927 -0.0107 288534. -11061. 0.000115 
17.205 -0.0103 252142. -10794. 0.000127 
17.482 -0.009846 216630. -10533. 0.000137 
17.760 -0.009373 181975. -10279. 0.000146 

0.000 7.447E+10 80.6794 22470. 
0.000 7.455E+10 81.7433 23022. 
0.000 7.462E+10 82.2139 23551. 
0.000 7.470E+10 82.1881 24080. 
0.000 7.477E+ 10 81.6808 24609. 
0 .000 7.484E+10 80.7093 25138. 
0.000 7.490E+10 79.2936 25667. 

0.000 7.496E+10 77.4559 26196. 
0.000 7.503E+10 75.2208 26725. 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

18.038 -0.008873 148155. -10033. 0.000154 0.000 7.506E+10 72.6153 27253. 0.000 
18.315 -0.008350 115139. -9796.2369 0.000159 0.000 7.511E+10 69.6682 27782. 0.000 
18.593 -0.007811 82896. -9569.6652 0.000164 0.000 7.516E+10 66.4108 28311. 0.000 
18.870 -0.007260 51388. -9354.4022 0.000167 0.000 7.516E+10 62.8763 28840. 0.000 
19.148 -0.006701 20578. -9151.3122 0.000168 0.000 7.516E+10 59.0997 29369. 0.000 
19.425 -0.006139-9576.5299-8961.1391 0 .000169 0.000 7.516E+10 55.1184 29898. 0.000 
19.703 -0.005578 -39120. -8784.4996 0.000167 0.000 7.516E+10 50.9714 30427. 0.000 



0.000 0.000 7.516E+10 46.7000 30956. 
0.000 7.516E+10 42.3474 31484. 
0.000 7.510E+10 37.9588 32013. 
0.000 7 .506E+ 10 79.3979 76941. 
0.000 7.504E+10 69.2807 78293. 
0.000 7.499E+10 59.3980 79644. 
0.000 7.494E+10 49.8757 80996. 
0.000 7.490E+10 40.8435 82348. 
0.000 7.486E+10 32.4352 83699. 
0.000 7.481E+10 1941.1285 6660000. 
0.000 7.481E+10 1391.1496 6660000. 
0.000 7.484E+ 10 931.6561 6660000. 
0.000 7.488E+10 558.7426 6660000. 
0.000 7.492E+10 265.4320 6660000. 
0.000 7.498E+10 42.9200 6660000. 
0.000 7.504E+10 -118.4737 6660000. 
0.000 7.507E+10 -228.5509 6660000. 
0.000 7.512E+10 -296.6970 6660000. 

0.000 7.516E+10 -331.5470 6660000. 
0.000 7.516E+10 -340.7542 6660000. 
0.000 7.516E+10 -330.8673 6660000. 
0.000 7.516E+10 -307.3201 6660000. 
0.000 7.516E+10 -274.4640 6660000. 
0.000 7.516E+10 -235.6447 6660000. 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

19.980 -0.005024 -68098. -8621.8767 0.000165 
20.258 -0.004479 -96559. -8473.6127 0.000161 
20.535 -0.003948 -124549. -8339.9029 0.000157 
20.812 -0.003436 -152118. -8144.5040 0.000150 
21.090 -0.002947 -178807. -7896.9542 0.000143 
21.368 -0.002483 -204727. -7682.7041 0.000135 
21.645 -0.002051 -229987.-7500.7634 0.000125 
21.922 -0.001652 -254694. -7349.7161 0.000114 
22.200 -0.001290 -278948. -7227.7070 0.000102 
22.478 -0.000971 -302841. -3941.7234 8.932E-05 
22.755 -0.000696 -305209. 1606.5198 7.579E-05 
23.032 -0.000466 -292150. 5473.9913 6.249E-05 
23 .310 -0.000279 -268759. 7955.5052 5.002E-05 
23.588 -0.000133 -239171. 9327.7559 3.873E-05 
23.865 -2.146E-05 -206640. 9841.1619 2.882E-05 
24.142 5.924E-05 -173632. 9715.3649 2.038E-05 
24.420 0.000114 -141937. 9137.5689 1.338E-05 
24.698 0.000148 -112777. 8263.0311 7.732E-06 
24.975 0.000166 -86906. 7217.0048 3.308E-06 
25.253 0.000170 -64712. 6097.6234 -5.103E-08 
25 .530 0.000165 -46296. 4979.3736 -2.510E-06 
25.808 0.000154 -31549. 3916.7916 -4.234E-06 
26.085 0.000137 -20210. 2948.1210 -5.381E-06 
26.363 0.000118 -11914. 2098.7900 -6.093E-06 
26.640 9.665E-05 -6231.4579 1384.5806 -6.495E-06 
26.918 7.457E-05 -2692.2635 814.4074 -6.692E-06 
27.195 5.208E-05 -806.8224 392.6544 -6.770E-06 

0.000 7.516E+10 -193.3099 6660000. 
0.000 7.516E+10 -149.1365 6660000. 

0.000 7.516E+10 -104.1686 6660000. 

0.000 
0.000 

0.000 
27.473 2.948E-05 -76.4952 121.0406 -6.789E-06 0.000 7.516E+10 -58.9628 6660000. 0.000 
27.750 6.867E-06 0.000 0.000 -6.791E-06 0.000 7.516E+10 -13.7343 3330000. 0.000 

* This analysis computed pile response using nonlinear moment-curvature relationships. 
Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No. 6: 

Pile-head deflection ;;:; 1.0022460 inches 
Computed slope at pile head ;;:; -0.0127542 radians 
Maximum bending moment ;;:; 1683324. inch-lbs 
Maximum shear force ;;:; -14647. 1bs 

Depth of maximum bending moment ;;:; 6.6600000 feet below pile head 
Depth of maximum shear force ;;:; 12.2100000 feet below pile head 
Number of iterations ;;:; 15 
Number of zero deflection points;;:; 3 

Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 7 



Pile-head conditions are Shear and Moment (Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

= 2600.0 lbs 
= 543600.0 in-lbs 

= 15300.0 lbs 

Depth Deflect. Bending Shear Slope Total Bending Soil Res. Soil Spr. Distrib. 
X y Moment Force S Stress Stiffness p Es*h Lat. Load 

feet inches in-lbs lbs radians psi* lb-inl\2 lb/in lb/inch lb/inch 

0.00 0 .1625 543600. 2600.0000 -0.001684 
0.278 0.1569 552343. 2600.0000 -0.001659 
0.555 0 .1514 561085. 2600.0000 -0.001634 
0.833 0.1460 569826. 2600.0000 -0.001609 
1.110 0.1407 578565. 2600.0000 -0.001583 
1.387 0.1355 587303. 2600.0000 -0.001557 
1.665 0.1304 596040. 2600.0000 -0.001531 
1.943 0.1253 604775. 2600.0000 -0.001504 
2.220 0.1203 613509. 2600.0000 -0.001476 
2.498 0.1155 622241. 2600.0000 -0.001449 
2.775 0 .1107 630973. 2600.0000 -0.001421 
3.053 0.1060 639702. 2600.0000 -0.001392 
3.330 0.1014 648430. 2600.0000 -0.001363 
3.607 0.0969 657157. 2600.0000 -0.001334 
3.885 0.0925 665882. 2588.0951 -0.001304 
4.163 0.0882 674527. 2541.5014 -0.001274 
4.440 0.0841 682939. 2451.5439 -0.001243 
4.718 0 .0800 690981. 2322.5489 -0.001213 
4 .995 0 .0760 698530. 2158.6792 -0.001181 
5.272 0.0721 705478. 1963.9310 -0.001150 
5.550 0.0683 711727. 1742.1319 -0.001118 
5.828 0.0647 717194. 1496.9394 -0.001086 
6.105 0.0611 721807 . 1231.8383 -0.001053 
6.383 0.0576 725506. 950.1403 -0.001021 
6.660 0.0543 728239. 654.9825 -0.000988 
6.938 0.0511 729969. 349.3272 -0 .000955 
7.215 0.0479 730663. 35.9616 -0.000922 
7.492 0.0449 730302. -282.5015 -0.000889 
7.770 0.0420 728872. -603.6235 -0.000857 
8.048 0.0392 726369. -925.1380 -0.000824 
8.325 0.0365 722795. -1244.9499 -0.000791 
8.603 0.0339 718158. -1561.1326 -0.000759 
8.880 0 .0315 712475. -1871.9262 -0 .000727 
9.158 0.0291 705765. -2175.7339 -0.000695 
9.435 0.0268 698055. -2471.1190 -0.000663 
9.713 0.0247 689375 . -2756.8010 -0.000632 
9 .990 0.0226 679760. -3031.6520 -0.000601 
10.268 0.0207 669246. -3294.6916 -0.000571 
10.545 0.0188 657875. -3545.0826 -0.000541 
10.822 0.0171 645691. -3782.1259 -0 .000512 
11.100 0 .0154 632738. -4005.2553 -0.000483 

0.000 7 .435E+ 10 0 .000 
0.000 7.435E+10 0 .000 
0.000 7.432E+10 0.000 
0.000 7.430E+10 0.000 
0.000 7.428E+10 0.000 
0.000 7.426E+10 0.000 
0.000 7.425E+10 0.000 
0 .000 7.423E+10 0.000 
0.000 7.421E+10 0.000 
0.000 7.419E+10 0 .000 
0.000 7.418E+10 0.000 
0.000 7.416E+ 10 0.000 
0.000 7.415E+10 0.000 
0.000 7.413E+10 0.000 

0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0.000 

0.000 
0 .000 
0 .000 
0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

0.000 7.411E+10 -7.1501 257.2901 0.000 
0.000 7.409E+10 -20.8341 786.1641 0.000 
0.000 7.407E+10 -33 .1945 1315.0382 0.000 
0.000 7 .406E+ 10 -44.2800 1843.9122 0 .000 
0.000 7.404E+10 -54.1403 2372.7862 0.000 
0.000 7.403E+10 -62.8256 2901.6603 0.000 
0.000 7.402E+10 -70.3870 3430.5343 0.000 
0.000 7.401E+10 -76.8758 3959.4084 0.000 
0.000 7.400E+10 -82.3440 4488.2824 0.000 
0.000 7.399E+10 -86.8440 5017.1564 0 .000 
0.000 7.399E+10 -90.4280 5546.0305 0.000 
0.000 7.398E+10 -93.1488 6074.9045 0.000 

0.000 7.398E+10 -95.0588 6603.7786 0.000 
0 .000 7.398E+10 -96.2104 7132.6526 0.000 
0.000 7.399E+10 -96.6556 7661.5266 0.000 
0.000 7.399E+10 -96.4462 8190.4007 0.000 
0.000 7.400E+10 -95.6330 8719.2747 0 .000 
0.000 7.400E+ 10 -94.2665 9248.1488 0.000 
0.000 7.402E+10 -92.3963 9777.0228 0.000 
0 .000 7.403E+10 -90.0708 
0.000 7.404E+10 -87.3377 
0.000 7 .406E+10 -84.2432 
0.000 7.408E+10 -80.8325 
0.000 7.410E+10 -77.1493 
0.000 7.413E+10 -73.2357 
0.000 7.415E+10 -69.1326 
0.000 7.418E+10 -64.8790 

10306. 
10835. 
11364. 
11893. 
12421. 
12950. 
13479. 
14008. 

0.000 
0 .000 
0.000 
0 .000 
0 .000 
0 .000 
0.000 
0.000 



11.377 0.0139 619065. -4214.0319 -0.000455 
11.655 0.0124 604719. -4408 .1386 -0.000428 
11.932 0.0110 589750. -4587 .3739 -0.000401 
12.210 0 .009724 574208 . -4751.6463 -0.000375 
12.487 0.008519 558143. -4900.9678 -0.000349 
12.765 0.007397 541603 . -5035.4478 -0.000325 
13.042 0.006357 524640. -5155.2864 -0.000301 
13.320 0.005394 507300. -5260.7685 -0.000278 
13.598 0.004507 489631. -5352.2573 -0.000255 
13.875 0.003693 471680. -5430.1875 -0.000234 
14.153 0.002949 453490. -5495.0590 -0.000213 
14.430 0 .002273 435104. -5547.4308 -0.000193 
14.708 0 .001662 416564.-5587.9140 -0.000174 
14.985 0 .001112 397907. -5617.1663 -0.000156 
15.263 0.000621 379169. -5635.8849 -0.000139 
15.540 0.000187 360386. -5644.8008 -0.000122 
15.818 -0.000194 341587. -5644.6704 -0.000107 
16.095 -0.000524 322803. -5636.2702 -9.194E-05 
16.372 -0.000806 304059. -5620.3950 -7.798E-05 
16.650 -0.001043 285379. -5597.8521-6.487E-05 
16.927 -0.001238 266784. -5569.4527 -5.259E-05 
17.205 -0.001394 248292. -5536.0069 -4.114E-05 
17.482 -0.001512 229919.-5498.3176 -3.051E-05 
17.760 -0.001597 211676. -5457.1763 -2.070E-05 
18.038 -0.001650 193576. -5413.3565 -1.170E-05 
18.315 -0.001675 175625. -5367.6096 -3.509E-06 
18.593 -0.001673 157828. -5320.6591 3.889E-06 
18.870 -0.001649 140189. -5273.1965 1.050E-05 
19.148 -0.001603 122707. -5225.8757 1.633E-05 
19.425 -0.001540 105383. -5179.3085 2.138E-05 
19.703 -0.001461 88211. -5134.0601 2.567E-05 
19.980 -0.001369 71187. -5090.6436 2.920E-05 
20.258 -0.001267 54304. -5049.5164 3.198E-05 
20.535 -0.001156 37554. -5011.0749 3.402E-05 
20.812 -0.001040 20927. -4952.5637 3.531E-05 

0.000 7.420E+10 -60.5123 14537. 
0 .000 7.423E+10 -56.0682 15066. 
0.000 7.426E+10 -51.5806 15595. 

0 .000 7.429E+10 -47.0815 16124. 
0.000 7.433E+10 -42.6011 16652. 
0 .000 7.436E+10 -38.1676 17181. 
0.000 7.439E+10 -33.8075 17710. 
0 .000 7.442E+10 -29.5451 18239. 
0.000 7.446E+10 -25.4031 18768. 
0.000 7.450E+10 -21.4018 19297. 
0.000 7.453E+10 -17.5601 19826. 
0.000 7.456E+10 -13.8944 20355. 
0.000 7.459E+10 -10.4198 20883. 
0.000 7.463E+10 -7.1491 21412. 
0.000 7.467E+10 -4.0933 21941. 
0.000 7 .471E+10 -1.2616 22470. 
0 .000 7.474E+10 1.3399 23022. 
0.000 7.477E+10 3.7053 23551. 
0 .000 7.481E+10 5.8293 24080. 
0 .000 7.485E+10 7.7099 24609. 
0.000 7.488E+10 9.3467 25138. 
0.000 7.491E+10 10.7409 25667. 
0.000 7.494E+10 11.8953 26196. 
0.000 7.497E+10 12.8143 26725. 
0.000 7.501E+10 13.5039 27253. 
0.000 7.504E+10 13.9717 27782. 
0.000 7.505E+ 10 14.2267 28311. 
0.000 7.507E+10 14.2794 28840. 
0 .000 7.510E+10 14.1416 29369. 
0.000 7.513E+10 13.8267 29898. 

0.000 7.516E+10 13.3496 30427. 
0.000 7.516E+10 12.7264 30956. 
0.000 7.516E+10 11.9747 31484. 
0.000 7.516E+10 11.1134 32013. 
0.000 7.516E+10 24.0285 76941. 

0 .000 
0.000 
0.000 

0 .000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000 
0.000 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 .000 
0 .000 
0.000 
0.000 
0.000 
0.000 

0.000 
0.000 
0.000 
0 .000 
0.000 

21.090 -0.000921 4566.4711 -4876.5102 3.588E-05 
21.368 -0.000801 -11554. -4808.5668 3.572E-05 

0.000 7.516E+ 10 21.6494 78293. 
0.000 7.516E+10 19.1575 79644. 
0.000 7.516E+10 16.6097 80996. 
0.000 7.516E+10 14.0663 82348. 
0.000 7.516E+10 11.5905 83699. 
0.000 7.516E+10 724.2174 6660000. 
0.000 7.516E+10 548.0677 6660000. 

0 .000 
0.000 
0.000 
0.000 
0.000 

21.645 -0.000683 -27462. -4749.0144 3.486E-05 
21.922 -0.000569 -43186. -4697.9387 3.330E-05 
22.200 -0.000461 -58754. -4655.2201 3.104E-05 
22.478 -0.000362 -74193 . -3430.1001 2.809E-05 
22.755 -0.000274 -81601.-1311.7455 2.464E-05 
23.032 -0.000198 -82932. 260.1196 2.100E-05 
23.310 -0.000134 -79871. 1366.3266 1.739E-05 
23 .588 -8.218E-05 -73834. 2086.8569 1.399E-05 
23.865 -4.105E-05 -65974. 2497.2221 1.089E-05 
24.142 -9.662E-06 -57203. 2666.1068 8.160E-06 
24.420 1.329E-05 -48218. 2654.0253 5.825E-06 
24.698 2.913E-05 -39528. 2512.7688 3.881E-06 
24.975 3.914E-05 -31484. 2285.4456 2.308E-06 
25.253 4.450E-05 -24307. 2006.9421 1.072E-06 
25.530 4 .627E-05 -18118. 1704.6674 1.321E-07 
25.808 4.538E-05 -12954. 1399.4640 -5.562E-07 

0.000 7.516E+10 395.9954 6660000. 
0.000 7.516E+10 268.3932 6660000. 
0.000 7.516E+10 164.3577 6660000. 
0 .000 7.516E+10 82.1079 6660000. 
0 .000 7.516E+10 19.3244 6660000. 
0 .000 7.516E+10 -26.5806 6660000. 
0 .000 7.516E+10 -58.2581 6660000. 
0 .000 7.516E+10 -78.2724 6660000. 
0.000 7 .516E+ 10 -88.9970 6660000. 
0.000 7 .516E+ 10 -92.5494 6660000. 
0.000 7.516E+10 -90.7560 6660000. 

0.000 
0 .000 

0.000 
0.000 
0 .000 

0.000 
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0 .000 
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0 .000 



26.085 4.257E-05 -8797.2218 1106.5968 -1.038E-06 0.000 7.516E+10 -85.1402 6660000. 0.000 
26.363 3.846E-05 -5584.2474 836.7519 -1.357E-06 0.000 7.516E+10 -76.9288 6660000. 0.000 
26.640 3.353E-05 -3224.3159 596.9946 -1.552E-06 0.000 7.516E+10 -67.0696 6660000. 0.000 
26.918 2.813E-05 -1608.1055 391.6523 -1.659E-06 0.000 7.516E+10 -56.2591 6660000. 0.000 
27.195 2.249E-05 -615.7428 223.0991 -1.708E-06 0.000 7.516E+10 -44.9741 6660000. 0.000 
27.473 1.675E-05 -122.0916 92.4275 -1.724E-06 0.000 7.516E+10 -33.5074 6660000. 0.000 
27.750 1.100E-05 0.000 0.000 -1.727E-06 0.000 7.516E+10 -22.0046 3330000. 0.000 

*This analysis computed pile response using nonlinear moment-curvature relationships. 
Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No. 7: 

Pile-head deflection = 0.1624946 inches 
Computed slope at pile head = -0.0016839 radians 
Maximum bending moment = 730663. inch-lbs 
Maximum shear force = -5644.8008094 lbs 
Depth of maximum bending moment = 7.2150000 feet below pile head 
Depth of maximum shear force = 15.5400000 feet below pile head 
Number of iterations = 6 
Number of zero deflection points= 2 

Computed Values of Pile Loading and Deflection 
for Lateral Loading for Load Case Number 8 

Pile-head conditions are Shear and Moment (Loading Type 1) 

Shear force at pile head 
Applied moment at pile head 
Axial thrust load on pile head 

Depth Deflect. Bending Shear 
X y Moment Force S 

= 3700.0 lbs 
= 751200.0 in-lbs 

= 15300.0 lbs 

Slope Total Bending Soil Res. Soil Spr. Distrib. 
Stress Stiffness p Es*h Lat. Load 

feet inches in-lbs lbs radians psi"' lb-in"2 lb/in lb/inch lb/inch 

0.00 0.5126 751200. 3700.0000 -0.006819 0.000 1.983E+10 0.000 0.000 0.000 
0.278 0.4901 76386S. 3700.0000 -0.006691 0.000 1.983E+10 0.000 0.000 0.000 
0.555 0.4680 776524. 3700.0000 -0.006562 0.000 1.974E+10 0.000 0.000 0.000 
0.833 0.4464 789176. 3700.0000 -0.006430 0.000 1.970E+10 0.000 0.000 0.000 
1.110 0.4252 801821. 3700.0000 -0.006295 0.000 1.966E+10 0.000 0.000 0.000 
1.387 0.4045 814459. 3700.0000 -0.006158 0.000 1.962E+10 0.000 0.000 0.000 

1.665 0.3842 827090. 3700.0000 -0.006018 0.000 1.958E+10 0.000 0.000 0.000 
1.943 0.3644 839715. 3700.0000 -0.005877 0.000 1.954E+10 0.000 0.000 0.000 
2.220 0.3451 852331. 3700.0000 -0.005732 0.000 1.951E+ 10 0.000 0.000 0.000 
2.498 0.3262 864941. 3700.0000 -0.005586 0.000 1.947E+10 0.000 0.000 0.000 



2.775 0.3079 877542. 3700.0000 -0.005436 0.000 1.944E+10 0.000 0.000 0.000 
3.053 0.2900 890137. 3700.0000 -0.005285 0.000 1.941E+10 0.000 0.000 0 .000 
3.330 0.2727 902723. 3700.0000 -0 .005131 
3.607 0.2559 915301. 3700.0000 -0.004975 
3.885 0.2395 927872. 3676.9331 -0.004816 
4 .163 0.2238 940281. 3581.4488 -0.004655 
4.440 0.2085 952199. 3385.9741 -0.004491 
4.718 0.1939 963289. 3089.4813 -0.004325 
4.995 0.1797 973215 . 2702.8013 -0.004158 
5.272 0.1662 981713. 2248.4602 -0.003988 
5.550 0 .1532 988596. 1744.6156 -0.003817 
5.828 0.1408 993721. 1203.2093 -0.003645 
6.105 0.1289 996981. 635.2635 -0.003472 
6.383 0.1176 998306. 50.8779 -0.003298 
6.660 0.1069 997656. -540.7696 -0.003125 
6.938 0.0968 995023. -1131.4181 -0.002952 
7.215 0.0873 990422.-1713.7171 -0.002779 
7.492 0.0783 983892. -2281.2145 -0.002608 
7.770 0.0699 975494. -2828.3434 -0.002438 
8.048 0.0621 965304. -3350.4040 -0.002270 
8.325 0.0548 953412. -3843.5444 -0.002103 
8.603 0.0481 939920. -4304.7373 -0.001940 
8.880 0.0419 924940. -4731.7555 -0.001779 
9.158 0.0362 908588. -5123.1443 -0.001621 
9.435 0.0311 890985. -5478.1929 -0.001467 

0.000 1.937E+10 0 .000 0.000 0.000 
0.000 1.934E+10 0.000 0.000 0.000 
0.000 1.931E+10 -13.8540 192.5872 0.000 
0 .000 1.928E+10 -43.4939 647.2249 0.000 
0.000 1.925E+10 -73.9084 1180.1328 
0.000 1.923E+10 -104.1654 1789.2167 
0.000 1.921E+10 -128.0748 2372.7862 
0.000 1.919E+10 -144.8027 2901.6603 
0.000 1.917E+10 -157.8067 3430.5343 
0.000 1.916E+10 -167.3623 3959.4084 

0.000 1.916E+10 -173.7463 4488.2824 
0.000 1.915E+ 10 -177.2360 5017.1564 
0.000 1.915E+10 -178.1078 5546.0305 

9. 713 0.0265 872253. -5796.9042 -0.001315 
9.990 0.0223 852512. -6079.9623 -0.001168 
10.268 0.0187 831879.-6328.7005 -0.001024 
10.545 0.0155 810467. -6545.0674 -0.000885 
10.822 0.0128 788379. -6731.5927 -0.000750 
11.100 0.0105 765711. -6891.3527 -0.000618 
11.377 0.008664 742546. -7027.9354 -0.000493 
11.655 0.007228 718955. -7145.3615 -0.000415 
11.932 0.005900 695000. -7245.8147 -0.000383 
12.210 0.004676 670737. -7329.5118 -0.000353 
12.487 0.003552 646222. -7396.7778 -0.000323 
12.765 0.002524 621508.-7448.0365 -0.000295 
13.042 0.001590 596648. -7483.8031 -0.000267 
13.320 0.000745 571693. -7504.6751 -0.000241 
13.598 -1.517E-05 546691.-7511.3248 -0.000216 
13.875 -0.000694 521689 . -7504.4906 -0.000192 
14.153 -0.001294 496731. -7484.9694 -0.000169 
14.430 -0.001821 471857. -7453.6086 -0.000148 
14.708 -0.002277 447105. -7411.2984 -0.000127 
14.985 -0.002667 422510. -7358.9646 -0.000108 
15.263 -0.002994 398105. -7297.5607 -8.934E-05 
15.540 -0.003262 373918.-7228.0613 -7 .212E-05 
15.818 -0.003475 349973. -7151.4136 -5.599E-05 
16.095 -0.003635 326295. -7068.6111-4.092E-05 
16.372 -0.003747 302901. -6980.6893 -2.692E-05 
16.650 -0.003814 279806. -6888.6392 -1.395E-05 
16.927 -0.003840 257024. -6793.4394 -2.015E-06 
17.205 -0.003828 234562. -6696.0500 8.911E-06 

0.000 1.916E+10 -176.6361 6074.9045 
0.000 1.917E+10 -173.0930 6603.7786 
0.000 1.918E+10 -167.7463 7132.6526 
0.000 1.920E+10 -160.8596 7661.5266 
0.000 1.922E+10 -152.6904 8190.4007 
0.000 1.925E+10 -143.4900 8719.2747 
0.000 1.928E+10 -133.5027 9248.1488 
0.000 1.932E+10 -122.9646 9777.0228 
0.000 1.936E+10 -112.1037 10306. 
0.000 1.940E+10 -101.1388 
0.000 1.945E+10 -90.2794 
0.000 1.951E+10 -79.7255 
0.000 1.957E+10 -69.6669 

10835. 
11364. 
11893. 
12421. 

0.000 1.963E+ 10 -60.2832 12950. 
0.000 1.970E+10 -51.7440 13479. 
0.000 1.978E+ 10 -44.2080 14008. 

0.000 2.015E+10 -37.8237 14537. 
0.000 7.400E+10 -32.7025 15066. 
0.000 7.405E+10 -27.6297 15595. 
0.000 7.410E+10 -22.6389 16124. 
0.000 7.415E+10 -17.7611 16652. 
0.000 7.420E+10 -13.0249 17181. 
0.000 7.424E+10 -8.4565 17710. 
0.000 7.430E+10 -4.0793 18239. 
0.000 7.435E+10 0.0855 18768. 
0.000 7.439E+10 4.0191 19297. 
0.000 7.444E+10 7.7053 19826. 
0.000 7.450E+10 11.1300 20355. 
0.000 7.454E+ 10 14.2815 20883. 
0.000 7.458E+10 17.1503 21412. 
0.000 7.463E+ 10 19.7290 21941. 
0.000 7.469E+10 22.0124 22470. 
0.000 7.472E+10 24.0222 23022. 
0.000 7.476E+10 25.7090 23551. 
0.000 7.481E+10 27.0969 24080. 
0.000 7.486E+10 28.1885 24609. 
0 .000 7.489E+10 28.9886 25138. 
0.000 7.493E+10 29.5035 25667. 
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17.482 -0.003781 212427. -6597.4070 1.884E-05 0.000 7.497E+10 29.7415 26196. 0.000 
17.760 -0.003702 190621. -6498.4163 2.779E-05 0.000 7.502E+ 10 29.7124 26725. 0 .000 
18.038 -0.003596 169145. -6399.9480 3.577E-05 0 .000 7.504E+10 29.4277 27253. 0.000 
18.315 -0.003464 147994. -6302.8313 4.281E-05 0.000 7.506E+10 28.9007 27782. 0.000 
18.593 -0.003311 127164. -6207.8486 4.891E-05 0.000 7.509E+10 28.1460 28311. 0.000 
18.870 -0.003138 106645.-6115.7312 5.409E-05 0.000 7.513E+10 27.1798 28840. 0.000 
19.148 -0.002950 86427. -6027.1531 5 .837E-05 0.000 7.516E+10 26.0202 29369. 0.000 
19.425 -0.002750 66498. -5942.7267 6.176E-05 0.000 7.516E+10 24.6864 29898. 0.000 
19.703 -0.002539 46843. -5862.9974 6.427E-05 0 .000 7.516E+10 23.1991 30427. 0.000 
19.980 -0.002322 27444. -5788.4390 6.592E-05 0.000 7.516E+10 21.5807 30956. 0.000 
20.258 -0.002100 8284.8014-5719.4485 6.671E-05 0.000 7.516E+10 19.8550 31484. 0.000 
20.535 -0.001877 -10654. -5656.3414 6.665E-05 0.000 7.516E+10 18.0471 32013. 0.000 
20.812 -0.001656 -29393. -5562.5827 6.577E-05 0.000 7.516E+10 38.2644 76941. 0.000 
21.090 -0.001439 -47708. -5442.5313 6.406E-05 0.000 7.516E+10 33.8385 78293. 0.000 

21.368 -0.001229 -65647.-5337.2309 6 .155E-05 0.000 7.516E+10 29.4049 79644. 0.000 
21.645 -0.001029 -83260. -5246.5857 5.825E-05 0.000 7.516E+10 25.0366 80996. 0.000 
21.922 -0.000842 -100595. -5170.2518 5.418E-05 0.000 7.515E+10 20.8096 82348. 0.000 
22.200 -0.000669 -117699. -5107.6264 4.934E-05 0.000 7.511E+10 16.8032 83699. 0.000 
22.478 -0.000513 -134617. -3371.6511 4.374E-05 0.000 7.508E+10 1025.8246 6660000. 0.000 
22.755 -0.000377 -140159. -407.6219 3.765E-05 0.000 7.507E+10 754.3731 6660000. 0.000 
23.032 -0.000262 -137336. 1721.4126 3.150E-05 0.000 7.508E+10 524.3262 6660000. 0 .000 
23.310 -0.000167 -128698. 3151.9370 2.560E-05 0.000 7.509E+10 334.8477 6660000. 0 .000 
23.588 -9.169E-05 -116346. 4014.7855 2.016E-05 0.000 7.511E+10 183.3797 6660000. 0.000 
23.865 -3.313E-05 -101961. 4430.4434 1.533E-05 0.000 7.514E+10 66.2647 6660000. 0.000 
24.142 1.038E-05 -86841. 4506.2140 1.114E-05 0.000 7.516E+10 -20.7569 6660000. 0.000 
24.420 4.108E-05 -71951. 4334.8657 7.625E-06 0.000 7.516E+10 -82.1550 6660000. 0.000 

24.698 6.116E-05 -57972. 3994.4097 4.747E-06 0.000 7.516E+10 -122.3231 6660000. 0.000 

24.975 7.269E-05 -45349. 3548.6741 2.458E-06 0.000 7.516E+10 -145.3860 6660000. 0.000 
25.253 7. 753E-05 -34338. 3048.4179 6.931E-07 0.000 7.516E+10 -155.0682 6660000. 0.000 
25.530 7.731E-05 -25046. 2532.7893 -6.223E-07 0.000 7.516E+10 -154.6186 6660000. 0.000 
25.808 7.339E-05 -17469. 2030.9625 -1.564E-06 0.000 7.516E+10 -146.7788 6660000. 0.000 
26.085 6.689E-05 -11520. 1563.8245 -2.206E-06 0 .000 7.516E+10 -133.7845 6660000. 0.000 
26.363 5.870E-05 -7054.0563 1145.6170 -2.618E-06 0.000 7.516E+10 -117.3911 6660000. 0.000 
26.640 4.946E-05 -3889.8795 785.4651-2.860E-06 0.000 7.516E+10 -98.9163 6660000. 0.000 
26.918 3.965E-05 -1822.5671 488.7453 -2.987E-06 0.000 7.516E+10 -79.2938 6660000. 0.000 
27.195 2.957E-05 -634.5314 258.2640 -3.041E-06 0.000 7.516E+10 -59.1335 6660000. 0.000 
27.473 1.939E-05 -102.2193 95.2282 -3.057E-06 0.000 7.516E+10 -38.7859 6660000. 0.000 
27.750 9.204E-06 0.000 0.000 -3.060E-06 0.000 7.516E+10 -18.4082 3330000. 0.000 

*This analysis computed pile response using nonlinear moment-curvature relationships. 
Values of total stress due to combined axial and bending stresses are computed only 
for elastic sections only and do not equal the actual stresses in concrete and steel. 
Stresses in concrete and steel may be interpolated from the output for nonlinear 
bending properties relative to the magnitude of bending moment developed in the pile. 

Output Summary for Load Case No. 8: 

Pile-head deflection = 0.5126108 inches 
Computed slope at pile head = -0.0068186 radians 
Maximum bending moment 998306. inch-lbs 
Maximum shear force = -7511.32479711bs 
Depth of maximum bending moment = 6.3825000 feet below pile head 



Depth of maximum shear force = 
Number of iterations = 
Number of zero deflection points= 

13.5975000 feet below pile head 
95 
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Summary of Pile Response(s) 

Definitions of Pile-head Loading Conditions: 

Load Type 1: Load 1 =Shear, lbs, and Load 2 = Moment, in-lbs 
Load Type 2: Load 1 =Shear, lbs, and Load 2 =Slope, radians 
Load Type 3: Load 1 =Shear, lbs, and Load 2 =Rotational Stiffness, in-lbs/radian 
Load Type 4: Load 1 =Top Deflection, inches, and Load 2 = Moment, in-lbs 
Load Type 5: Load 1 =Top Deflection, inches, and Load 2 =Slope, radians 

Pile-head Pile-head Maximum Maximum 
Load Load Condition 1 Condition 2 
Case Type V(lbs) or in-lb, rad., 

Axial 
Loading 

lbs 

Pile-head Moment Shear Pile-head 
Deflection in Pile in Pile Rotation 

No. No. y(inches) or in-lb/rad. inches in-lbs lbs radians 

1 1 V = 8600.0000 M = 1809600. 15300. 1.60540152 2425792. -22815. -0.01970874 
2 1 V = 1200.0000 M = 250800. 15300. 0.07455742 337203. -2605.0164 -0.00077128 
3 1 V = 5200.0000 M = 1086000. 15300. 0.82013390 1440231. -11936. -0.01061543 
4 1 V = 1900.0000 M = 375600. 15300. 0.11433062 513199. -3975.9606 -0.00117795 
5 1 V = 1700.0000 M = 362400. 15300. 0.10716231 484496. -3739.3280 -0.00111112 
6 1 V = 6200.0000 M = 1252800. 15300. 1.00224605 1683324. -14647. -0.01275424 
7 1 V = 2600.0000 M = 543600. 15300. 0.16249457 730663. -5644.8008 -0.00168386 
8 1 V = 3700.0000 M = 751200. 15300. 0.51261078 998306. -7511.3248 -0.00681856 

The analysis ended normally. 
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