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Executive Summary 

Project:  Condition Assessment of the Lower Harbor Ore Dock in Marquette, Michigan 

Purpose of Project:  A conditional analysis of the Lower Harbor Ore Dock structure to 
evaluate its current condition as well as the potential for future development scenarios. 

Inspection Team:  GEI Consultants of Michigan, P.C. & Collins Engineers, Inc. 

Inspection Dates:  June 2, 2014 through June 6, 2014 

Summary of Findings:  Although the Ore Dock has sat idle for nearly 50 years, the bulk 
of structure remains in good condition.   

The timber piles supporting the concrete superstructure are in good condition with minimal 
section loss and are estimated to have an individual capacity of 45 kips (22.5 tons).  Some 
piles have experienced cracking, delamination, or are out of plumb.  The damaged and out 
of plumb piles represent a small number of the, approximately 7,600 piles, supporting the 
dock.  The average former ore live load and the dead load of the Ore Dock demands 
approximately 32 kips per pile (16 tons per pile).   

The concrete superstructure is in good condition with no indications of significant 
movement or structural distress.  However, due to shallow concrete cover over the steel 
reinforcement from the original construction, some localized areas of delamination and 
spalling, with exposed reinforcement (rebar) is present.  Although these areas represent a 
hazard from falling concrete, they only represent a minor structural deficiency.  

The steel chutes and appurtenances are in good condition with only minor areas of 
deterioration.  Many areas remain coated with paint.  The chute hinge pins and lifting 
system are sound with no evidence of distress or deterioration.  The walkway and stair 
framing, including the deck top are in good condition.  However, the wood planks are 
severely deteriorated, and at risk of falling.  

The timber fender system around the Ore Dock is in very poor condition.  Vegetation 
including small trees and shrubs are growing from the fenders. 

Summary of Recommendations: 

Based on the results of the inspection, the timber piles are generally sound and are capable 
of continued reliable long-term support of the Ore Dock.  With some maintenance, the 
concrete superstructure, steel chutes and hoist equipment are capable of continued reliable 
performance.  With respect to the possible proposed uses of the Ore Dock, GEI has 
provided recommendations related to the following uses: 
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 Do Nothing – Continue to prevent public access, and develop a safety plan for
limited access to prevent injuries.

 Public Access – Remove hazards from falling debris and upgrade dock to meet
public safety requirements

 Commercial Development – An allowable load of 16 kips per pile can be used for
preliminary conceptual designs of future developments.  Detailed structural
analyses would be needed to support the design of any proposed development.

Regardless of the future use of the structure, it will require routine inspection and 
maintenance to prevent deterioration.  The timber fenders along the outside of the dock are 
severely deteriorated, and should be replaced if boats are to be moored to the dock in the 
future.  Mooring cleats would need to be added to accommodate smaller water craft. 
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1. Introduction 

1.1 Background 

The Lower Harbor Ore Dock in Marquette is a local landmark that garners significant 
interest from locals and tourists alike.  Over the past several years, multiple groups have 
been interested in repurposing the Ore Dock.  These scenarios have included 
condominiums, commercial use, a botanical center, and pedestrian use.  In order to better 
understand the potential for future development scenarios of the Lower Harbor Ore Dock, 
the City of Marquette (City) requested a structural and condition assessment of the above 
and below water portions of the structure.   

1.2 Project Description 

The existing structure was built in 1931, and is approximately 970 feet long by 66 feet 
wide, and approximately 86 feet high above the Lake Superior water surface.  It is 
comprised of a reinforced concrete superstructure founded on underwater timber cribs and 
over 7,600 closely spaced timber pilings.  Figures 1 and 2 show the general arrangement 
and features of the Ore Dock.  An historical record prepared by National Park Service in 
1990 is included in Appendix F. 

The piles were driven into the Lake Superior bottom, presumably to bedrock.  Timber cribs 
are spaced approximately every 108 feet at the location of the expansion joints.  There are 
eight individual sections of the Ore Dock that are separated by the expansion joints.  
Additionally, there are numerous piles remaining below water that were used to support a 
full-width timber trestle approach.  The majority of these approach piles were cut off near 
the water surface.  Some of the piles are still used to support a pedestrian approach to the 
dock.  The piles are topped with a concrete pile cap.  The cap contains octagonal openings 
within the center of the dock for uplift pressure release.   

Seated on the pile cap are the bent (column) bases.  The bent bases are trapezoidal and near 
the outside of the pile cap.  They are approximately 16 feet long by nine feet wide at the 
base and six feet in height with a top width of approximately three feet.  The bents that 
they support are approximately nine by 2.75 feet in plan dimensions and 50 feet tall at the 
highest point.  The iron ore pockets are supported on top of the bents.  The pockets have a 
sloped bottom which creates a peaked ceiling within the interior of the dock.  The pockets 
are approximately 22 feet wide and triangularly shaped.  Each pocket occupies the area 
from the outside wall to the centerline of the dock. 

The chutes are supported by hinge pins and a braided steel belt, which is attached to a hoist 
at the top of the dock.  Iron ore pellets were delivered to the dock via railroad on four sets 
of tracks, and then dumped into the pockets.  When an ore boat arrived, it was filled by 
lowering the chutes and opening the pocket gates.  The hoists were lever operated from the 
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top of the dock, which were shaft driven by an electric motor.  A walkway extends the 
entire length of each side of the dock at the level of the gates.  Four stairways access the 
walkways from the top of the dock.  The chutes, gates, deck, walkways and stairways are 
constructed of riveted steel members embedded into the concrete superstructure.  The top 
of the dock was covered in timber decking supported by a steel frame.  Railroad tracks 
were also at the top and were supported by concrete beams between the iron ore pockets. 

1.3 Purpose 

Since it’s decommissioning in the 1960’s, the Ore Dock has not been maintained and its 
current condition has not been assessed.  The purposes of this assessment were to: 

 Conduct a visual inspection of the wood piling and cribbing, concrete
superstructure and steel elements of the Ore Dock;

 Document the findings using inspection forms, photographs and video;

 Assess the global structural adequacy of the current structure and estimate
additional allowable loads that can be applied in consideration of future
development possibilities;

 Prepare a “ball park” cost opinion to correct identified deficiencies for discussion
purposes; and

 Present the findings to the City Commission.
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2. Field Inspections 

GEI Consultants of Michigan, P.C. (GEI) collected available information from the City 
and the Northern Michigan University (NMU) archives.  GEI also visited the Marquette 
Regional History Center in an attempt to locate additional information that may be 
available.  We also searched the online resources of the U.S. Library of Congress for 
pertinent material and photographs.  In preparation of this report, we reviewed the 
available information in the archives. The plans in the archives are currently placed on 
long 24-inch rolls that contain approximately 10 plan sheets on each roll. The plans were 
scanned, photographed and cataloged to provide an organized set of available plans, 
photographs and notes for delivery to the City as part of this report.  Unfortunately, the 
NMU archived plans are on rolls and cannot be scanned. 
 
Using the historic information, inspection forms were generated to document the observed 
field conditions.  The inspection approach for both the underwater and superstructure 
portions of the dock are summarized in the following sections. 

2.1 Sub Structure (Below Lake Superior Surface) 

The dive inspection was completed by Collins Engineers, Inc. (Collins), and included 
checking accessible portions of the concrete pile caps for cracking, erosion, wear, abrasion, 
scaling, spalling, and exposed reinforcement.  In addition, divers checked the piling for 
misalignment and loss of section, and evidence of decay or weathering.  The dive inspection 
was documented on project drawings during the inspection, and through the use of 
underwater photography and video recordings.   

2.1.1 Inspection Approach 

During the dive inspection, the channel bottom around the dock was probed to document 
the condition and nature of the bottom material at ten distinct locations (see Figures 2-8 in 
Appendix A).  Sediment samples were collected, labeled, and stored for future analysis. 

Prior to the dive inspection, the Collins dive team obtained bathymetric survey data within 
125 feet from the Ore Dock.  Sector scanning sonar was used in combination with a survey-
grade GPS to create a point cloud.  The information was used to develop a 1-foot contour 
map (see Appendix A).  The sonar also helped determine if there was any debris or potential 
hazards that the divers might encounter adjacent to the dock.  Bathymetric survey data is 
located in Appendix A. 

According to the plans obtained by GEI, fill material was placed under the dock at a 
3H:1V slope that peaks along the dock centerline.  Years of dredging, currents, and wave 
action have likely affected this placement.  Collins Engineers utilized weighted lines at the 
openings in the superstructure of the dock to document the elevation of the lake bottom 
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along the interior of the Ore Dock. These elevations were input into the point cloud data 
set for use in development of the contour map. 

Collins provided Level I, Level II, and Level III inspections for accessible portions of the 
dock, which included the dock perimeter and through select openings within the center of 
the pile cap.  See Figures 2-8 in Appendix A for dive locations.  A description of each type 
of dive is included in the following sections. 

2.1.2 Level I – Visual & Tactile Inspection 

Longitudinally there are 18 lines of vertical piles and 2 lines of battered piles along the 
dock.  Divers accessed the 2 pile lines on either side of the dock, and 4 pile lines along the 
interior of the dock without performing any penetration dives.  Therefore, 8 of the 20 pile 
lines were inspected along with their connection to the concrete pile cap.  This provided an 
appropriate and representative sample of the submerged portions of the dock. 

2.1.3 Level II – Up-close & Detailed Inspection 

Approximately 10% of the accessible piles were inspected and measured by cleaning 
marine growth and utilizing picks or awls to determine the soundness of the timber.  In 
addition, one of the timber crib structures was inspected to specifically assess the condition 
of the tie rods that assist with maintaining the stability of the timber cribbing.  See Figures 
2-8 in Appendix A for Level II inspection locations. 

2.1.4 Level III – Coring  

Timber cores were taken from 25 representative piles throughout the dock substructure and 
approach substructure.  The 1/8-inch cores were placed on sample trays for examination 
and photographing.  All core holes were plugged with treated timber plugs so that the 
structural integrity of the piles is maintained.  See Figures 2-8 in Appendix A, for Level III 
inspection locations. 

2.2 Superstructure (Above Lake Superior Surface) 

2.2.1 Inspection Approach 

GEI inspected the structure from the pile cap floor and walkways, and using rope access 
techniques to access the superstructure walkways, ladders, and top deck.  To support the 
inspection, GEI developed field inspection logs to efficiently document the observed 
conditions.  Copies of these forms are included in Appendix C.  These forms were used to 
develop summary logs.  Summary logs including photographs of each section of the Ore 
Dock are included in Appendix B.  Note that the expansion joints between the sections are 
included in an independent summary log.  Figures 1 and 2 identify typical nomenclature of 
superstructure features used in this report. 
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2.2.2 Surface Inspection 

From the pile cap floor, each concrete bent, including the pile cap, columns, bracing 
beams, and ceiling were visually observed for signs of stress or deterioration.  Each 
column and beam was numbered consistently with the original drawings, and cataloged 
with associated photographs and notes.   

2.2.3 Rope Access 

Using rope access techniques, GEI inspected the pocket wall concrete, chutes, gates, and 
ancillary equipment by traversing the walkway along the entire length of both sides of the 
dock at the level of the gates.  In addition, each of the eight (four on either side) stairways 
to the top of the dock were inspected.  Once on top, the inspections were limited to the area 
around the top of the stairs.  To safely gain access to these areas, a three-person team of 
specially-trained and certified personnel ascended the structure.  An estimation of 
corrosion, section loss, or other deficiencies in the steel structures was documented.  The 
GEI rope access inspectors took detailed photographs and video of the Ore Dock 
superstructure during the inspection.  A comparison of the actual steel dimensions to the 
available record drawings was conducted to confirm that the available drawings represent 
actual as-built conditions.  Available record drawings are included in Appendix D.     
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3. Inspection Findings

3.1 Substructure 

The following sections summarize the major findings from the substructure inspection.  
Refer to the dive report in Appendix A for detailed findings.  Overall, the dive inspection 
report found that the Ore Dock was in good condition with the average pile being sound 
with no loss of cross-sectional area or evidence of marine borer damage, and ¼ inch knife 
penetration.   

3.1.1 Lake Bottom 

Soundings that were taken while collecting data for the bathymetric survey indicate 
approximately three to seven feet of infill beneath the dock and in the ship slip area 
adjacent to the dock compared to the record drawings.  Soundings taken in the interior of 
the dock, combined with the data from the bathymetric survey, indicate that the lake 
bottom has infilled three to seven (3 to 7) feet immediately adjacent to the slip area and 
below the dock. This was confirmed by the presence of large amounts of iron ore on the 
lake bottom.  The material encountered varied from fine particulate to large ore pellets.  
See Appendix A for a bathymetric map of current lake bottom topography around the Ore 
Dock and plan views of the dock which also show the soil sample locations. 

3.1.2 Timber Piles 

Generally, the piles supporting the Ore Dock are in good condition below the water line.  
The piles have experienced minimal loss of cross-sectional area and are in good condition 
at the interface with the concrete base of the dock.  They vary in diameter, ranging from 10 
inches to 16 inches, with an average of approximately 12 inches.  The exterior rows of 
timber piles exhibited random areas of 10% to 15% section loss, probably due to abrasion 
from ships berthing and/or ice impact. These areas were located approximately six to 10 
feet below the waterline. The average diameter of the timber piles was approximately 12 
inches, but significant variation was found with piles ranging from approximately 10 
inches to 16 inches in diameter.   

The abandoned timber piles of the former trestle approach and the piles of the pedestrian 
approach were typically heavily weathered with splitting and significant section loss from 
the top of the piles extending down five feet.  The piles below five feet to the lake bottom 
the piles appeared to be sound and in good condition.  See Appendix A for additional 
information regarding the piles. 
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3.2 Superstructure 

In general, the superstructure is in good to excellent condition with minimal signs of 
structural distress, and no evidence of settlement or differential movement between 
sections.  However, GEI identified the following general findings for the concrete: 

 Several areas of the concrete structure show various degrees of spalling with 
exposed reinforcement.  Spalling is concrete that is popped off due to corroding 
reinforcement.  Based on the depth of cover at nearly all of the spalled areas, the 
spalling is due to inadequate concrete cover over the reinforcement.  In several 
areas, the spalled concrete is still attached to the parent concrete (delamination), but 
can fall at any time, which represents a safety hazard.  Many photographs showing 
examples of the delaminated areas are included in Appendix B. 

 Minor cracking was observed in the concrete fenders between the bent columns.  
These cracks are tight and likely shrinkage cracks, and do not represent a structural 
deficiency.   

 Minor localized scaling was observed on the concrete fenders and pile cap floor. 
 On the pile cap floor, several trees and bushes are growing within piles of 

remaining iron ore pellets between the bent columns.  These tress and piles can 
contribute to accelerated deterioration of the concrete structure.   

Other than the above findings, the concrete is sound with no evidence of structural distress.  
The following sections further summarize the findings for the individual components of 
the superstructure.  Refer to the inspection summary logs included in Appendix B for 
representative photographs of the major findings for each of the Ore Dock components 
described in the following sections. 

3.2.1 Fenders 

The fenders were used to secure ships to the dock.  The concrete was observed to be in 
good condition with no evidence of significant structural distress.  Tight cracking was 
observed transverse to the fenders.  The mooring points were sound and well anchored to 
the concrete.  The timbers along the exterior of the fenders have significantly degraded and 
are no longer useable.  Trees and brush are growing within the timbers at various locations 
along the perimeter of the dock.  There are also grouped pile guards for protection at the east 
end of the dock that are no longer securely embedded in the lake bottom (see Dive Report, 
Appendix A) and are nearly free floating.  These grouped pile guards consist of 
approximately six piles each.   

3.2.2 Pile Cap/Floor Slabs 

The pile cap was inspected from both underwater and above water.  Some deterioration 
with exposed rebar was frequently observed along the bottom corners of the pile cap.  
From the top of the pile cap (dock interior floor), localized areas of deterioration were 
observed.  Some areas of the floor were not inspected due to piles of iron ore pellets with 
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growing trees and bushes.  No other evidence of structural distress was observed in the pile 
cap. 

3.2.3 Bent Bases 

The bottoms of the bents were observed to have areas of spalled concrete with occasional 
exposed rebar.  Generally, the spalled concrete has occurred at the lower corners of the 
bases.  Minor tight shrinkage-related cracking is occasionally visible in the footings.  No 
significant deterioration or distress was evident in any of the footings.   

3.2.4 Bents 

Delamination and spalled concrete with exposed rebar occurs on several bents throughout 
the structure.  The corners are where the spalling was typically observed.  Inadequate 
concrete cover over the reinforcement is the cause of the spalling.   

3.2.5 Longitudinal Beams 

Minor tight cracking is evident on many cross beams.  It is likely that the cracking is 
related to early concrete spalling activity over thinly covered reinforcement, and not due to 
structural loading.  The corners of the beams are where the spalling is concentrated with 
some exposed reinforcement.   

3.2.6 Transverse Beams 

Many of these beams have spalled concrete and exposed rebar along the base of the beam.  
Poorly consolidated concrete (honeycombed concrete) is visible in several locations.  
Generally these types of deficiencies occur near the bents on both the north and south 
sides.  Note that some of these beams appear to have cracking evident on the bottoms of 
the beams.  However, based on a close-up visual inspection (conducted using rope access 
techniques), these features were caused during the original forming of the structure, and do 
not represent a deficiency.   

3.2.7 Ceiling & Chamfers 

The underside of the iron ore pockets are subject to minor sections of poorly consolidated 
concrete, surface cracking, cold joints, and visible reinforcement bar.  Exposed 
reinforcement bar is most common in the chamfer section of the ceiling located above the 
transverse beams.  Cracking is most commonly located on the ceiling between the bents.   

3.2.8 Chute Base 

The chute bases were often observed to have localized minor areas of poorly consolidated 
concrete.  Since these areas represent the base of the bin pours during original construction, 
evidence of trash dropped during construction of formwork prior to placing concrete was 
observed in this area.  These areas contain visible cracking associated with the steel chute 
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imbedded connection.  Slight efflorescence (buildup of water deposited calcium carbonate) 
is evident at these crack locations.   

3.2.9 Pocket Walls 

The pocket walls were primarily observed from the walkway above the chutes, and at the 
top of the eight stair locations.  Localized delamination and spalled concrete with exposed 
rebar occurs on several areas along the north and south bin walls throughout the structure.  
However, the south side of the structure contains significantly more spalled areas, with 
Section 6 containing the greatest concentration of spalling.  Inadequate concrete cover over 
the reinforcement is the cause of the spalling.   

3.2.10 Steel Chutes and Appurtenances 

In general, the steel chutes and appurtenances are in good to excellent condition with 
minimal signs of structural distress or deterioration.  In most cases, the steel components 
contained paint, and exhibited only localized areas of minimal corrosion or section loss.  
However, GEI identified the following general findings for the steel elements: 

 All chutes have been abandoned in an upright, locked position.  The chutes are in 
good condition with both the base and end hinge pins in operable condition.  Some 
minor distress (bending) within the base hinge pins support members was observed.  

 The bin gates were observed to be in a closed position, with a relaxed hoist cable.  
Two different gate construction geometries were observed.  Chutes 1 to 27 (south 
side) contained skirts on the top of the gates, presumably to prevent iron ore pellets 
from escaping the bins.  The gates appear to be in functional condition.  

 Various steel, concrete, iron ore pellets, organic matter, and soil material was 
observed to be deposited in the bottoms of chutes.  This material was not excavated 
to document if it is contributing to accelerated corrosion, but in most cases appears to 
be one to two feet thick.  

 The walkway steel across and between the chutes, and the six stairways from the 
walkway to the top deck were observed to be in good to excellent condition. Some 
bent members were observed which was likely caused by impact from falling 
objects.   

 The top steel deck was intact with little to no evidence of distress or deterioration. 
Some bent members were observed, likely caused during operation or removal of the 
deck when abandoned.   

 The hoist winches were observed to be in fair condition with minor evidence of 
deterioration.  They are securely fastened to the deck steel framing.  The hoists both 
lower and raise the chutes, but also raise and lower the pocket gates.  The steel belt 
cable connected to the chute rides on the main wheel of the hoist, and showed no 
signs of deterioration.  This wheel is locked into position by a levered key securely 
locked into the gears on the wheel.  Each hoist is operated via a drive shaft powered 
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by an electric motor (seven motors on each side of dock).  A series of levers 
presumably engages the hoist for either the chute or gate.   

 The steel member sizes were compared to the available design drawings, and were 
found to be consistent.   

 Timber planking was used for the walkways and stairs.  These timber planks range 
from good condition to deteriorated and/or missing.  The remaining rotten timbers 
represent a falling hazard.  Note that the top of the dock was stripped of timbers.   
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4. Structural Assessment 

The purpose of this section is to assess the current structural condition of the Ore Dock, and 
provide design guidance for future development concepts.  Future uses for the structure are 
speculative at this time, but include a public boardwalk, condominiums, commercial use, 
boat dock, arboretum, and etcetera.  The following sections summarize the structural 
assessment of the structure. 

4.1 Concrete and Steel Structural Assessment 

GEI conducted measurements on the reinforced concrete and steel elements of the structure, 
and found the field conditions substantially meet the details of the available project drawings 
(see Appendix D).  In addition, the exposed concrete and steel elements were in good 
condition with no evidence of structural distress or excessive corrosion.  Based on these 
observations, and the fact that the structure operated under service loading conditions for 36 
years, structural assessments of the concrete superstructure or steel appurtenances are not 
warranted at this time.  

4.2 Timber Pile Load Assessment 

Using the dive inspection results, the individual allowable pile capacity was estimated by 
Collins to be 50 kips (25 tons), with a recommended 10% reduction due to age (i.e., 45 kips).  
This assumes the piles were driven to refusal.  This recommended allowable load is 
reasonable based on pile driving practices in place during past construction.  To determine 
actual capacities of the piles, further field load testing and laboratory testing and analysis 
would be necessary. 

In addition, GEI estimated the weight of one section of the superstructure using an AutoCAD 
generated drawing.  The calculated weight matched closely with the weights reported in the 
1990 NFS report.  This dead weight in combination with the live weight from the iron ore 
pellets and train cars was used to estimate the total weight applied to the timber piles during 
service.  Exhibit G-1 in Appendix G contains the GEI calculations, which are summarized as 
follows: 

 Bent Dead Load 1,570 kips 
 Bent Live Load 1,230 kips 
 Bent Total Load 2,800 kips 
 Vertical Piles in Bent 86 

o Load per Pile  32.6 kips 
 Vertical Piles in Bent (Crib Structure) 77 

o Load per Pile (Crib Structure) 36.4 kips 
 Battered Piles in Bent (Crib Structure) >4 (4.4) 

o Load per Pile (Crib Structure) 15.3 kips 
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The load per pile values are less than the allowable pile load of 45 kips recommended by 
Collins Engineers, Inc.  In addition, GEI calculated an estimated ultimate pile capacity 
assuming the piles are soil supported (Exhibit G-2), and driven to bedrock (Exhibit G-3).  
The ultimate capacity for a soil supported pile was estimated to be 45 kips, but is based on 
assumptions of soil conditions that are currently not verifiable.  However, this demonstrates 
that even if the piles are soil supported, the piles likely have capacity greater than the actual 
loading since the structure has seen full live load (e.g., hoppers with iron ore and loaded rail 
car plus the dead load of the loading dock.  According to the Manual for Engineered Wood 
Construction, the ultimate capacity of an average 12 inch bedrock supported cedar pile was 
estimated to be 102 kips.  This was conservatively estimated assuming northern white cedar 
piles were used.  Two of the timber pile core samples were sent for laboratory sampling at 
Michigan Technological University.  One sample was determined to likely be red pine and 
the other was inconclusive, but likely a cedar.  Using the ultimate capacity estimated 
assuming the piles are founded on bedrock, the factor of safety given the highest calculated 
load applied to the piles is 2.8 for a single pile.  The accepted factor of safety for grouped 
piles that have not been load tested is 4, per the Unified Facilities Criteria, Geotechnical 
Engineering Manual and the Michigan Building Code.  Note that these factors of safety 
assume live loads from past operations, which are not currently applied to the Ore Dock.  
When live loads are not considered, the piles currently have a factor of safety of 5.0.   

For lateral loads (wind and ships), GEI only considered the capacity of the battered piles (see 
Exhibit G-4). The estimate batter slope was 1H:3V).  Substantial additional lateral resistance 
is supplied by the timber cribs, but was not considered for this assessment.  Using a 105 mph 
design wind load, the lateral load was calculated to be approximately 67.5 kips per bent.  
Using an allowable load equal to the maximum vertical load previously experienced by the 
piles (32.6 kips), an allowable lateral load per battered pile (assume a 30 degree batter) is 
15.3 kips.  There are 4.4 battered piles per bent, which gives an estimated 67.3 kips of 
allowable capacity per bent.  Therefore, excluding lateral capacity of the timber cribs, it is 
our opinion that the battered piles have adequate capacity to resist the design wind load.  
Additional analysis would be needed to develop an allowable lateral capacity that includes 
the benefit of the timber cribs in each section. Lateral ore boat or ship berthing or impact 
loading was not included in our analyses.   
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5. Conclusions and Recommendations 

Based on the results of the inspection, the timber piles are generally sound and are capable 
of continued reliable long-term support of the Ore Dock.  The concrete superstructure 
exhibits no differential movement or structural distress, and the concrete quality is in good 
to excellent condition with only minor areas of deterioration.  Deterioration is generally 
limited to surficial delamination and spalling of concrete where reinforcement was 
originally constructed too close to the concrete surface (inadequate concrete cover).  With 
some maintenance, the concrete superstructure is capable of continued reliable 
performance.  The steel chutes and hoist equipment were observed to be in good condition 
with no significant corrosion or other deficiencies noted.  With some maintenance, the 
steel elements are capable of continued reliable performance.   

With respect to the possible proposed uses of the Ore Dock, GEI describes the following 
options and associated recommendations: 

 Do Nothing – Currently public access to the Ore Dock is prohibited.  With the 
understanding that there are loose pieces of concrete and wood decking that is at 
risk of falling around the perimeter of the Ore Dock, the dock should remain closed 
to the public.  In the cases where the City allows personnel or other people to 
access the dock, at a minimum GEI recommends hard hats and a safety plan be in 
place to limit the risks to anyone permitted access to the dock.   

 Public Access – Currently there is a bottom lands agreement between the City of 
Marquette and the State of Michigan that prevents the dock from being used for 
anything other than maritime uses.  We understand opening the dock to the public 
would not violate this agreement.  To make the dock safe for public access, the 
walkway to the dock from the shore would need to be improved, and the hazards on 
the dock (snubbing posts, floor openings, and fall hazards) should be mitigated 
through the use of railings, covers or other safety measures.  In addition, 
delaminated concrete, loose concrete on the upper walkway, deteriorated wood 
decking, and any other features at risk of falling from the perimeter of the Ore 
Dock should be removed.  During this process, consideration should be given to 
repairing the delaminated/spalled concrete areas.  A detailed inspection of all the 
chutes and associated hoisting equipment should be conducted to identify any areas 
were a redundant chute tie-off system may be needed.   

 Commercial Development – GEI understands that the bottom lands agreement 
would need to be revised to allow commercial development that is not specifically 
a maritime activity.  The development would need to consider the additional loads 
being applied to the structure.  We recommend the allowable additional load 
applied to the Ore Dock not exceed 1,230 kips of vertical load per bent.  This 
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allowable load does not exceeding the historic loading on the structure.  Lateral 
loads are not anticipated with any commercial development; however, a simple 
analysis indicates the dock has a minimum lateral capacity of 67.3 kips per bent to 
accommodate wind and other lateral loads.  A detailed structural assessment should 
be conducted for any proposed modifications to the Ore Dock.   

Regardless of the future use of the structure, concrete cores and rebar coupons should be 
taken to assess the actual strength of the concrete and steel reinforcement. A more detailed 
structural analysis should be performed to assess the capacity of floor slabs for the 
intended use of the structure.  Given the architectural requirements and the content of the 
reuse a structural analysis of the new additions and how they impose load on the new 
structure will be required to show that no element of the superstructure and substructure 
will be overloaded. Renovations shall also meet all the latest, ASCE 7, IBC and the State 
of Michigan Building Code requirements. 

 Future development will require routine inspection and maintenance to prevent further 
deterioration due to freeze/thaw and wet/dry weather cycles.  In particular, each steel belt, 
hoist and anchorage that supports the chutes in an upright position should be inspected 
(only a fraction of the hoists and belts were inspected as part of this evaluation).  These 
appurtenances are critical for reliable long-term support of the chutes.  In addition, the soil 
and debris within the base of each chute and pocket will accelerate deterioration of the 
steel and concrete in these areas.  Consideration should be given to remove and prevent 
future buildup of soil and organic material within the pockets/chutes.  Although corrosion 
was not prevalent, consideration should be given to painting the critical structural steel 
elements to ensure long-term reliability.   

The timber fenders along the outside of the dock are severely deteriorated, and should be 
replaced if boats are to be moored to the dock in the future.  Mooring cleats would need to 
be added to accommodate smaller water craft. 

A conceptual cost estimate for addressing concerns found during the assessment is below: 
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City of Marquette 

Lower Harbor Ore Dock 

Engineer's Opinion of Costs 

Item Description  Subtotal 

Mobilization  $50,000 

Vegetation Removal  $25,000 

Removal of vegetation and soils on the pile cap and 
fender of the superstructure of the ore dock.     

Concrete Scaling  $250,000 

Physical removal of loose and spalling concrete from 
the superstructure of the ore dock.  This includes the 
entire interior and exterior of the structure.    

Concrete Patching  $300,000 

Patching ofsurface concrete that has broken, spalled, 
or been removed.    

Electrical Appurtenance Removal  $25,000 

Removal of electrical cables, boxes, lights, and 
miscellaneous appurtenances.    

Superstructure Timber Removal  $50,000 

Removal of remaining timber from stairs and fenders.    

Superstructure Debris Removal  $100,000 
Removal of soils, vegetation, and debris from the 
base of chutes and pockets if gates are not tightly 
closed.    

$800,000 

 

The cost estimate is for discussion purposes only and should be further investigated to 
determine costs for final budgeting purposes.   
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EXECUTIVE SUMMARY 

 

Project:    Underwater Inspection of the Lower Harbor ore Dock in Marquette, MI 

Purpose of Project:   To perform a visual and tactile inspection of the timber piling and concrete 

pile cap, take sediment samples and timber cores, and to perform a 

bathymetric survey of the surrounding area.  

Inspection Team: Team Leader – Jordan Furlan, P.E. – Collins Engineers, Inc.  

   Team Members – Charles Euwema, Chris Hartzell 

Inspection Date(s): June 02-06, 2014 

 

Summary of Findings: 

 A number of piles were found to have severe defects below water including: Splitting of the 

full or partial length of the pile, crushing of the pile, and significant section loss due to 

abrasion or deterioration of the outer shell. However, due to the relatively small number of 

these types of defects in relation to the number of piles in the foundation, the overall 

condition of the substructure is good. 

 The perimeter of the concrete pile cap and the underside of the concrete sections 

separating the interior bays exhibited spalling and exposed corroded reinforcing steel. The 

underside of the remaining portions of the pile cap were in good condition with light scaling 

and some loss of aggregate. 

 The bathymetric survey indicates that the lake bed has infilled approximately 3 to 7 ft 

immediately adjacent to the dock and below the deck when compared to the plan drawings. 

 The sediment samples taken at various locations all consist of leftover iron ore from when 

the dock was in-service. 

 

Summary of Recommendations:  

 Replace the timber fender system if the ships will be moored or berthed in the future. 

 Continue to monitor existing conditions for further degradation at 5 year intervals and 

reinspect after repairs are made or new construction are completed. 
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1.0 INTRODUCTION 

 

1.1 Purpose and Scope 

 

 This report consists of the results of the underwater inspection of the Lower Harbor Ore 

Dock in Marquette, MI. Collins Engineers, Inc. (Collins) conducted the underwater inspection for the 

City of Marquette during the week of June 02, 2014.  The primary purpose of the investigation was 

to determine the condition of the timber piling and concrete pile cap of the structure.   

 

 The following report includes a description of the structure, the method of investigation, a 

description of existing conditions, and an evaluation and recommendations based on the findings. 

 

1.2 General Description of the Structure 

 

 The dock consists of a reinforced concrete superstructure founded on timber cribs and over 

6,000 closely spaced untreated timber piles. Additionally, there are numerous piles remaining in the 

water that were used to support a full-width timber trestle approach. Some of the piles are still used 

to support a pedestrian approach to the dock. Longitudinally there are 18 lines of vertical piles and 

2 lines of battered piles along the dock. 

  

1.3 Method of Investigation 

 

 A three-person team consisting of a licensed Professional Engineer, an Engineer In 

Training, and a technician/Registered Land Surveyor conducted the inspection.   

 

 The inspection consisted of a Level 1 (Visual and Tactile) examination of the 2 pile lines on 

either side of the dock and 4 pile lines along the interior of the dock. Therefore, 8 of the 20 pile lines 

were inspected along with their connection to the concrete pile cap. This was to provide an 

acceptable representative sample of the submerged portions of the dock to make a structural 

assessment without incurring the expense of a penetration dive. A Level II (Up Close and Detailed) 

examination was performed on 10% of the accessible piles inspected by cleaning marine growth 

and utilizing picks or knives to determine the soundness of the timber. A Level III (Detailed 

Inspection and Coring) examination was performed on 25 representative piles throughout the dock 
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substructure that consisted of taking timber cores. The 1/8 in. cores were placed on sample trays 

for examination and were photographed to help determine the nature and extent of any pile 

deterioration for potential future repairs. All core holes were plugged with treated timber plugs to 

prevent future deterioration by sealing the opening. Furthermore, 10 representative sediment 

samples were taken around the structure and stored for further analysis if modifications to the 

substructure are proposed. Lastly, a continuously recording fathometer connected to a GPS 

receiver was used to perform a bathymetric survey in a 125 ft wide area around the structure. 

Additional soundings were taken along the center of the structure and the data was used to create a 

contour map of the area which can be found in Appendix B. 

 

2.0 EXISTING CONDITIONS 

 

 At the time of inspection the weather was good for this underwater inspection.  On June 02, 

the day that the crew arrived on-site and performed the bathymetric survey, the weather was cool 

with scattered rain showers throughout the afternoon.  On June 03-06 the weather was fair and 

sunny and did not impede the inspection work. The following sections below describe the inspection 

findings for this underwater inspection.  For the purposes of this report, nomenclature was created 

to label the pile rows and columns. The dock structure is split up in to seven 108 ft long sections of 

exposed timber piling separated by timber cribs that are 24 ft long. For the purposes of the 

inspection, the sections were labeled 1 through 7 from west to east. The longitudinal pile rows were 

labeled Bent A through Bent R from north to south. The transverse pile columns were labeled from 

west to east within each section starting at Pile 1 through Pile 43, typically. The battered piles are 

designated with the letter ‘B’ next to the row letter and a ‘.5’ for the column number. See Figures 1 

through 8 in Appendix B for the pile plan and Photographs 1 through 4 in Appendix A for overall 

views of the dock. 

 

 At the time of inspection the waterline was located 4.8 ft below the Corps of Engineers 

bench mark on the east end of the dock and 0.7 ft below the top of the concrete pile cap. Based on 

construction plans, this corresponds to a International Great Lakes Datum 1955 waterline elevation 

of 603.1. Plans indicate that the lake bottom below the dock footprint was filled to elevation 583.6 

(water depth of 19.5 ft) and the lake bottom adjacent to the north and south faces was dredged to 

elevation 577.7 (water depth of 25.5 ft). According to the plans, the piles in Bents A through E and 
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N through R were driven to a minimum elevation of 554.6. The piles in Bents F through M were 

driven to a minimum elevation of 559.6. 

 

2.1 Inspection Findings 

 

 Overall the substructure units of the Lower harbor Ore Dock were in good condition below 

water. The timber piling were typically in good condition below water with the average pile being 

sound with no loss of cross-sectional area or evidence of marine borer damage and ¼ in. awl 

penetration. On the north side of Section 7 at the east end, there was a broken timber wale that was 

part of the fender system that was hanging 5 ft down from the bottom of the deck (See Photograph 

23 in Appendix A). The interfaces of the timber piles with the concrete deck were generally sound 

with no major deficiencies. The exterior rows of timber piles exhibited random areas of 10% to 15% 

section loss, probably due to abrasion from ships berthing and/or ice impact. These areas were 

located approximately 6 to 10 ft below the waterline. It should also be noted that while the average 

diameter of the timber piles was approximately 12 in., significant variation was found with piles 

ranging from approximately 10 in. in diameter to 16 in. in diameter. See Photographs 5 through 7 in 

Appendix A for typical conditions and Table 2.2 for a list of defects. 

 

 Soundings taken in the interior of the dock, combined with the data from the bathymetric 

survey, indicate that the lake bottom has infilled 3 to 7 ft immediately adjacent to the slip area and 

below the dock. This was confirmed by the presence of large amounts of iron ore on the lake 

bottom. See Figure 9 in Appendix B for the Bathymetric Survey Plan. 

 

2.2 Pile Defects 

Table 2.2 PILE DEFECTS 

Note 
# 

Section 

B
e
n
t 

Pile 
No. 

Level 
I, II,III 

Location 

Dimensions of damage   

Height Width Pen. 
Photo 

# 
Comments  

1 1 J 2 II Top 2' Full 1" 
 

Delamination of 
outer shell 

2 1 I 39 II Top 2' Full 1" 
 

Delamination of 
outer shell 

3 2 B 16 II Full pile       
 

Pile out of plumb. 
Extends 2' past 

fascia 

4 2 R 6 II Full pile       20 Pile out of plumb 
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Table 2.2 PILE DEFECTS CONTINUED 

5 2 R 23 II Top 4' 1' 3" Abrasion damage, 
25% loss of section 

6 2 R 42 II Full pile       Pile out of plumb 

7 3 A 26 II Top 2' 1/2" 2" Two 1/2" wide splits 
in top of  pile 

8 3 I 9 II Top       11 10% loss of bearing 
due to concrete det. 

9 3 I 10 II Top       11 10% loss of bearing 
due to concrete det. 

10 3 I 11 II Top       11 10% loss of bearing 
due to concrete det. 

11 3 I 33 II Top 3' Full  6" 12 Delamination of 
outer shell 

12 3 I 35 II Top 2' Full 1" 13 Delamination of 
outer shell 

13 3 Q 34 II Full pile   1' 4" 30% loss of section 

14 3 R 40 II, III Top 4' 1' 2.5" 19 Abrasion damage, 
20% loss of section 

15 3 R 41 II Top 4' 1' 2.5" Abrasion damage, 
20% loss of section 

16 3 R 42 II Top 4' 1' 2.5" Abrasion damage, 
20% loss of section 

17 4 A 2 II Top 2' Full 1" 
 

Delamination of 
outer shell 

18 4 J 33 II Top 4' 2" 4" 2" wide split in top of 
pile 

19 4 A 39 II, III Top 1’ Full 6.5” 21 60% section loss at 
top of pile 

20 5 A 9 II Top 3' Full 2" 
 

Delamination of 
outer shell 

21 5 K 18 II Top 3' 1/2" 6" 1/2" wide 6" deep 
split in pile 

22 5 J 30 II Top 2' Full 3" 
 

Delamination of 
outer shell 

23 6 Q 39 II Full pile   1" 12" Full depth split 
through entire pile 

24 6 R 40 II Top 6' Full 4" 18 30% loss of section 

25 7 B 19 II Full pile   1.5" 12" Full depth split 
through entire pile 

26 7 A 35 II Top 7' 4" 12" 22 Full depth split 
through top 7' 

27 7 R 4 II Top 5' 4" 12" Full depth split 
through top 5' 

28 7 R 5 II -6’ 19’ 2” 4” 14 Split from 6 ft below 
deck to bottom 

29 7 R 19 II Top 5' 4" 12" 15 Full depth split 
through top 5' 

30 7 R 22 II -20 4’ Full 3” 16 Delamination of 
outer shell 

31 7 Q 22 II Top 5' 4" 12" Full depth split 
through top 5' 

32 7 Q 25 II Top 5' 4" 12" 17 Full depth split 
through top 5' 
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Table 2.2 PILE DEFECTS CONTINUED 

33 7 I 35 II Top 2' 1' 1" Delamination of 
outer shell 

34 7 J 35 II, III Top 2’ 1’ 2.5” 8 Abrasion damage, 
20% loss of section 

35 7 J 33 II Top 2’ 1’ 2.5” 9 Abrasion damage, 
20% loss of section 

36 7 J 30 II Top 1' Full 
  

10 Evidence of crushing 

 

  The abandoned timber piles of the former trestle approach and the piles of the pedestrian 

approach were also inspected. The abandoned piles between the shore and the west end of the 

dock were typically heavily weathered with splitting and significant section loss from the top of the 

piles down 5 ft. From 5 ft below the top of the piles to the lake bottom the piles appeared to be 

sound and in good condition. 

 

  The timber piles of the pedestrian approach were in satisfactory condition with moderate 

weathering and random minor splits and checks in the splash zone. The 10th pile from the shore in 

the north row exhibited necking from 1.5 ft above to 1 ft below the waterline with approximately 25% 

loss of section. The 11th pile from the shore in the south row exhibited delamination of the outer 2 in. 

of the shell from 2 ft above to 2 ft below the waterline. See Photographs 8 through 23 in Appendix A 

for views of the dock structure timber defects. See Photographs 31 through 34 in Appendix A for 

views of the pedestrian approach piles. 

 

2.3 Timber Cores 

 

  An increment borer was used to collect 25 timber cores on piles at random locations below 

water throughout the interior and exterior portions of the dock. They were placed into trays and 

photographed before being sealed with tape. A visual inspection of the cores shows that the timber 

was spongy and saturated with water, with high percentage of core recovery, indicating few voids in 

the timber. The majority are light in color and do not have any indication of rot. However, 8 of the 25 

samples have a dark appearance. The Level 1 inspection did not show outer signs of rot and the 

piles appeared solid when sounded. Samples of the timber cores were sent to Professor Peter Laks 

at Michigan Tech University and Chris Barber at Timber Products Inspection for analysis. According 

to Professor Laks the light colored cores are most likely Red Pine (Pinus resinosa) and the dark 

colored ones Western Red Cedar (Thuja plicate) or another Cedar species, True Fir, or Bald 

Cypress.  Timber Products Inspection found no detectable wood preservatives in either type of 



 

UNDERWATER INSPECTION 

Lower Harbor Ore Dock 

MARQUETTE, MI • June 2014 

 

 

6 
 

wood in the samples sent to them. See Photographs 29 and 30 in Appendix A for pictures of the 

timber cores. 

 

2.4 Concrete Defects 

 

 Overall the concrete deck was in satisfactory to good condition below water. The underside of the 

concrete deck was typically rough with evidence of scaling and loss of aggregate up to 1 in. but did 

not have any significant section loss in proportion to the size of the deck. The exterior of the deck at 

the bottom edge, and specifically above the timber cribs, exhibited concrete spalling and exposed 

reinforcing steel. The spalling was typically 3 in. to 6 in. deep and extended the length of the 

exterior of the dock. The exposed steel exhibited only light surface corrosion. On the interior 

portions of the dock there was typically spalling and exposed reinforcing steel on the underside of 

the transverse concrete deck sections separating the open cells. See Photographs 24 through 28 in 

Appendix A for views of the concrete defects. 

 

2.5 Sediment Samples 

 

 Ten sediment samples were collected throughout the interior and exterior portions of the 

dock. See Figures 2 through 8 in Appendix B for the locations of the samples. In collecting the 

samples the inspector dug through the layer of surface sediment and several inches down into the 

lake bed. A visual inspection of the sediment suggests that it is made up of iron ore that had fallen 

off the dock during the years it was in use. To obtain information about the native lake bottom, sub 

surface exploration would need to be done to determine the soil composition beneath the layer of 

iron ore. 

 

3.0 EVALUATION AND RECOMMENDATIONS 

 

  Overall the timber piling of the Lower Harbor Ore Dock was found to be in good condition 

below water. Submerged timber piles are not subject to insect attacks and marine borers are not 

found in fresh water. Furthermore, the piles are not exposed to air, which contributes to rot in timber 

piles. The primary causes of degradation in submerged timber piles are anaerobic bacteria, which 

are very slow to degrade wood and the duration of loading. Under prolonged continuous loading, 

the compressive stress on the piles can cause microscopic mechanical damage to the wood’s 
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structure. The damage becomes less if the piles are loaded to a smaller fraction of their capacity, 

which is typically the case in older structures with a high factor of safety. The ultimate capacity of a 

timber pile is determined by the diameter of the pile, species of wood, and on the soil/pile 

interaction. Although sediment samples were taken around the dock, the inspectors were not able 

to penetrate below the layer of iron ore to the native lake bed. Soil borings and analysis to 

determine the friction and cohesion properties would need to be done to determine a range of 

possible ultimate pile capacities based on the variety of pile diameters and probable tree species 

found at the Marquette Ore Dock. Due to the pile driving equipment of the time period and the 

limited capacity of timber piles to resist damage during driving; as well experience with similar 

projects of the era, an estimated design capacity of 25 tons per pile is assumed.  For piles that 

didn’t exhibit specifically noted defects, an estimated 10 percent reduction is capacity is assumed 

due to age and general degradation of piles over time. While some of the piles exhibited severe 

defects, the relatively small number and the cost of potential repairs make repair or replacement 

impractical at this time. The abandoned timber fender system around the dock no longer has the 

structural integrity to serve any useful function, and the system should be replaced if future mooring 

or berthing of ships is required. 

 

 The concrete deck exhibited many areas of spalling and exposed reinforcing steel; however 

they were generally located on the bottom edge of the deck around the perimeter of the dock. The 

extent of the spalling does not significantly affect the load bearing capacity of the deck and repairs 

are not necessary at this time. If the dock is to be redeveloped, the spalling on the underside of the 

transverse concrete sections separating the open bays should be removed down to sound concrete 

and repaired for preventative maintenance purposes. 

 

The above report summarizes our inspection findings for the Lower Harbor Ore Dock in 

Marquette, MI. In accordance with ASCE’s Underwater Investigation Standard Practice Manual, it is 

recommended that all in service docks be inspected at least every 5 years to ensure safety and 

long-term serviceability. In addition, repairs or new construction should be inspected as soon after 

completion as practical.  Should there be any questions, please do not hesitate to contact our office.  

We appreciate the opportunity to work with you on this project and look forward to working with you 

and your organization on any future projects. 
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1A 
 

 
Photograph 1: Overall view of Ore Dock, Looking North. 
 

 
Photograph 2: Overall view of Ore Dock, Looking West. 
 
 



2A 
 

 
Photograph 3: Overall view of Ore Dock, Looking South. 
 

 
Photograph 4: Overall interior view of Ore Dock, Looking West. 
 
 



3A 
 

 
Photograph 5: Typical pile condition below water at interior of Ore Dock, Looking North. 
 

 
Photograph 6: Typical timber crib condition at interior of Ore Dock, Looking West. 
 
 



4A 
 

 
Photograph 7: Typical Wakefield Sheeting configuration of timber crib at interior of Ore 

Dock. 
 

 
Photograph 8: View of delamination of outer shell at Pile 35J in Section 7. 
 



5A 
 

 
Photograph 9: View of abrasion damage at Pile 33J in Section 7. 
 

 
Photograph 10: View of crushed Pile 30J in Section 7. 
 
 



6A 
 

 
Photograph 11: View of loss of bearing at Piles 9 through 11I in Section 3. 
 

 
Photograph 12: View of delamination of outer shell at Pile 33I in Section 3. 
 
 



7A 
 

 
Photograph 13: View of delamination of outer shell at Pile 35I in Section 3. 
 

 
Photograph 14: View of split at Pile 5R in Section 7. 
 
 



8A 
 

 
Photograph 15: View of split at Pile 19R in Section 7. 
 

 
Photograph 16: View of delamination and split at Pile 22R in Section 7. 
 
 



9A 
 

 
Photograph 17: View of split at Pile 25Q in Section 7. 
  

 
Photograph 18: View of loss of outer shell at Pile 40R in Section 6. 
 
 



10A 
 

 
Photograph 19: View of abrasion damage at Pile 40R in Section 3. 
 

 
Photograph 20: View of out of plumb Pile 6R in Section 2. 
 
 



11A 
 

 
Photograph 21: View of section loss at Pile 39A in Section 4. 
 

 
Photograph 22: View of split in Pile 35A in Section 7. 
 
 



12A 
 

 
Photograph 23: View of broken timber wale on northeast side of Section 7, looking east. 
 

 
Photograph 24: View of typical concrete scaling on north side of Section 2, looking 

southeast. 
 



13A 
 

 
Photograph 25: View of typical concrete spalling above the timber cribs on the north side 

between Sections 5 and 6. 
 

 
Photograph 26: View of concrete spalling at second transverse concrete section in 

Section 5. 



14A 
 

 
Photograph 27: View of concrete spalling on the north side of Bay 2 in Section 3. 
 

 
Photograph 28: View of concrete spalling at fifth transverse concrete section in Section 2. 

Note the air bubbles trapped on the underside of the deck. 
 



15A 
 

 
Photograph 29: View of increment core numbers 1 through 7 from the dock interior. 

Note that these cores fell apart upon removal from coring tool. These do 
not represent loss of section in the piles. 

 



16A 
 

 
Photograph 30: View of increment core numbers 8 through 25 from the dock exterior. 
 
 
 
 
 



17A 
 

 
Photograph 31: Overall view of Pedestrian Approach, looking east. 
 

 
Photograph 32: Overall view of Pedestrian Approach, looking west. 
 
 



18A 
 

 
Photograph 33: 10th pile from shore in the north row of Pedestrian Approach, looking north. 
 

 
Photograph 34: 11th pile from shore in the south row of Pedestrian Approach, looking south. 
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APPENDIX B, EXHIBIT B-1 

Section 1 - Inspection Summary Log 

B1.1 Section 1: Bent 1 to Bent 12 
Section 1 Components 
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

 
Figure 1: Section View of Bent. 

Concrete Components 

1. Fenders 
Cracks were regularly observed transverse to the fender.  They were approximately mid 
span between bent columns.  The cracks were tight with occasional localized scaling.   
Photos 1-1 and 1-2 depict the typical condition of the cracks on the walkway.  The timber 
bumper on either side of this section has substantially deteriorated.  Brush and plants are 
growing within the rotten wood.  Photo 1-3 shows the condition of the timber bumper.  

2. Pile Cap/Floor 
Minor cracking and some localized areas of minor scaling were observed on top of the pile 
cap, or floor of the ore dock.  Piles of iron ore pellets are present at localized areas between 
the bents.  Some of these piles have vegetation and brush growing within them (Photo 1-4). 
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3. Bent Base 
In localized areas, minor spalling has occurred due to shallow concrete cover over the steel 
reinforcement.  This deterioration generally occurred on the upper corners of the footing, as 
shown in Photo 1-5.  Minor shrinkage cracking is visible in localized areas of the footings 
(Photo 1-6). 

4. Bents 
On the bents, occasional areas of spalling concrete with exposed reinforcing were observed, 
particularly on the corners of the columns (Photo 1-7 & 1-8).  The concrete cover over the 
reinforcement in these areas was thin. 

5. Longitudinal Beams 
Spalling concrete with exposed shallow reinforcement was observed on many of these 
beams.   Cold joints were occasionally observed mid-span.   Photos 1-9 and 1-10 show the 
worst-case examples of beam deficiencies.   

6. Transverse Beams 
These beams typically exhibit spalling and superficial rebar (rebar with no concrete cover), 
such as in Photo 1-11.   Some localized areas of poorly consolidated concrete were observed 
(Photo 1-12).  Generally these types of deficiencies occur near the ends of the beams, near 
the bents.  Photo 1-13 represents the worst-case deficiencies observed within Bent 1.  

7. Ceiling & Chamfer 
The underside of the iron ore pockets is the ceiling as observed from the pile cap floor.  This 
surface was in good condition with only minor areas of poorly consolidated concrete, tight 
cracks with minor efflorescence, cold joints mostly near the expansion joints,  small spalls, 
and some areas of exposed rebar, as shown in Photo 1-14.  In every pocket, the ceiling 
contained numerous small holes that penetrated the slab.  These holes appear to be part of 
the original construction, and are evident by water staining (Photo 1-15).  The chamfers 
typically exhibited some spalling and exposed rebar.  Photo’s 1-16 & 1-17 portray the 
average deficiencies of this element. 

8. Overhang 
The overhangs are the bottom of the pocket slab and lowest part of the ceiling.  These areas 
were observed to have areas of poorly consolidated concrete, evidence of miscellaneous 
debris (possible trash that was dropped in the bottom of the formwork during original 
construction), and cracking with efflorescence.  The cracks were typically associated within 
the chute steel imbeds.  Photos 1-18 and 1-19 show examples of these deficiencies. 

9. Pocket Walls 
The pocket walls were inspected from the elevated walkway along the base of the chutes, 
and from the top of the dock at two stair locations in this Section.  The interior pocket walls 
and floors of the pockets were observed to be in good condition with no cracking, spalling, 
or exposed reinforcement.  The exterior walls on the north and south sides of the dock did 
exhibit various degrees of spalled concrete with exposed rebar (Photo 1-20 and 1-26).  
Generally, the south pocket wall exhibited greater spalling than the north side.   

 

 



Steel Components 

10. Chutes and Pocket Gates 
All of the chutes were inspected from the walkway at the base of the chutes.  The chutes 
were observed to be identically constructed and in good condition, with minimal 
deterioration observed.  Measurements of the member sizes of various components of Chute 
1 were documented, and were found to be consistent with the record drawings.  In addition, 
the member sizes of the pocket Gate 1 were documented, and were found to be consistent 
with the record drawings.  The pocket gates were observed to be in good condition and 
substantially identical, with the only noted difference being the top of the gate.  Gates 1 
through 27 on the south side have an additional member on top of the gate (Photo 1-21).  
This member does not have an apparent structural benefit, but may have prevented 
overflow of iron ore pellets.  At the locations where the inspectors ascended and descended 
the access ropes, close-up inspections of the steel pins at the base of the chutes were 
inspected.  These inspections were limited to Chute 1 and Chute 6 (Photo 1-22).  The steel 
construction in the areas of the pins was observed to be consistent with the record drawings.  
Minor deterioration was noted, with no excessive wear on the pin or associated steel plate.  
Slight bending of the steel in the areas of the pins was noted.  Photo 1-23 shows the 
condition of the chutes and gates. 

11. Steel Belt & Hoist 
All of the chutes are abandoned in an upright condition, and held in place by the braded 
steel belt, associated attachments to the chute, and individual hoists located on the top of the 
dock.  Close-up inspections of the belts, connections and hoists were conducted from the 
two stairs.  The belt was observed to be in good condition with no fraying corrosion or 
deterioration noted.  The members that connect the steel belt to the chute were observed to 
be in good condition, and were measured on Chute 6.  The measurements found the 
members to be consistent with the record drawings.   The hoists were observed to be 
securely bolted to the deck steel frame.  Each hoist real locks the steel belt in place through 
the use of a key or stop in the cogs of the main hoist real.  Through some linkage controlled 
by levers, the hoist can also operate the pocket gates.  The hoists are attached to a drive 
shaft, that is powered by an electric motor.  Photos 1-24, 1-25 and 1-26 show the condition of 
the steel belt and hoists. 

12. Walkway & Stairs 
The walkway above the chutes is supported on the imbedded elements of the base of the 
chutes, which is consistent with the record drawings.  Measurements of the walkway 
members were conducted at Chute 1, and were also consistent with the record drawings.  
The walkway railings and support steel members were observed to be in good condition 
with little to no evidence of deterioration.  Occasional top railings were bent, likely due to 
impacts from falling objects.  Two stairs (one on the north and one on the south side of the 
dock) are present within this section.  The stair framing and attachments to the pocket walls 
were observed to be consistent with the record drawings.  The members and attachments 
were observed to be in good condition with little to no evidence of deterioration.  The 
timber decking used for both the walkways and stairs was in poor to good condition.  Some 
timbers were in good condition with sound attachments to the steel members, while others 
were completely deteriorated or missing.  Photos 1-27 & 1-28 show the condition of the 
walkway and stairs within this Section.   



13. Deck Framing 
The top of the dock was observed at the locations of the stairs on both the north and south 
sides of this Section.  The framing was observed to be in good condition with little to no 
deterioration noted.  However, some members were observed to be bent, and some 
localized areas of corrosion were noted.  The geometry of the deck framing was not 
measured, but was observed to be not consistent with the record drawings.  Measurements 
of the deck framing members was conducted, and found to be consistent with the record 
drawings.   

Section 1 – Photo Log 

Photo	1‐1:	Shrinkage	crack	in	walkway	
between	Bents	10	and	11, 	on	the	north	
side	of	the	dock.		Note	deteriorated	
timber	bumper. 			

Photo	1‐2:	Shrinkage	crack	in	walkway	
between	Bents	2	and	3, 	on	the	south	
side	of	the	dock.		Note	localized	surface	
scaling.		

 

Photo	1‐3:	Brush	and	vegetation 	
growing	in	rotten	timbers	on	fenders.	

Photo	1‐4:		Vegetation	growing	in	
deposit	of	iron	ore	pellets.	

	



Photo	1‐5:	Shrinkage	cracks	on	face	of	
south 	base	of	Bent	7.	

	

Photo	1‐6:	Small	localized	area	of	
delamination	with 	rebar	visible	on	Bent 	
6,	north	side.	

 

Photo	1‐7:	Delamination/spalling	on	
Bent	9,	south	side.		Note	exposed	
reinforcement	with	no	concrete	cover.	

Photo	1‐8:	Delamination/spalling	on	
Bent	10,	south	side.		Note	exposed	
reinforcement	with	no	concrete	cover.	

	

	



Photo	1‐9:	Spalling	with	exposed	
reinforcement	between	Bents	5 	and	6	
on	the	south	side.		Note	the	cold	joint	
mid‐span 	on	the	beam.	

Photo	1‐10: 	Spalling	with 	exposed	
reinforcement	between	Bents	5 	and	6	
on	the	north	side.		Note	the	cold	joint	
mid‐span 	on	the	beam.	

 

Photo	1‐11: 	Spalling	with 	exposed	
reinforcement	in	the	transverse	beam	
at	the	north	side	of	Bent	9.	

 

Photo	1‐12: 	Honeycombing	in	
transverse	beam 	at	Bent	10.	



Photo	1‐13: 	Worst‐case	deterioration	
observed	in	the	transverse	beam 	at	
Bent	1.	

Photo	1‐14: 	View 	of	ceiling	between	
Bents	4 	and	5 	showing	small	spalls,	
exposed 	reinforcement, 	and	holes	
penetrating	the	pocket	slab.	

 

Photo	1‐15: 	Chamfer	section	of	ceiling	
at	south	side	of	Bent	8 	showing	exposed 	
rebar.	

Photo	1‐16: 	Another	example	of	exposed	
rebar	at	a	honeycombed	area	on	the	
transverse	beam 	and	at	the	chamfer	
section	of	Bent	12.	



Photo	1‐17: 	Horizontal	cracking	on	
ceiling	between	Bents	3	and	4.		Note	
minor	efflorescence.	

Photo	1‐18: 	View 	of	expansion	joint	
between	Section	1 	and	2	at	Bent	12. 		
Note	localized	spalled	concrete,	
honeycombed	concrete	is	common.		
Cracking	with	some	efflorescence	is	
also	observed	at	the	location	of	chute	
steel	imbeds.	

 

Photo	1‐19: 	View 	of	cracks	with	
efflorescence, 	with	spalling	and	exposed	
rebar	between	Bents	1	and	2,	north	
side.	

	

Photo	1‐20: 	Pocket	wall	showing	
spalling	and	rebar.	



Photo	1‐21: 	Additional	steel	top	
member	found 	on	pocket	doors	1	
through	27.	 	 	
	

 

Photo	1‐22: 	Side	view 	of	chute	4	
showing	hinge	pin.	

Photo	1‐23: 		Close‐up	view 	of	the	
underside	of	chute	1	showing	hinge	pin	
connection.			

 

 

Photo	1‐24: 		Close‐up	view 	of	braded 	
steel	belt	for	hoisting	chute	5. 			



Photo	1‐25: 	View 	of	hoist	for	chute	3 	
with	braded	steel	belt.	

Photo	1‐26: 		Close‐up	view 	of	hoist	belt	
connection 	to	chute	6.		Note	good	
condition	of	pocket	wall.   

 

 

Photo	1‐27: 		View	of	upper	portion	of	
southwest	stairs.		Note	spalled	concrete	
and	exposed 	rebar	on	pocket	wall.	

 

Photo	1‐28: 		Typical	view	of	pocket	
gate, 	walkway,	and	chute. 



	

Photo	1‐29: 		View	looking	south 	across	
top	of	the	west	end	of	the	dock	showing	
steel	framing.	

 

 



 

APPENDIX B, EXHIBIT B-2 

Section 2 - Inspection Summary Log 

B1.2 Section 2: Bent 13 to Bent 23 
Section 2 Components 
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

Figure 1: Section View of Bent. 

 
Figure 2: Section View of Bent. 

Concrete Components 

1. Fenders 
Cracks were regularly observed transverse to the fender.  They were approximately mid 
span between bent columns.  The cracks were tight with occasional localized scaling.   
Photos 2-1 through 2-3 depict the typical condition of the cracks and scaling on the 
walkway.  The timber bumper on either side of this section has substantially deteriorated.  
Brush and plants are growing within the rotten wood.   

2. Pile Cap/Floor 
Minor cracking and some localized areas of minor scaling were observed on top of the pile 
cap, or floor of the ore dock.  Piles of iron ore pellets are present at localized areas between 
bents, some of which have trees and brush growing within them (Photo 2-4).  
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3. Bent Bases 
Minor spalling has occurred on the upper corners of the base, as shown in Photo 2-5.  Minor 
shrinkage cracking is also visible in localized areas of some of the bases (Photo 2-6.) 

4. Bents 
On the Bents, delaminated and spalled concrete (Photos 2-7 & 2-8) are not as apparent 
compared to Section 1.  A few protruding rebar ties were observed on some of the bents 
(Photo 2-9).  Occasional tight vertical shrinkage cracks were observed towards the base of 
these bents (Photo 2-10). 

5. Longitudinal Beams 
The longitudinal beams contained some tight cracks in localized areas (Photo 2-11) and 
localized spalling and exposed rebar (Photo 2-12). 

6. Transverse Beams 
Superficial rebar was common along the bottoms of these beams (Photo 2-13).  These types 
of deficiencies occur in localized areas towards the bents both the north and/or south sides. 

7. Ceiling & Chamfers 
The ceilings show minor sections of poorly consolidated concrete, cracking, and rebar as 
shown in Photo 2-14.  Cold joints appear in this section in localized area as photo 2-15 
shows.  Rebar is most common in the chamfer section of this ceiling.  Photo 2-16 portrays the 
average deficiencies of this chamfer area, and rebar is also visible in the top of the ceiling. 

8. Overhangs 
The overhangs are the bottom of the pocket slab and lowest part of the ceiling.  These areas 
were observed to have areas of poorly consolidated concrete, evidence of miscellaneous 
debris (possible trash that was dropped in the bottom of the formwork during original 
construction), and cracking with efflorescence.  The cracks were typically associated within 
the chute steel imbeds.  Photos 2-17 and 2-18 show examples of these deficiencies. 

9. Pocket Walls 
The pocket walls were inspected from the elevated walkway along the base of the chutes.  
The exterior walls on the north and south sides of the dock exhibited various degrees of 
spalled concrete with exposed rebar (Photo 2-19). Generally, the south pocket wall exhibited 
greater spalling than the north side.    
 

Steel Components 

10. Chutes and Pocket Gates 
All of the chutes were inspected from the walkway at the base of the chutes.  The chutes 
were observed to be identically constructed and in good condition, with minimal 
deterioration observed.  The pocket gates were observed to be in good condition and 
substantially identical, with the only noted difference being the top of the gate.  Photos 2-20 
& 2-21 show the condition of the chutes and gates. 

11. Steel Belt & Hoist 
All of the chutes are abandoned in an upright condition, and held in place by the braded 
steel belt, associated attachments to the chute, and individual hoists located on the top of the 



dock.  Close-up inspections of the belts, connections and hoists were not made on this 
section, as there is no stairway to the top.    

12. Walkway 
The walkway above the chutes is supported on the imbedded elements of the base of the 
chutes, which is consistent with the record drawings.  The walkway railings and support 
steel members were observed to be in good condition with little to no evidence of 
deterioration.  Occasional top railings were bent, likely due to impacts from falling objects.  
Stairs are not located in this section.  The timber decking used for the walkways was in poor 
to good condition.  Some timbers were in good condition with sound attachments to the 
steel members, while others were completely deteriorated or missing.  Photo 2-22  shows the 
condition of one area of the walkway within this Section.   

13. Deck Framing 
The top of the dock was not observed in this section, as stairs did not access the top.   

 

Section 2 – Photo Log 

Photo	2‐1:	This	photo	shows	cracking	
on	the	south	side	of	the	fender	
between	Bents	14	and	15.	

Photo	2‐2:	Cracking	on	south	side	of	
fender	with	some	spalling	coming	
from 	the	crack, 	between	Bents	17 	and	
18.	
	



Photo	2‐3:	Medium‐size	scaling	on	
north	side	of	fender, 	between	Bents	13	
and	14.		Note	rotten	timber	fender.	

 

 

Photo	2‐4:		Small	tree	growing	in	iron	
ore	pellet	pile	between	bent	bases.	

Photo	2‐5:	Top	of	bent	bases	often	
have	small	spalls	with	rebar	visible,	
this	one	is	located	on	the	north	side	of	
Bent	17.	

Photo	2‐6:	Shrinkage	cracking	on	
Bent	23	base	on	south	side	of	dock.	



Photo	2‐7:	Spalls	on	Bent	23	on	the	
north	side	of	the	dock.		

Photo	2‐8:	Delamination	of	Bent	18	on	
the	south	side	of	the	dock.	

	

	
	

Photo	2‐9:	Protruding	steel	bar	from	
the	face	of	Bent 	14 	on	the	south 	side	
of	the	dock.	

Photo	2‐10: 	Cracking	at	the	base	of	
Bent	16	on	the	south	side	of	the	dock.	



Photo	2‐11: 	Delamination	cracking	in	
the	longitudinal	beam	between	Bents	
15 	and	16 	located	on	the	north	side	of	
the	dock.	

Photo	2‐12: 	Delamination	cracking	
with	small	spalls	in	longitudinal	beam	
of	Bent 	13	with 	visible	rebar	on	the	
south 	side	of	dock.	

 

Photo	2‐13: 	Spalls	with	rebar	visible	
on	transverse	members,	on	the	north	
side	of	Bent	21.	

Photo	2‐14: 	Honeycombing	shown	on	
the	ceiling	between	Bents	13 	and	14	
on	the	south	side	of	the	dock.	

 



Photo	2‐15: 	Cold	joint 	shown	on	the	
expansion	joint	in	this	section	
between	Bents	12	and	13 	on	the	north	
side	of	the	dock.	

 

Photo	2‐16: 	Cracking	with 	rebar	
showing	on	the	chamfer	section	of	
Bent	15	on	the	north	side	of	the	dock.		

Photo	2‐17: 	Cracking	on	chute	base	of	
Bent	23	near	the	expansion	joint	on	
south 	side.	

Photo	2‐18: 	Delaminations	with	small	
spalls	on	chute	base	of	Bent 	18	on	the	
south 	side	of	the	dock.	

 



Photo	2‐19: 	Pocket	wall	where	
superficial	thin	spalls	and	rebar	is	
apparent.	

 

 

Photo	2‐20: 	Fixed	portion	of	pocket	
door	35. 		Note	good	condition	of	steel	
with	remaining	paint	coating.	

Photo	2‐21: 	Typical	view 	looking	up	
at	chutes	and	hoisting	appurtenances.	

Photo	2‐22: 	View 	looking	down	at	
pocket	gate	and	walkway	timbers.		

	

		



Photo	2‐23: 	View 	of	pocket	gate, 	
showing	hoist	connection	on	gate	and	
gate	guides. 		Note	condition	of	
walkway	between	chutes.	

 

 

	



 

APPENDIX B, EXHIBIT B-3 

Section 3 - Inspection Summary Log 

B1.3 Section 3: Bent 24 to Bent 34 
Section 3 Components 
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

 
Figure 1: Section View of Bent. 

Concrete Components 

1. Fenders 
Cracks are regularly observed perpendicular to the fender.  They are approximately mid 
span between bent columns.  The cracks were tight with occasional localized scaling.  
Photos 3-1 and 3-2 depict the typical condition of the cracks in the fender section.  

2. Pile Cap 
Minor cracking and some localized areas of minor scaling were observed on top of the pile 
cap, or floor of the ore dock.  Piles of iron ore pellets are present at localized areas between 
bents, some of which have trees and brush growing within them (Photo 3-3).  

3. Bent Base 
Some localized areas of minor spalling with visible rebar was observed.  Photos 3-4 through 
3-6 depict the typical conditions encountered. 
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4. Bent 
On the bents, occasional areas of spalling concrete with exposed reinforcing were observed, 
particularly on the corners of the columns (Photo 3-7 & 3-8).  The concrete cover over the 
reinforcement in these areas was thin. 

5.  Longitudinal Beams 
On the longitudinal beams between bents are subject to delamination (Photo 3-9).  Spalling 
of concrete with exposed rebar in localized areas of the beam is fairly regular (Photo 3-10). 

6. Transverse Beams 
Transverse beams reveal superficial rebar (Photo 3-11).  These beams also show poorly 
consolidated concrete in some areas (Photo 3-12).  Generally these types of deficiencies 
occur near the north and south bents.  

7. Ceiling& Chamfer 
The underside of the ceilings are subject to minor areas of poorly consolidated concrete, 
surface cracking, cold joints, small spalls and visible rebar (3-13).  Deficiencies are most 
common in localized areas between bents (Photo 3-14).  

8. Overhang 
The overhang section was observed to have localized delaminations and spalling, with some 
cracking associated with the imbedded steel plates for the chutes (Photo’s 3-15 & 3-16).  
Efflorescence was noted in some of the cracks. 

9. Pocket Walls 
The pocket walls were inspected from the elevated walkway along the base of the chutes, 
and from the top of the dock at two stair locations in this Section.  The interior pocket walls 
and floors of the pockets were observed to be in good condition with no cracking, spalling, 
or exposed reinforcement.  The exterior walls on the north and south sides of the dock did 
exhibit various degrees of spalled concrete with exposed rebar (Photos 3-17 and 3-21).  
Generally, the south pocket wall exhibited greater spalling than the north side.   

 

Steel Components 

10. Chutes and Pocket Gates 
All of the chutes were inspected from the walkway at the base of the chutes.  The chutes 
were observed to be identically constructed and in good condition, with minimal 
deterioration observed.  The pocket gates were observed to be in good condition and 
substantially identical.  Photo 3-18 shows a view of the chutes from the walkway. 

11. Steel Belt & Hoist 
All of the chutes are abandoned in an upright condition, and held in place by the braded 
steel belt, associated attachments to the chute, and individual hoists located on the top of the 
dock.  Close-up inspections of the belts, connections and hoists were conducted from the 
two stairs.  The belt was observed to be in good condition with no fraying corrosion or 
deterioration noted.  The members that connect the steel belt to the chute were observed to 
be in good condition.  The hoists were observed to be securely bolted to the deck steel 
frame.  The lever that locks the steel belt in the main hoist real is identified in Photo 3-19.   



12. Walkway & Stairs 
The walkway above the chutes is supported on the imbedded elements of the base of the 
chutes, which is consistent with the record drawings.  The walkway railings and support 
steel members were observed to be in good condition with little to no evidence of 
deterioration.  Occasional top railings were bent, likely due to impacts from falling objects.  
Two stairs (one on the north and one on the south side of the dock) are present within this 
section.  The stair framing and attachments to the pocket walls were observed to be 
consistent with the record drawings.  The members and attachments were observed to be in 
good condition with little to no evidence of deterioration.  The timber decking used for both 
the walkways and stairs was in poor to good condition.  Some timbers were in good 
condition with sound attachments to the steel members, while others were completely 
deteriorated or missing.  Photos 3-20 & 3-21 show the condition of the walkway and stairs 
within this Section.   

13. Deck Framing 
The top of the dock was observed at the locations of the stairs on both the north and south 
sides of this Section.  The framing was observed to be in good condition with little to no 
deterioration noted.   

 

Section 3 – Photo Log 

Photo	3‐1:	Cracking	on	fender 	
between	Bents	25	and	26 	on	the	north	
side	of	the	dock.		

 

Photo	3‐2:	Showing	fender	between	
Bents	26 	and	27	with	scaling	on	the	
south 	side	of	the	dock.		Note	tree	
growing	in	rotten	timber	fender.	



Photo	3‐3:		Trees	growing	ina	pile	of	
iron	ore	pellets	on	pile	cap/floor.	

Photo	3‐4:	Spalls	with	visible	rebar	
apparent	at	the	top	edges	of	Bent	28	
base	on	the	north	side	of	the	dock.		

 
 

Photo	3‐5:	Delaminations	and	spalling	
on	the	bottom	of	Bent 	34 	located	on	
the	north	side	of	the	dock.		

Photo	3‐6:	Spalls	on	the	north	face	of	
Bent	34	base	with	shallow	rebar	
exposed. 		

 



Photo	3‐7:	Delaminations	on	Bent	29	
on	the	north	side	of	the	dock.	

Photo	3‐8:	Small	spall	with	some	
visible	rebar	on	Bent	28	on	the	north	
side	of	the	dock.	

 

Photo	3‐9:	Delamination	on	cross	
beam	between	Bents	25	and	26 	on	the	
south 	side	of	the	dock.	

 

Photo	3‐10: 	Shallow	rebar	on	the	
cross	beam	of	Bents	26	and	27	on	the	
south 	side	of	the	dock.		



Photo	3‐11: 	Shallow	rebar	on	the	
underside	of	the	transverse	beam 	on	
Bent	26.	

Photo	3‐12: 	Small	sections	of	
honeycombing	in	transverse	beam	of	
Bent	24.	
	
	

Photo	3‐13: 	Rebar	visible	on	ceiling	
between	Bents	24	and	25 	on	south	
side	of	dock.		

Photo	3‐14: 	Spalling	and 	
delaminations	with	some	exposed	
rebar	between	Bents	34	and	35 	on	the	
north	side	of	the	dock.	

 



Photo	3‐15: 	Spalls	with	shallow	rebar	
on	overhang	between	Bents	27	and	28	
on	the	north	side	of	the	dock.		

Photo	3‐16: 	Delaminations	and	
exposed 	rebar	on	overhang	of	Bent	32	
on	the	south	side	of	the	dock.		

 

Photo	3‐17: 	Pocket	wall	where	
superficial	thin	spalls	and	rebar	is	
apparent.	

 

Photo	3‐18: 	Typical	view 	looking	up	
at	chutes	and	hoisting	appurtenances.	



Photo	3‐19: 	View 	of	typical	hoist	
showing	various	levers	used	to	
operate	the	chutes	and	pocket	gates. 		
Note	lever	used	to	lock	chute	belt	real	
into	place.	

 

Photo	3‐20: 	View 	base	of	chute, 	
walkway	timbers,	and	pocket	gate. 			

Photo	3‐21: 	Looking	up	at	bottom	of	
stairs	on	north	side.		Note	good	
condition	of	pocket	wall.	

 

	

	



 

APPENDIX B, EXHIBIT B-4 

Section 4 - Inspection Summary Log 

B1.4 Section 4: Bent 35 to Bent 45 
Section 4 Components 
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

 
Figure 1: Section View of Bent. 

Concrete Components 

1. Fenders 
Cracks are regularly observed perpendicular to the fender (Photos 4-1 and 4-2).  They are 
approximately mid span between bent columns.  The cracks were tight with occasional 
localized scaling.  An area of scaling with exposed rebar was observed as shown in Photo 4-
3.  One of the cleats was observed to be broken as shown in Photo 4-4. 

2. Pile Cap 
Minor cracking and some localized areas of minor scaling were observed on top of the pile 
cap, or floor of the ore dock.  Piles of iron ore pellets are present at localized areas between 
bents, some of which have trees and brush growing within them.  Photo 4-5 shows the 
general condition of the pile cap/floor. 

3. Bent Base 

Steel Elements 

10. Chute and Pocket 
Gate 

11. Steel Belt & Hoist 

12. Walkway & Stairs 

13. Deck Framing 
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Some localized areas of minor spalling with visible rebar were observed.  The quantity of 
spalling was noticeably less than Sections 1 through 3.   

4. Bent 
Some localized areas of minor spalling with visible rebar were observed.  The quantity of 
spalling was noticeably less than Sections 1 through 3.  Photo 4-6 depicts the typical 
conditions encountered. 

5. Longitudinal Beams 
The longitudinal beams between bents are subject to delamination and spalling of concrete 
with exposed rebar is regularly evident (Photo 4-7). 

6. Transverse Beams 
Transverse beams reveal superficial rebar (Photo 4-8).  Generally these types of deficiencies 
occur near the north and south bents.   

7. Ceiling & Chamfer 
The underside of the ceilings was observed to be in good shape, and in better condition than 
observed in Sections 1 through 3.  Localized minor areas of poorly consolidated concrete, 
surface cracking, cold joints, small spalls and visible rebar were observed (Photo 4-9).  
Exposed rebar is common in the chamfer section of this ceiling (Photo 10).  A localized area 
of cracking was noted between Bents 39 and 40 (Photo 4-11).  

8. Overhang 
The overhangs were observed to be in better condition than observed in Sections 1 through 
3.  These areas were observed to have areas of honeycombing and tight cracks with some 
efflorescence.  The cracks were typically associated within the chute steel imbeds.  Photo 4-
12 shows an example of these deficiencies. 

9. Pocket Walls 
The pocket walls were inspected from the elevated walkway along the base of the chutes.  
The exterior walls on the north and south sides of the dock exhibited various degrees of 
spalled concrete with exposed rebar.  Generally, the south pocket wall exhibited greater 
spalling than the north side.  The concrete cover over the rebar in these areas was observed 
to be thin (less than approximately 2 inches).  Photo 4-13 shows a localized area of heavy 
spalling with a large area of exposed rebar.   

 

Steel Components 

10. Chutes and pocket Gates 
All of the chutes were inspected from the walkway at the base of the chutes.  The chutes 
were observed to be identically constructed and in good condition, with minimal 
deterioration observed.  The chute gates were observed to be in good condition and 
substantially identical.  Photo 4-14 shows the condition of the chutes and gates. 

11. Steel Belt & Hoist 
All of the chutes are abandoned in an upright condition, and held in place by the braded 
steel belt, associated attachments to the chute, and individual hoists located on the top of the 



dock.  Close-up inspections of the belts, connections and hoists were not made on this 
section, as there is no stairway to the top.  

12. Walkway 
The walkway above the chutes is supported on the imbedded elements of the base of the 
chutes, which is consistent with the record drawings.  The walkway railings and support 
steel members were observed to be in good condition with little to no evidence of 
deterioration.  Occasional top railings were bent, likely due to impacts from falling objects.  
Stairs are not located in this section.  The timber decking used for the walkways was in poor 
to good condition.  Some timbers were in good condition with sound attachments to the 
steel members, while others were completely deteriorated or missing.  Photo 4-15 shows the 
condition of the walkway within this Section.   

13. Deck Framing 
The top of the dock was not observed in this section, as stairs did not access the top.   

 

Section 4 – Photo Log 

Photo	4‐1:	Crack	in	fender	between	
Bents	36 	and	37	on	the	north	side	of	
the	dock.		

Photo	4‐2:	Crack	in	fender	on	north	
side	between	Bents	39 	and	40.	



Photo	4‐3:	Scaling	with	exposed	
rebar	in	fender	between	Bents	40 	
and	41 	on	the	south	side	of	the	dock.		
Note	missing/rotted	timber	fender	
with	grass	growing	in	it.	

 

Photo	4‐4:	Broken	cleat	on	Bent 	37 	on	
the	south	side	of	the	ore	dock.	

Photo	4‐5:Construction	joint	in	pile	
cap	floor	between	Bents	40	and	41. 

Photo	4‐6:	Spalls	on	base	of	Bent	36	
with	shallow	rebar	present	on	the	
south 	side	of	the	dock.		



Photo	4‐7:	Spall	with	rebar	visible	
on	longitudinal	beam 	between	Bent 	
37 	and	38 	on	the	north	side	of	the	
ore	dock.	

 
 

Photo	4‐8:	Rebar	visible	on	transverse	
beam	between	Bents	38	and	39 	on	the	
south 	side	of	the	dock.	

Photo	4‐9:	Ceiling	that	contains	a	
cold	joint	with	horizontal	cracking	
and	honeycombing	between	Bents	36	
and	37 	on	the	south	side	of	the	dock.	

Photo	4‐10: 	Rebar	visible	in	thechamfer	
on	Bent	37	on	the	north	side	of	the	
dock.	



Photo	4‐11: 	Horizontal	cracking	in	
ceiling	between	Bents	39	and	40 	on	
the	south	side	of	the	dock.		

 

 

Photo	4‐12: 	Overhang	with	
honeycombing	and	cracking	on	Bent 	41 	
on	the	north	side	of	the	dock.		

Photo	4‐13: 	Area	of	heavy	spalling	
with	large	quantity 	of	exposed	rebar	
on	pocket	wall	at	chute	89	on	the	
south 	side.	

 

Photo	4‐14: 	Typical	view 	of	chute	on	
south 	side	showing	riveted 	steel	
constuction.	



 

Photo	4‐15: 	View 	looking	down	
between	chutes	from	walkway. 		Note	
good	condition	of	steel	elements.	

 

 



 

APPENDIX B, EXHIBIT B-5 

Section 5 - Inspection Summary Log 

B1.5 Section 5: Bent 46 to Bent 56 
Section 5 Components 
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

 
Figure 1: Section View of Bent. 

Concrete Components 

1. Fenders 
Transverse cracking is commonly found mid span between the bents in the fender.  These 
cracks were tight and often experienced surface scaling (Photo 5-1).  Scaling had occurred in 
other localized areas such as shown in Photo 5-2.  The timber fenders were found 
deteriorated and rotted away with shrubbery growing from existing timber bumper. 

2. Pile Cap  
Minor cracking and some localized areas of minor scaling were observed on top of the pile 
cap, or floor of the ore dock (Photo 5-3). Piles of iron ore pellets are present at localized areas 
between bents, some of which have trees and brush growing within them.  

3. Bent Base  

Steel Elements 

10. Chute and Pocket 
Gate 

11. Steel Belt & Hoist 

12. Walkway & Stairs 

13. Deck Framing 
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At the base of the bents, minor spalling had occurred with visible rebar in localized areas 
due to shallow concrete cover (Photo 5-4).  Shrinkage cracking is also visible in regions of 
the base (Photo 5-5).  Minor popouts were noticeable in this section (Photo 5-6). 

4. Bent 
Similar to Section 4, the bents continue to have no major deficiencies.  

5. Longitudinal Beams 
Longitudinal beams have localized areas of delamination cracking and spalling (Photo 5-8 to 
5-10).  

6. Transverse Beams 
These members were generally observed to be in better condition that in Sections 1 through 
4.  Minor areas of spalling with exposed rebar are present.  Photos 5-11 through 5-13 show 
the condition of these beams.   

7. Ceiling & Chamfer 
The underside of the ceilings are subject to minor sections of poorly consolidated concrete, 
surface cracking, cold joints,  small spalls, and visible rebar as shown in Photos 5-11 through 
13.  Exposed rebar is most common in the chamfer section of this ceiling.  

8. Overhang 
The overhangs were observed to be in better condition than observed in Sections 1 through 
3.  These areas were observed to have areas of honeycombing and tight cracks with some 
efflorescence.  The cracks were typically associated within the chute steel imbeds.  Photo 5-
14 shows an example of these deficiencies. 

9. Pocket Walls 
The pocket walls were inspected from the elevated walkway along the base of the chutes, 
and from the top of the dock at two stair locations in this Section.  The interior pocket walls 
and floors of the pockets were observed to be in good condition with no cracking, spalling, 
or exposed reinforcement.  The exterior walls on the north and south sides of the dock did 
exhibit various degrees of spalled concrete with exposed rebar (Photos 5-15).  Generally, the 
south pocket wall exhibited greater spalling than the north side.   

 

Steel Components 

10. Chutes and pocket Gates 
All of the chutes were inspected from the walkway at the base of the chutes.  The chutes 
were observed to be identically constructed and in good condition, with minimal 
deterioration observed.  The pocket gates were observed to be in good condition and 
substantially identical.  Photo 5-15 shows a view of the chutes from the walkway. 

11. Steel Belt & Hoist 
All of the chutes are abandoned in an upright condition, and held in place by the braded 
steel belt, associated attachments to the chute, and individual hoists located on the top of the 
dock.  Close-up inspections of the belts, connections and hoists were conducted from the 
two stairs.  The belt was observed to be in good condition with no fraying corrosion or 



deterioration noted.  The members that connect the steel belt to the chute were observed to 
be in good condition.  The hoists were observed to be securely bolted to the deck steel 
frame.    

12. Walkway & Stairs 
The walkway above the chutes is supported on the imbedded elements of the base of the 
chutes, which is consistent with the record drawings.  The walkway railings and support 
steel members were observed to be in good condition with little to no evidence of 
deterioration.  Occasional top railings were bent, likely due to impacts from falling objects.  
Two stairs (one on the north and one on the south side of the dock) are present within this 
section.  The stair framing and attachments to the pocket walls were observed to be 
consistent with the record drawings.  The members and attachments were observed to be in 
good condition with little to no evidence of deterioration.  The timber decking used for both 
the walkways and stairs was in poor to good condition.  Some timbers were in good 
condition with sound attachments to the steel members, while others were completely 
deteriorated or missing.  Photos 5-15 and 5-16 show the condition of the walkway and stairs 
within this Section.   

13. Deck Framing 
The top of the dock was observed at the locations of the stairs on both the north and south 
sides of this Section.  The framing was observed to be in good condition with little to no 
deterioration noted.   

 

Section 5 – Photo Log 

Photo	5‐1:	Crack	in	fender	between	
Bents	49 	and	50	on	the	south	side	of	
the	dock.		

 

Photo	5‐2:	Crack	and	scaling	on	south	
fender	between	Bents	51	and	52.	



Photo	5‐3:	Spalling	on	pile	cap	floor	
between	Bents	52	and	53.	

Photo	5‐4:	Bottom 	of	Bent 	47 	showing	
shallow	spall	and	exposed	rebar	on	
the	north	side	of	the	dock.	

 

Photo	5‐5:	Delamination	crack	noted, 	
and	patter	cracking	at	bottom	of	base	
of	Bent 	49	on	north	side	of	dock.	

Photo	5‐6:	Small	popouts	on	face	of	
bent	base	of	Bent 	53	on	the	north	side	
of	the	dock.		

 



Photo	5‐7:Vertical	cracking	in	Bent	
52.	

Photo	5‐8:	Spalling	with	shallow	
rebar	visible	in	corner	of	longitduinal	
beam	between	Bents	50	and	51 	on	the	
south 	side	of	the	ore	dock.		

 

Photo	5‐9:	Delamination	on	the	south	
longitudinal	beam	between	Bents	49	
and	50.	

 

Photo	5‐10: 	Delamination	cracking	on	
the	north	longitudinal	beam	between	
bent	49	and	Bent	50.	



Photo	5‐11: 	Horizontal	cracking	on	
north	ceiling	between	Bents	54	and	
55.	
	
	
	

Photo	5‐12: 	Popouts	with 	horizontal	
cracking	on	north	side	of	the	ceiling	
between	Bents	55	and	56.	

 

Photo	5‐13: 	Rebar	visible	in	the	
chamfer	section	of	the	south	side	of	
the	ceiling	on	Bent 	47.	

Photo	5‐14: 	Cracking	and	minor	spalls	
on	north	chute	base	between	Bents	52	
and	53.		

 



Photo	5‐15:View 	of	chutes	and	
stairway. 

Photo	5‐16: 	Typical	view 	of	pocket	
gate	and	walkway.	

 

 



 

APPENDIX B, EXHIBIT B-6 

Section 6 - Inspection Summary Log 

B1.6 Section 6: Bent 57 to Bent 67 
Section 6 Components 
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

 
Figure 1: Section View of Bent. 

Concrete Components 

1. Fenders 
Transverse cracking is commonly found mid span between the bents in the fender.  These 
cracks were tight and often experienced surface scaling (Photos 6-1 and 6-2).  The timber 
fenders were found deteriorated and rotted away with shrubbery growing from existing 
timber bumper.  Photo 6-3 shows how the fender spans between the bent bases. 

2. Pile Cap/Floor 
Minor cracking and some localized areas of minor scaling were observed on top of the pile 
cap, or floor of the ore dock.  Piles of iron ore pellets are present at localized areas between 
bents, some of which have trees and brush growing within them (Photo 6-3).  

3. Bent Base 
Only minor areas of deterioration were noted on the bent bases. 

4. Bent 

Steel Elements 

10. Chute and Pocket 
Gate 

11. Steel Belt & Hoist 

12. Walkway & Stairs 

13. Deck Framing 
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Similar to Section 5, the bents continue to have no major deficiencies.  Only minor areas of 
delaminations were observed (Photos 6-4 and 6-5).  On the shear walls between Bents 62 
and 63, no indication of structural distress was observed (Photos 6-6 and 6-7).   

5. Longitudinal Beams 
Longitudinal beams have localized areas of delamination cracking and spalling (Photos 6-8 
and 6-9).  

6. Transverse Beams 
Transverse beams look sound with no visible rebar or honeycombing.  The condition of 
these beams is noticeably better than Sections 1 through 5.  Photos   

7. Ceiling& Chamfer 
The underside of the pockets or the ceilings to the pile cap are subject to minor sections of 
poorly consolidated concrete, surface cracking, cold joints that are found mostly near 
expansion joints, small pop outs, and visible rebar (photo 6-10). Rebar is most common in 
the chamfer section of this ceiling. Photo 6-11 accurately portrays the average deficiencies of 
this area, while tight cracking is most commonly located in localized areas of the ceiling 
(Photo 6-12).  

8. Overhang 
The overhangs are the bottom of the pocket slab and lowest part of the ceiling.  These areas 
were observed to have areas of poorly consolidated concrete, evidence of miscellaneous 
debris (possible trash that was dropped in the bottom of the formwork during original 
construction), and cracking with efflorescence.  The cracks were typically associated within 
the chute steel imbeds.  Photos 6-13 and 6-14 show examples of these deficiencies. 

9. Bin Walls 
The pocket walls were inspected from the elevated walkway along the base of the chutes, 
and from the top of the dock at two stair locations in this Section.  The interior pocket walls 
and floors of the pockets were observed to be in good condition with no cracking, spalling, 
or exposed reinforcement.  The exterior walls on the north and south sides of the dock did 
exhibit various degrees of spalled concrete with exposed rebar (Photos 6-15).  Generally, the 
south pocket wall exhibited greater spalling than the north side.  This section contained the 
greatest quantity of spalled areas.   

 

Steel Components 

10. Chutes and pocket Gates 
All of the chutes were inspected from the walkway at the base of the chutes.  The chutes 
were observed to be identically constructed and in good condition, with minimal 
deterioration observed.  The chute gates were observed to be in good condition and 
substantially identical, with the only noted difference being the top of the gate.  Photo 6-17 
shows the condition of the chutes and gates. 

11. Steel Belt & Hoist 
All of the chutes are abandoned in an upright condition, and held in place by the braded 
steel belt, associated attachments to the chute, and individual hoists located on the top of the 



dock.  Close-up inspections of the belts, connections and hoists were not made on this 
section, as there is no stairway to the top.    

12. Walkway & Stairs 
The walkway above the chutes is supported on the imbedded elements of the base of the 
chutes, which is consistent with the record drawings.  The walkway railings and support 
steel members were observed to be in good condition with little to no evidence of 
deterioration.  Occasional top railings were bent, likely due to impacts from falling objects.  
Stairs are not located in this section.  The timber decking used for the walkways was in poor 
to good condition.  Some timbers were in good condition with sound attachments to the 
steel members, while others were completely deteriorated or missing.  Photo 6-17 shows the 
condition of the walkway within this Section.   

13. Deck Framing 
The top of the dock was not observed in this section, as stairs did not access the top.   

 

Section 6 – Photo Log 

Photo	6‐1:	Transverse	crack	in	the	north	
fender	between	Bents	58	and	59.	

Photo	6‐2:	Transverse	crack	and	
scaling	on	the	north	fender	
between	Bents	59	and	60.	



Photo	6‐3:		View 	of	tree	growing	in	iron	
ore	pile	on	north	side	of	dock.		Note	
elevated	fender	spanning	between	bent	
bases.	

Photo	6‐4:	Small	delamination	on	
south 	side	at	the	bottom	of	Bent	
57.	

 
 
 

Photo	6‐5:	Spall	with	exposed	rebar	on	the	
south 	side	of	ore	dock	between	Bents	59 	
and	60.	

Photo	6‐6:	View	of	good 	condition	
of	shear	wall	between	Bents	62	
and	63 	on	the	north	side	of	the	
ore	dock.		Note	protruding	steel	
bar	(possible	form 	tie).	



Photo	6‐7:	View	of	good 	condition	of	shear	
wall	between	Bents	62 	and	63 	on	the	
south 	side	of	the	ore	dock.	

Photo	6‐8:	Spall	with	exposed	
rebar	and	cracking	in	corner	of	
longitudinal	beam	between	Bents	
59 	and	60 	on	the	north	side	of	
dock.	

 

Photo	6‐9:	Exposed	rebar	and	
delamination	visible	on	underside	of	the	
north	longitudinal	beam	between	Bents	
63 	and	64.	

Photo	6‐10: 	Small	spalls	on	south	
ceiling	along	with	minor	
honeycombing	between	Bents	56 	
and	57.	



Photo	6‐11: 	Minor	honeycombing	and	
exposed	rebar	on	north	side	ceiling	
between	Bents	63	and	64.	
	
	
	

Photo	6‐12: 		Minor	honeycombing	
and	exposed 	rebar	in	north	side	of	
ceiling	between	Bents	60	and	61.	

Photo	6‐13: 	Delamination	cracking	and	
spalled	concrete	at	overhang	between	
Bents	59 	and60 	on	north	side	of	ore	dock.		

Photo	6‐14: 	Small	delamination	of	
concrete	on	the	chute	base	
between	Bents	59	and	60 	on	the	
south 	side	of	the	dock.		

. 



Photo	6‐15: 	View 	of	pocket	wall	above	
pocket	111 	on	the	south	side	of	the	dock	
showing	large	area	of	spalling	with	
exposed	rebar.			

	

 

 

Photo	6‐17: 	View 	looking	down	walkway	
showing	the	pocket	gates, 	and	the	bottom 	
of	the	chutes.	

	

 

	

	



 

APPENDIX B, EXHIBIT B-7 

Section 7 - Inspection Summary Log 

B1.7 Section 7: Bent 68 to Bent 76 
Section 7 Components 
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

 
Figure 1: Section View of Bent. 

Concrete Components 

1. Fenders 
Transverse cracking is commonly found mid span between the bents in the fender.  These 
cracks were tight and often experienced surface scaling (Photos 7-1 through 7-3).  The 
timber fenders were found deteriorated and rotted away with shrubbery growing from 
existing timber bumper (Photo 7-4). 

2. Pile Cap/Floor 
Minor cracking and some localized areas of minor scaling were observed on top of the pile 
cap, or floor of the ore dock.  Piles of iron ore pellets are present at localized areas between 
bents, some of which have trees and brush growing within them.  

3. Bent Base 
The bent bases contained no significant deterioration, only contained minor areas of 
spalling.   

Steel Elements 

10. Chute and Pocket 
Gate 

11. Steel Belt & Hoist 

12. Walkway & Stairs 

13. Deck Framing 
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4. Bent 
The bents have no major deficiencies, other than minor localized areas of spalling (Photo 7-
5).  On the shear walls between Bents 62 and 63, no indication of structural distress was 
observed (Photos 7-6).   

5. Longitudinal Beams 
The longitudinal beams have localized areas of delamination cracking and spalling (Photos 
7-7 and 7-8).  

6. Transverse Beams 
These beams were observed to be in good condition, with only infrequent spalling (Photos 
7-9 and 7-10).    

7. Ceiling & Chamfer 
The underside of ceilings are subject to localized areas of poorly consolidated concrete, 
surface cracking, cold joints,  small spalls, and visible rebar (Photos 7-11 and 7-12).   

8. Overhang 
The overhangs were observed to have areas of poorly consolidated concrete, spalling, and 
tight cracks with efflorescence.  The cracks were typically associated within the chute steel 
imbeds.  Photo 7-13 shows an example of these deficiencies. 

9. Pocket Walls 
The pocket walls were inspected from the elevated walkway along the base of the chutes, 
and from the top of the dock at two stair locations in this Section.  The interior pocket walls 
and floors of the pockets were observed to be in good condition with no cracking, spalling, 
or exposed reinforcement.  The exterior walls on the north and south sides of the dock did 
exhibit various degrees of spalled concrete with exposed rebar (Photos 7-14).  Generally, the 
south pocket wall exhibited greater spalling than the north side.   

 

Steel Components 

10. Chutes and pocket Gates 
All of the chutes were inspected from the walkway at the base of the chutes.  The chutes 
were observed to be identically constructed and in good condition, with minimal 
deterioration observed.  At the locations where the inspectors ascended and descended the 
access ropes, close-up inspections of the steel pins at the base of the chutes were inspected.  
These inspections were limited to Chute 149 and Chute 150.  The steel construction in the 
areas of the pins was observed to be consistent with the record drawings.  Minor 
deterioration was noted, with no excessive wear on the pin or associated steel plate.  Photo 
7-15 shows the condition of the chutes and gates. 

11. Steel Belt & Hoist 
All of the chutes are abandoned in an upright condition, and held in place by the braded 
steel belt, associated attachments to the chute, and individual hoists located on the top of the 
dock.  Close-up inspections of the belts, connections and hoists were conducted from the 
two stairs.  The belt was observed to be in good condition with no fraying corrosion or 
deterioration noted.  The members that connect the steel belt to the chute were observed to 



be in good condition.  The hoists were observed to be securely bolted to the deck steel 
frame.   

12. Walkway & Stairs 
The walkway above the chutes is supported on the imbedded elements of the base of the 
chutes, which is consistent with the record drawings.  The walkway railings and support 
steel members were observed to be in good condition with little to no evidence of 
deterioration.  Occasional top railings were bent, likely due to impacts from falling objects.  
Two stairs (one on the north and one on the south side of the dock) are present within this 
section.  The stair framing and attachments to the pocket walls were observed to be 
consistent with the record drawings.  The members and attachments were observed to be in 
good condition with little to no evidence of deterioration.  The timber decking used for both 
the walkways and stairs was in poor to good condition.  Some timbers were in good 
condition with sound attachments to the steel members, while others were completely 
deteriorated or missing.   

13. Deck Framing 
The top of the dock was observed at the locations of the stairs on both the north and south 
sides of this Section.  The framing was observed to be in good condition with little to no 
deterioration noted.  The geometry of the deck framing was not measured, but was 
observed to be consistent with the record drawings.  Photo 7-16 shows the east end of the 
ore dock.   

 

Section 7 – Photo Log 

Photo	7‐1:	Shallow 	cracking	on	
north	side	of	fender	between	Bents	
72 	and	73.	

 

Photo	7‐2:	Cracking	on	south	side	of	
fender	between	Bents	72	and	73.		



Photo	7‐3:	Scaling	on	south	side	
fender	between	Bents	69	and	70.	

Photo	7‐4:	Trees	growing	in	rotten	
timber	fender.	

	

	

Photo	7‐5:	Spall	on	south	base	of	
Bent	68	exposing	rebar.	

Photo	7‐6:	Delamination	cracking	and	
spalling	on	the	south 	shear	wall	
between	Bents	75	and	76.	

 



Photo	7‐7:	Cracking	and	
delaminations	in	corners	of	south	
longitudinal	beam	between	Bents	72	
and	73.	

 

Photo	7‐8:	Spalls	with	visible	rebar	in	
sections	of	south	longitudinal	beam	
between	Bents	72	and	73. 		

Photo	7‐9:	Rebar	apparent 	on	
underside	of	transverse	beam	on	
Bent	76	on	the	north	side	of	the	
dock.	

 

Photo	7‐10: 	Shallow	rebar	visible	on	
bottom	of	transverse	beam 	on	Bent	76.	



Photo	7‐11: 	Spalls	along	with	
horizontal	honeycombing	along	
south 	side	ceiling	between	Bents	69	
and	70.	

 

Photo	7‐12: 	Cracking	with 	effloressence	
and	exposed 	rebar	in	ceiling	between	
Bents	68 	and	69	on	south	side	of	dock.		

Photo	7‐13: 	Chute	base	with	minor	
cracking	with	exposed	rebar	
between	Bent	70	and	71	on	south	
side	of	dock.		
	

 

Photo	7‐14: 	View 	of	pocket	wall	at	chute	
149 	on	the	south	side	of	the	dock	
showing	large	area	of	spalling	with	
exposed 	rebar. 		 



Photo	7‐15: 	View 	of	gate	142. Photo	7‐16: 	Top	of	deck	at	east	end 	of	
the	dock	looking	east.	

 

 
	



APPENDIX B, EXHIBIT B-8 

Section 8 - Inspection Summary Log 

B1.8 Section 8  
* Per shop drawings D.S.S. & A. RY. Co. dated 1931. 

 
1. Fenders 
Photo 8-1 depicts the typical condition of the scaling on the fender.  The timber bumper on 
either side of this section has substantially deteriorated.  No exposed reinforcement was 
identified.  Photo 8-2 shows the condition of the timber bumper.  These timbers are unstable 
and are easily rocked.   

2. Pile Cap/Floor 
Tight cracking and localized areas of scaling were observed on top of the pile cap.  Photo 8-3 
represents the worst area of this section. 

 

Section 8 – Photo Log  

 
Photo 8-1: Section at the end of the ore 
dock in which major scaling has taken 
place. 

 
Photo 8-2: Piles at the end of the ore 
dock that have become rotten and 
loose. 
 



 

APPENDIX B, EXHIBIT B-9 

Expansion Joints – Inspection Summary Log 

1. Section 1/2 
The expansion joint was observed at various locations.  On the pile cap/floor, the 
joint was observed to be open with no expansion joint material, and was measured 
to be 1.25 inches wide.  The joint was observed at the overhangs between the chutes.  
The steel imbeds were observed to be in contact and in good condition.  The joint 
was observed from the walkway on the north and south sides to contain expansion 
joint material.  The joint width was observed to be consistent, with no measureable 
offset or differential movement.  Photos 9-1 through 9-3 show the condition of the 
expansion joint. 

2. Section 2/3 
The expansion joint was observed at various locations.  On the pile cap/floor, the 
joint was observed to be filled with debris, and was measured to be approximately 
1.0 inch wide.  The joint was observed at the overhangs between the chutes.  The 
steel imbeds were observed to be in contact and in good condition.  The joint was 
observed from the walkway on the north and south sides to contain expansion joint 
material.  In each case, the joint width was observed to be consistent, with no 
measureable offset or differential movement.  Photos 9-4 and 9-5 show the condition 
of the expansion joint. 

3. Section 3/4 
The expansion joint was observed at various locations.  On the pile cap/floor, the 
joint was observed to be open with no expansion joint material, and was measured 
to be 1.25 inches wide.  The joint was observed at the overhangs between the chutes.  
The steel imbeds were observed to be in contact and in good condition.  The joint 
was observed from the walkway on the north and south sides to contain expansion 
joint material.   However, the joint was wider than the width of the joint material.  In 
each case, the joint width was observed to be consistent, with no measureable offset 
or differential movement.  Photos 9-6 and 9-7 show the condition of the expansion 
joint. 

4. Section 4/5 
The expansion joint was observed at various locations.  On the pile cap/floor, the 
joint was observed to be open with no expansion joint material, exhibit surface 
scaling, and was measured to be approximately 1.0 inch wide.  The joint was 
observed at the overhangs between the chutes.  The steel imbeds were observed to 
be in contact and in good condition.  The joint was observed from the walkway on 
the north and south sides to contain expansion joint material.  However, the joint 
was wider than the width of the joint material.  In each case, the joint width was 
observed to be consistent, with no measureable offset or differential movement.  
Photos 9-8 and 9-9 show the condition of the expansion joint. 

5. Section 5/6 



The expansion joint was observed at various locations.  On the pile cap/floor, the 
joint was observed to be open with no expansion joint material, and was measured 
to be 1.25 inches wide.  The joint was observed at the overhangs between the chutes.  
The steel imbeds were observed to be in contact and in good condition.  The joint 
was observed from the walkway on the north and south sides.  Some areas 
contained expansion joint material, while other areas the material had fallen out of 
the joint.  In each case, the joint width was observed to be consistent, with no 
measureable offset or differential movement.  Photos 9-10 through 9-12 show the 
condition of the expansion joint. 

6. Section 6/7 
The expansion joint was observed at various locations.  On the pile cap/floor, the 
joint was observed to be open with no expansion joint material, and was measured 
to be 1.0 inches wide.  The joint was observed at the overhangs between the chutes 
and from the top of the dock.  The steel imbeds were observed to be in contact and 
in good condition.  The joint was observed from the walkway on the north and 
south sides to contain expansion joint material.  In each case, the joint width was 
observed to be consistent, with no measureable offset or differential movement.  
Photos 9-13 and 9-14 show the condition of the expansion joint. 

7. Section 7/8 
No formed expansion joint was constructed at the contact between these two 
sections.  Although no formal expansion joint was constructed, differential 
movements between the sections have created a crack that acts as an expansion joint.  
As such, the joint does not contain joint filler material and is irregular with some 
concrete deterioration.  Photos 9-15 and 9-16 show the condition of this joint on top 
of the north and south fenders. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Expansion Joint – Photo Log 

Photo	9‐1:	View	of	the	expansion	joint	
between	Sections	1 	and	2	from 	the	
walkway	on	the	south 	side	of	the	
structure. 		Note	presence	of	expansion	
joint	material.			

 

 

Photo	9‐2:	Expansion	joint	on	pile	cap	
floor	between	Sections	1 	and	2.		Note	no	
expansion	joint	material	contained	
within	joint.	

Photo	9‐3:	View	of	expansion	joint	
between	Section	1 	and	2	on	south	side	
at	Bent 	12. 			

Photo	9‐4:	View	of	the	expansion	joint	
between	Sections	2 	and	3	from 	the	
walkway	on	the	south 	side	of	the	
structure. 		Note	good	condition	of	
expansion	joint	material.			



Photo	9‐5:	Expansion	joint	on	pile	cap	
floor	between	Sections	2 	and	3.		Note	
debris	and	vegetal	growth	within	joint.	

Photo	9‐6:	View	of	the	expansion	joint	
between	Sections	3 	and	4	from 	the	
walkway	on	the	south 	side	of	the	
structure. 		Note	the	joint	is	open	more	
than	the	width	of	the	expansion	joint	
material,	and	presence	of	delamination	
in	adjacent 	concrete.			

 

 

Photo	9‐7:	Expansion	joint	on	pile	cap	
floor	between	Sections	3 	and	4.		Note	no	
expansion	joint	material	contained	
within	joint.	

Photo	9‐8:	View	of	the	expansion	joint	
between	Sections	4 	and	5	from 	the	
walkway	on	the	south 	side	of	the	
structure. 		Note	the	joint	is	open	more	
than	the	width	of	the	expansion	joint	
material.		



Photo	9‐9:	Expansion	joint	on	pile	cap	
floor	between	Sections	4 	and	5.		Note	no	
expansion	joint	material	contained	
within	joint, 	and	concrete	scaling	and	
cracking.	
	

 

 

Photo	9‐10: 	View 	of	the	expansion	joint	
between	Sections	5 	and	6	from 	the	
walkway	on	the	south 	side	of	the	
structure. 		Note	the	joint	is	open	
slightly	more	than	the	width	of	the	
expansion	joint	material	(top),	and	the	
joint	material	has	fallen	out	(bottom).	

Photo	9‐11: 	Expansion	joint	on	pile	cap	
floor	between	sections	5 	and	6.		Note	no	
expansion	joint	material	contained	
within	joint.	

Photo	9‐12: 	View 	of	expansion	joint	
between	section	5 	and	6	on	north	side	
with	delamination	visible. 



Photo	9‐13: 	Expansion	joint	on	pile	cap	
floor	between	Sections	6 	and7.		Note	
expansion	joint	material	contained	
within	joint.	

 

 

 
 

Photo	9‐14: 	Expansion	joint	on	pile	cap	
floor	between	Sections	6 	and	7.		Note	no	
expansion	joint	material	contained	
within	joint.	

 

 
 

Photo	9‐15: 	Crack	in	north	fender	that 	
is	serving	as	the	expansion	joint	
between	Sections	7 	and	8.			

Photo	9‐16: 	Crack	in	south	fender	that 	
is	serving	as	the	expansion	joint	
between	Sections	7 	and	8.			
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Historical Record Drawings 
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Historical Photographs 
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HISTORIC AMERICAN ENGINEERING RECORD 

MARGUETTE ORE DOCK NO. 6 

HAER No. MI-45 

Lccation: 

Engi r\eer: 

Date of 
Construction: 

From Fifth Street on the west to a position 
jutting into the Lower Harbor off Lake Street 
on the east between Main and Spring Streets 
in Marquette City, Marquette County, 
Michi gan. 

UTM 16.470120.5154000 
Quad: Marquette, MI 

Merri tt-Chapman & Whitney Corporation, 
Duluth, Minnesota. 

1931-1932. 

Present Owner 

Present Use: 

Si gnificance: 

Wisconsin Central, Ltd. 
One O'Hare Center 
6250 North River Road, Suite 9000 
Rosemont, II1inois 60018 

Vacant. 

The Marquette Ore Dock complex is an 
excellent example of the final phase in the 
evolution of the iron ore pocket dock in 
American industry. It was near this site that 
the first pocket dock ever used in the iron 
ore trade was developed (1857) in Marquette. 
The dock and its approach are fine and intact 
examples of mid-20th century industrial 
technology. The dock is a model of 
construction efficiency having taken one year 
to complete this massive structure. Locally 
it is a monument to the important role played 
by Marquette and its ore docks to the 
development of the Great Lakes iron ore trade 
and the American steel industry. 

Project 
Informati on This documentation was undertaken from June 

through August 1990 in accordance with 
agreements with Wisconsin Central, Ltd., the 
Interstate Commerce Commissi on, The National 
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Park Service, and the Michigan State Bureau 
of History. 

Russell M. Magnaghi 
Hi stori an 
Northern Michigan University 
Department of History 
Marquette, MI 49855-5352 



Marquette Ore Dock No. 6 
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The former Duluth, South Shore & Atlantic (DSS&A) Ore Dock 
No. 6 is the physical legacy of nearly 140 years of history. 
Marquette was established in 1849 as a shipping point for iron 
ore which was extracted to the interior some dozen miles. The 
dock is located in Marquette, Michigan's Lower Harbor. The 
structure juts into the harbor off of Lake Street in the block 
between Main and Spring Streets. The approach to the dock, which 
is part of the overall complex, commences some five blocks or 
half a mile to the west at Fifth Street. 

The industrial history of the central Upper Peninsula of 
Michigan begins in September 1844 when William Burt, deputy of 
the linear survey of the region discovered iron ore in the 
present city of Negaunee. This and other ore bodies were located 
some dozen miles from the shore of Lake Superior. 

As a result of this discovery of iron ore, the Marquette 
Range was first developed because of the range's close proximity 
to transportation on Lake Superior. In 1845 a group of 
speculators from Jackson, Michigan headed by Philo M. Everett 
explored the area and opened the Jackson Mine at Negaunee. Within 
the year the first iron was mined from an open pit. A small iron 
forge was established at Carp River, a few miles to the east of 
the mine and early in 1846 iron blooms were made from the Jackson 
ore. Then in 1849 the Cleveland Mine near Ishpeming was developed 
and in 1850 about five tons of ore was shipped to New Castle, 
Pennsylvania. News of the high quality of the ore spread among 
iron men in Pennsylvania and Ohio. Approximately seventy tons of 
ore were shipped from the Jackson mine to Sharon, Pennsylvania in 
1852. It was the first Lake Superior ore to be made into pig 
iron. This experiment emphasized the value of this ore and it was 
realized that better transportation facilities to and from Lake 
Superior were necessary. With the opening of the St. Mary's River 
Canal at Sault Ste. Marie in 1855 which finally by-passed the 
twenty-seven foot drop between Lakes Superior and Huron, 
improvement in transportation of ore had begun. 

The development of the city of Marquette as the major point 
of embarkation began because of the excellent harbor which was 
improved over the years with the addition of a breakwater. In the 
summer of 1849 Peter White a future community and business leader 
and ten associates arrived to develop a new community. While 
awaiting Amos Harlow and his crew and equipment, they visited the 
mines in the interior. By 10 July 1849 the various parties met at 
the future site of Marquette and began to clear the land. 
Anticipating the arrival of a supply ship, the laborers under the 
direction of Sam Moody constructed the first dock at Marquette. 
It was a crude affair of piled logs, stone and sand located near 
the end of Baraga Street. Unfortunately during the night of the 
third day it was destroyed by a lake storm and nothing remained. 
After that time ships anchored a mile or two offshore and all 
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goods and passengers were taken ashore by lighter or if they 
could swim like animals or could be floated they were guided to 
shore. By the spring of 1850 there were a number of dwellings and 
shops concentrated at the foot of Baraga Street. The construction 
of a small dock allowed ships to land and ended the earlier 
inconvenience and inefficiency. 

At first the heavy iron ore was shipped over rough roads 
through a wilderness filled with mosquitoes and black flies. In 
1856 a plank road was constructed from the mines to Marquette. 
Later it was converted into a tramway and in 1857 it was 
supplanted by the Iron Mountain Railroad, the first in Upper 
Michigan. Previous to the construction of the railroad only 
52,000 tons of ore were shipped and smelted at local forges. The 
entire output in 1857 was only 21,000 tons. Increased production 
brought the tonnage to 31,035 tons in 1858 and by 1860 it 
exceeded 100,000 tons. 

Over the years the concept of the ore dock and ore boats 
evolved and was technologically refined as the demand for ore 
increased. When the first 1,447 tons of iron ore were shipped 
from Marquette there was no loading dock. After cargo had been 
stored in the hold of small schooners and steamers, ore was 
chiefly loaded on the decks. 

The first ore dock ever constructed was built in Marquette's 
Lower Harbor in 1855 for the Jackson Iron Company by Jabez Smith 
of Sharon, Pennsylvania. It was located along the north side of 
the harbor where the Ellwood Mattson Park is located today. A 
wooden trestle extended from the end of Washington Street to the 
end of the dock. It gradually declined in height to about eight 
feet above the dock where the ore was unloaded or four and a half 
feet about the water level. At this time the ore was brought from 
the interior mines in four wheeled wooden wagons drawn by mules. 
The ore was shoveled from the wagons to the dock and then loaded 
into wheelbarrows and put into the hold of the waiting ships. It 
took twenty to thirty men three to six days to load a cargo of 
200 to 300 tons. At that time the largest ships had a 300 ton 
capacity. 

In the same year the Cleveland Iron Mining Company built a 
dock at the foot of Baraga Avenue. In contrast to the Jackson 
dock, the wagons proceeded onto the level dock where the ore was 
unloaded into wheelbarrows and reloaded aboard the vessels. 

The first two docks proved to be inefficient. It was 
impractical to leave rai1 road cars loaded and standing idle unti1 
the arrival of a ship. In 1857 the Lake Superior Iron Company 
constructed a combination ore and merchandise dock at the foot of 
Main Street. This dock was 25 feet in height and was the first to 
have storage pockets for the ore. There were 27 pockets on the 
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south side of the dock with a capacity of 2,000 tons. It is 
interesting to note that at first ship captains feared that ore 
falling from a height would damage or possibly sink a vessel. 
These objections were soon overcome. Then in 1858 the Cleveland 
dock was reconstructed with 29 pockets and a capacity of 2,300 
tons. Storage capacity was increased by raising the pockets to 30 
feet while the mouth of the pocket remained at the same height. 

The last of the pre-1868 ore docks was constructed in 1864 
by the Bay de Noquet and Marquette Railroad. It was a combination 
ore and merchandise dock located on the site of Marquette Ore 
Dock No. 6 between Spring and Main Streets. It extended 600 feet 
into the harbor, was 35 feet in height with a capacity of 
approximately 4,000 tons. 

In June 1868 disaster struck the community. A fire broke out 
in the center of the town and quickly engulfed most of the 
buildings and destroyed all of the ore docks except the Cleveland 
dock. During the rest of the season all of the mining companies 
used this dock which operated 24 hours a day. Due to the great 
demand, ships had to anchor offshore for one to three weeks. 

The Bay de Noquet and Marquette Railroad constructed a new 
dock in 1869 on the site of its old dock of which 200 feet were 
spared in the fire. This dock was larger than any of the older 
docks and shows the technological improvements. It was 1,300 feet 
in length, 38 feet high, 46 1/2 feet wide, and each of its 120 
individual pockets held 55 tons for a total capacity of 6,600 
tons of ore. This dock was in operation until 1894. 

Over the years other ore docks were constructed, extended or 
improved in Marquette's Lower Harbor. In 1905 the Duluth, South 
Shore & Atlantic Railroad began constructing what became known as 
Dock No. 5. It was constructed on the site of the 1864 and 1869 
docks. The wooden dock was 1,236 feet in length, 71 feet high, 53 
feet 3 inches wide, and its 200 pockets had a storage capacity of 
40,000 tons of ore. The first boat was loaded in August 1906 and 
the last one left in November 1931. 

The dock under consideration known as Ore Dock No. 6, is a 
direct descendant of the many ore docks which have stood in 
Marquette's Lower Harbor. DSS&A officials knew that the life of 
Ore Dock No. 5 constructed in 1905-06 was twenty-five years. As a 
result in 1926 the DSS&A Railroad began to develop plans for a 
new dock. At first there was talk of constructing a wooden dock 
but this idea was changed as a steel and concrete dock would be 
more practical, as evidenced by such a dock built at Presque Isle 
in 1896. Between 1926 and 1930 data were assembled, preliminary 
surveys made, and diamond drill tests made of the harbor bottom. 

In 1930 the Chief Engineer of Duluth, South Shore and 
Atlantic reported that the timber ore dock could not be 
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maintained in a safe operating condition beyond the 1931 shipping 
season and that a new dock would have to be constructed as 
planned. The old dock was proving very expensive to maintain and 
operate. The average repairs costs between 1916 and 1930 amounted 
to $14,000 annually. On account of the fire hazard, insurance 
costs were high, and watchmen had to be employed. Furthermore, 
from an operational standpoint the dock was obsolete. Due to its 
insufficient height from the water, the larger boats could not be 
loaded to their maximum capacity; considerable ore was spilled 
into the slips; and serious delays were encountered by all of the 
boats. Since quick dispatch was imperative during the shipping 
season the company was subjected to numerous complaints. 

As early as March 1929 there was talk that construction 
would begin immediately, but final plans were not completed until 
the fall of 1930. Furthermore there were some technical problems 
to be dealt with by the railroad. At the end of the year the 
railroad received permission from the Marquette City Commission 
that it could proceed with construction. 

At this time the South Shore Railway Company was without 
funds to build a new dock and without a dock it would lose its 
iron ore business which represented 25% to 40% of its total 
tonnage and 11% to 20% of its earnings. Obviously this would have 
a disasterous affect on the Company's earning capacity and on its 
bond-holders. The financial problems were fully explained to 
officals of the Canadian Pacific Railway Company. In order to 
protect the future earnings of the Company, Canadian Pacific 
advanced South Shore $350,000 toward the cost of the new dock and 
made certain additional guaranties. A corporation known as the 
South Shore Dock Company, with a capital of $10,000 (subsequently 
reduced to $1,000), all owned by the South Shore Railway Company 
was then organzied. The articles of association were filed at the 
Marquette County Court House on 11 March 1931. 

The proposed site for the new dock was on a piece of 
property on which the Marquette, Houghton & Ontonagon mortgage 
dated 1 April 1885 was a first lien and was also subject to the 
liens of the DSS&A mortgages of 15 April 1887 and 17 July 1890, 
This property was deeded to the South Shore Dock Company after 
releases had been obtained from the Marquette, Houghton & 
Ontonagon and South Shore Railway Company mortgages, giving the 
Dock Company unencumbered title to the site. It constructed the 
dock at a cost of approximately $1,350,000 and leased it to the 
Marquette, Houghton & Ontonagon Railroad Company for a period of 
14 1/2 years at a rental of $4,166.67 per month up to and 
including 30 November 1931 and $8,350 per month from 1 December 
1931 to 30 November 1945 in order to provide for interest charges 
and serial retirement of bonds. This lease was later assigned to 
the South Shore Railway Company. 

To provide funds for this dock in excess of the money 
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advanced by the Canadian Pacific, the South Shore Dock Company 
executed a first mortgage and issued $1,000,000 worth of bonds 
which were sold at 97, maturing serially to 1 December 1945 and 
pledged the dock and the lease as security. The payment of the 
lease rentals were guaranteed by the Canadian Pacific Railway 
which enabled the Dock Company to realize nearly par on its 
bonds. 

The South Shore Dock Company later sold its property, 
subject to the Dock Company First Mortgage to the Marquette, 
Houghton & Ontonagon Railroad Company. This company immediately 
sold the same to the South Shore Railway Companay subject to the 
Dock Company First Mortgage, the Marquette, Houghton & Ontonagon 
mortgage of 1 April 1885 and a supplement dated 31 October 1931. 

The construction process began with the awarding of 
contracts. The first one was awarded in March 1931 when the Lake 
Shore Engine Works of Marquette was contracted to construct 150 
hoists for raising and lowering the dock chutes. The second 
contract was let out on 1 April, to the Merritt-Chapman & Whitney 
Corporation of Duluth. This company was the successor to Whitney 
Bros, which specialized in the building of docks, bridges, heavy 
construction work of all kinds as well as river and harbor 
improvements. They would bring their experiencee to this project. 
The fabricated steel for the dock including the large steel ore 
chutes would be furnished by McClintick, Marshall Corporation of 
Chicago. Jernstad Electric of Ishpeming would install the 
electrical work and the Woden-Allen Company of Chicago was given 
the contract for furnishing all of the reinforced steel for the 
dock and its approach. 

The labor force on the project was primarily from the 
Marquette area. Since this was 1931 in the heart of the Great 
Depression, prior to 10 April the Marquette Chamber of Commerce 
had requested the DSS&A officials to pressure Merritt-Chapman & 
Whitney to hire Marquette laborers. By mid-May rumors began to 
circulate in the community that out-of-town workmen had been 
employed on the site. A quick investigation showed that Merritt- 
Chapman, & Whitney had brought in their own engineers and men 
familiar with pile driving. The latter laborers were brought in 
because pile driving was dangerous for unskilled laborers and it 
would have taken three months to train a Marquette work force. At 
the time 75% of the workers on the site were from Marquette and 
it was pointed out that more laborers would be needed to 
construct the land approach.  By 7 July the dock construction 
crew had reached its maximum size although a few more men might 
be added in the fall if unfavorable weather should slow up the 
operations which were running a little behind schedule. There 
were approximately 325 men working in two shifts. Given the 
nature of concrete work, these crews were employed 24 hours a day 
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while the rest worked two ten hour shifts. The percentage of 
Marquette workers remained the same. At the height of 
construction for a period of a month there were 340 men working 
on the site but by 9 September the figure had returned to 
approximately 250-275 men which was the average figure. Toward 
the end of the construction season in late October there were 290 
on the payroll. As the dock neared completion in early November 
the demand for a large labor force and working in two shifts was 
ended. Since the start of construction there were both day and 
night shifts and this was reduced to the day shift. By February 
1932 as completion of the dock approached the work force was down 
to 155 men. 

Serious injuries on the work site were infrequent. However 
on 30 September, Floyd Balwanski fell 20 feet from the dock to 
the bottom of a pocket. He was taken to St. Luke's Hospital in 
Marquette with two right fractured ribs, a fractured wrist, torn 
ligaments and facial lacerations. It took him several months of 
recuperating before he returned to work. In mid-December the 
first fatal accident was reported since contractors began 
dismantling the old ore dock. Edward Magnuson of Twin Harbors, 
Minnesota fell from the dock into the water but struck a piece of 
floating timber. He died several days later from internal 
injuries. 

The fact that dock construction work provided jobs for 
several hundred Marquette residents did not go unnoticed by them. 
In late January 1932 they contributed a percentage of their wages 
amounting to $308 to the Family Welfare Agency of Marquette. 

Work on the dock was blessed with excellent weather. There 
were a number of hot spells which drove temperatures into the 
100s but they soon passed and Marquette's cool summer weather 
prevailed. Between April and September only half a day had been 
lost to the weather. This mild weather continued through December 
and allowed work to progress ahead of schedule. 

The shipping season closed on 16 November with the loading 
and departure of the George R. Fink with Buffalo as its 
destination. Prior to the actual razing of the timber dock the 
chutes and hoists had been removed and taken to the DSS&A west 
yards where they were stored for future disposition. Between 60- 
70 men were employed razing the old dock which began on 1 
December. Work progressed rapidly. The electrical work was 
dismantled and then attention was directed toward dismantling the 
steel trestle over Front Street. The DSS&A salvaged the larger 
timbers which were sold. The scrap wood, small timber and planing 
was shipped to the Schneider sawmill in north Marquette. The work 
of dismantling the old dock was all but completed in early 
February 1932 and by the end of the month the refuse material and 
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old timbers were removed from the site. 

At the site of the new dock some last winterization was 
taking place in early December. The huge traveling crane which 
straddled the dock was used as a mount for booms. The latter were 
utilized to swing pockets, chutes, hoists, and other metal work 
into place. The crane was dismantled and stored for the winter. 
One tug and the barges, Four Spot and The Limit were wintered in 
Marquette. DSS&A cars were loaded with other pieces of equipment 
and shipped to Duluth. 

Merritt-Chapman & Whitney reported in early February 1932 
that the construction project was two months ahead of schedule 
and 1 March was to be the completion date. On the dock electrical 
equipment and machinery had to be installed along with general 
finished work such as cleaning and painting. 

The dock was fully completed and ready for operation on 15 
May 1932. The total cost to the companies involved was as 
follows: 

Paid constructors  $558,716.72 
Material purchased  501 ,597.02 
Freight charges on material  108,617.56 
Rental of equipment  3.00 
Land and improvements.  32,863.48 
Discount on bonds.  30,000.00 
Michigan mortgage tax  5,000.00 
Engineering and other expenses...... 86.616.82 

$1,320,414.60 

The South Shore Dock Company expended the following monies: 

From its own funds  $350,000.00 
From funds received from trustees 
on certificates Nos. 1 to 9, 
inclusive  $593, 184.48 

The Duluth, South Shore and Atlantic Railway Company has expnded: 

From funds received from trustees on 
certificates Nos. 10 to 20, 
inclusive   $374,635. 12 

From its own funds subject to 
reimbursement by trustees.     2 . 595 . 00 

$1,320,414.60 

In the early part of June the U.S. Army Corps of Engineers 
announced that it would dredge the harbor to 24 feet for more 
efficient shipping. This was done in the latter part of June. 

Although the dock was completed the Depression economy 
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slowed its use. Most of the mines on the Range were closed since 
November 1931 because of the lack of steel orders. However the 
Ford Motor Company's Blueberry Mine in Ishpeming was open but 
operating at half capacity. It had accumulated a stockpile of 
10,000 tons of iron ore which could be shipped from the new dock. 
DSS&A officials anxiously awaited the first shipment. 

The new dock was put into service on 3 June 1932 when 30 
cars arrived from the Blueberry mine and dumped the ore into the 
dock. On 6 June the Henry Ford II tied to the north side of the 
dock at 1:20 p.m. 10,103 tons of ore were loaded into the Henry 
Ford II by 4:08 p.m. and vessel left for the Ford Motor Company 
in Detroit. On 19 June the Henry Ford II returned and loaded 
3,000 tons of Imperial Mine ore and 7,000 tons of Blueberry Mine 
ore. The actual loading time was 2 hours and 58 minutes. The loss 
of time was due to sticky ore from the Imperial Mine and a 
shortage of help. 

Over the next 39 years the following tonnage was shipped 
from Ore Dock No. 6: 

1932- 122,314 1946- 340,299 1960- 600,713 
1933- 442,496 1947- 524,055 1961- 499,792 
1934- 636,353 1948- 437,839 1962- 597,648 
1935- 617,826 1949- 462,729 1963- 681,079 
1936- 941,473 1950- 619,469 1964- 844,697 
1937- 867,367 1951- 578,876 1965- 1,068,355 
1938- 178,539 1952- 398,110 1966- 1,158,617 
1939- 639,622 1953- 471,108 1967- 875,307 
1940- 642,837 1954- 309,779 1968- 1,018,068 
1941- 860,674 1955- 474,309 1969- 1,108,316 
1942- 684,603 1956- 492,023 1970- 590,972 
1943- 601,735 1957- 361-362 1971- 258,039 
1944- 308,306 1958- 491,371 
1945- 516,436 1959- 628,577 

The greatest tonnage year for either Ore Dock No. 5 or No. 6 
was in 1911 when 1,383,206 tons of iron ore were shipped. 

When the dock was completed its dimensions were not exceeded 
by any dock in the Lake Superior region. It was composed of the 
following materials: 

Dock: 
Structural steel  1 ,740  tons 
Concrete  28,650  cubic yards 
Reinforcing steel  1,370  tons 
CI snubbing posts...  11.5 tons 
Hardware and i ron  30  tons 
Piling timbers (each 25 feet above 

lake bottom)... 7,600 
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Underwater timber cribs       560,300   FBM 

Approach: 
Structural steel .  945. 5 tons 
Concrete  1,360 cubic yards 
Reinforcing steel...  9.35 tons 
Hardware and i ron  34   tons 
Pilings  19,580    FBM 
Timber. 840,000   FBM 

The length of the facility which includes the approach and the 
dock is 3,546 feet. The dock itself measures 969 feet from the 
beginning of concrete construction to the fender at the east end. 

During its first year in service the dock handled a mere 
122,314 tons. Planned in the prosperous 1920s it had potential 
for increased use in the future. Throughout its history the Ore 
Dock was maintained and improvements made but there were no major 
renovations which completely altered the nature nor utilization 
of the structure. 

During World War II it operated efficiently although not at 
full capacity. Even in Marquette there was concern for espionage 
and on 8 July 1943, Walter Measure from the Continuous Security 
Branch of the Sixth Army inspected the facility. In a report 
issued on 20 July it was recommended that the railroad: 1) 
provide riot guns or sawed-off shotguns for its guards, 
2)properly train the guards in the use of these firearms; and 3) 
increase the number of fire extinguishers throughout the timber 
deck area. Also during the war two wooden semaphores were placed 
at the end of the dock to signal approaching boats which side of 
the dock was available for loading. The dock entry lights were 
useful at night but during the day captains could not see them 
because of the glare. The semaphores were installed in May 1944. 

Major improvements were made at the end of the 1947 season. 
The wooden fenders on the dock were rebuilt and pile drivers 
redrove the cluster piles. By mid-October the pilings for the 
protective fenders at the outer end of the ore dock had been 
redriven, but they had not been spaced nor the timber blocks 
installed. The cluster piles to the south near Ripley's Rock had 
been redriven and tied with cable. On the south side of the dock 
all of the pilings in the wood fender had been redriven but not 
cut off. The schedule called for work to be completed by the end 
of the month. 

As the years passed due to the harsh weather conditions, 
repairs and improvements were constantly made on the dock. Early 
in 1953 it was observed that the overhead wiring on the upper 
deck had to be replaced. This work was completed by 1957. Poor 
lighting at the end of the dock caused a flood light and two 
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lights twelve feet above the fender to be installed in 1961. The 
electric hoist motors went through gradual maintenance and repair 
at the rate of two motors per year between 1956 and the early 
1960s. 

The last major repair program dated back to 1954, however 
during the early 1960s there were a number of seasons of heavy 
repairs made on the dock. During the winters of 1965-1966 and 
1966-1967 general dock work was carried out along with the 
construction of approach posts, bridge piling and crib 
construction. Costly steel work on the chute liners and ore 
pocket doors and linings was also completed and the wooden 
decking and walkways were repaired. Finally the untreated dock 
timbers were replaced with rot resistant treated timbers. 

Besides the maintenance to the structure there were concerns 
for the depth of the slips for ships. Silt build-up caused the 
company to take periodic and detailed soundings of the north and 
south slips. Although the depth might be adequate, off-shore 
winds lowered the water level to a dangerous minimum and thus 
dredging had to be done. In 1954 some 22,300 cubic yards were 
removed from both sides of the dock. Again in 1965 21,500 cubic 
yards were removed from the north side only. Ripley's Rock along 
the south side limited ships to a depth of 25 feet. 

Over  the years the Ore Dock had been owned by a number of 
railroads. On 11 March 1931 the South Shore Dock Company was 
incorporated to manage the facility for the DSS&A Railroad. This 
company was finally dissolved on 13 September 1943. The DSS&A was 
bought by the Soo Line in 1961 and the dock had new owners who 
continued to operate it as in the past. Finally Wisconsin Central 
Ltd. purchased the Ore Dock and other Soo Line properties in 
Marquette in October 1987. 

Although time and the elements did not treat Ore Dock No. 6 
well, the structure remained an important Marquette landmark. In 
1967 it was the subject of a popular painting. Robert Thorn of 
Birmingham, Michigan was commissioned by Michigan Bell Telephone 
to produce a painting of the structure which was unveiled in 
Marquette during Michigan Week (late May) in Marquette. This 
painting was part of a series dealing with Michigan history which 
are available through the Michigan Bureau of History in Lansing. 

The life of the ore dock was based on the ore production of 
the once numerous small, independent mines on the Marquette 
Range. The Cleveland Cliffs Iron Company (CCI) which was the 
major producer on the Range had its own ore dock at Presque Isle 
in north Marquette. By 1970 the Ore Dock No. 6 was receiving most 
of its ore from the Tracy Mine in Negaunee which was owned by the 
Jones & Laughlin Steel Corp. This underground mine, which shipped 
its first ore on 10 September 1955, supplied iron ore to Jones & 
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Laughlin steel mills in Cleveland, Pittsburgh and elsewhere. In 
1962 the mine reached its peak of production employing over 350 
men. In early 1971 Robert Prittenen announced to a stunned and 
silent Negaunee city council meeting, attended by miners, that 
the mine would be closed. He cited the fact that the ore was 
unsalable on the market due to the fact that it was between 11- 
13% iron while pelletized ore was 63-66% iron. Construction of a 
pellet plant was not possible because the mine was only one-tenth 
the size of CCI's Mather Mine in Negaunee. 

As a result of this development the 1971 shipping season at 
the dock was short. Fifty ships followed the first one which was 
loaded on 4 May. The last ore car left the Tracy Mine on 9 July 
and on 28 July the J. Hutchinson was the last vessel to load from 
the dock. Throughout the season only 258,039 tons of ore had been 
shipped from the Lower Harbor dock.  Between 1932 and 1971, 
23,951,090 tons of ore were shipped from the Ore Dock which 
averaged 598,777.25 tons per year. In contrast the season at the 
Lake Superior & Ishpeming dock at Presque Isle, which handled CCI 
ore, ran from 13 April to 8 December 1971 and 201 ships were 
loaded with 3,157,474 tons of ore. As a result the Soo Line made 
the decision to terminate service at the dock on 31 December 
1971 . 

After the Ore Dock was closed in 1971 there were a number of 
attempts at reopening it, dismantling the structure, fighting 
legal action to have it removed and developed for reuse. With the 
development of ore pellets, whereby low grade iron ore was 
crushed, the waste removed, and a new enriched pellet created, 
the iron industry on the Marquette Range had a new life. One of 
the major projects on the Range was the development of the Til den 
Mine. Early in 1974 officials with the Soo Line and Cleveland 
Cliffs Iron Company discussed the possibility of reopening the 
Ore Dock. At the time the Tilden Mine was expected to commence 
production on 1 July 1974 at the rate of 4 million tons per year. 
It was anticipated that this production would rise to 8 million 
tons in 1978 and by 1982 this figure would rise to 12 million 
tons. It was hoped that within 8-10 years the mine would be 
producing 20-22 million tons of pellets. The Lake Superior & 
Ishpeming Railroad dock in north Marquette and the Escanaba 
facilities could not handle this tremendous increase in 
production, so Soo Line officials were asked to consider 
reopening the Ore  Dock. A complete inspection was conducted in 
July 1972 and the dock and its approach were found to be in 
fairly good condition. There was some wear on the concrete in the 
pockets which would require future maintenance. The major work 
required on the dock would be the replacement of damaged and 
rotted planking on the deck proper, the straightening of chute 
angles, the installation of splash shields at the chutes, some 
welding on the chutes, and the replacement of some timber 
fenders. All of the electric motors which were last operated in 
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the spring of 1973 appeared to be in good condition as well. 
Soundings along both sides of the dock were taken 28 December 
1973 and it was found that dredging would have to be done in 
order to efficiently utilize the facility. 

At the time a cost repair estimate was made by the Soo Line. 
The repairs to the dock and its approaches would be $38,000, 
while dredging would cost an additional $65,000 and $6,000 would 
have to be spent on the installation of splash shields on the 
pockets. Besides the regular maintenance it was anticipated that 
if the dock shipped 1.5 million ton of ore per year it would have 
to be extensively rehabilitated in 2004. Unfortunately nothing 
followed these reports. 

In 1981 there was some renewed interest in utilizing the 
dock and its approaches. A complete inspection of the dock showed 
that it would have to be rehabilitated if it were to be reopened. 
The report showed that the deck proper was in poor condition and 
most of the ties would have to be replaced. The shakers and doors 
were beyond repair and would have to be replaced and 93 front 
covers and 81 rear covers on the chutes were missing. The 
sanitary facilities drained directly into the lake and they would 

^     have to be connected to the city sewer system. The hoists would 
fl^     have to be repaired along with the stairs, and the ore scale 

which had been destroyed by fire. The approach needed many 
replacements and it was recommended that the rails and switches 
be replaced with heavier gauge rails to more efficiently handle 
heavier loads. The Soo Line estimated proposed expenses according 
to the following schedule: 

Dock and approach........... $625,000 
Dock electrical equipment 

and motors... $ 19,000 
Dredging (contract work).... $ 70,000 

In the course of the correspondence a review of the 
historical development of the structure was brought forth. 
Although the original cost of the structure was $1,297,900 in 
1981 money, it would have cost $13,789,927 to replace the dock. 
Over the years the structure and its marine approaches had been 
improved according to the following schedule: 

Electrical work (1933-1944)  $   323 
Fenders (1947)  $19,322 
Dredging (1954)  $ 9,935 
Dredging one slip (1965)  $30,084 
Approach improvement (1958)  $21,320 
Approach improvement (1959)  $29,124 

The status of the dock remained undecided. On 8 March 1985 
Krech & Ojard Consulting Engineers based in Duluth, Minnesota 
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released a report, "Removal Estimate of the Soo Line Ore Dock in 
Marquette MI" which had been ordered by the Michigan Department 
of Transportation. The demolition was to: 1) remove the dock 
superstructure to elevation 610.35 or roughly 9 feet above Mean 
Low Water; 2) remove the dock foundation; and 3) remove the 
approach trestle to the dock. This had to be done because a land 
title search found that the submerged land on which the ore dock 
was constructed was owned by the State of Michigan. Michigan's 
Great Lakes Submerged Lands Act (1945) requires that all 
structures which were constructed in State waters have to be 
removed when the use of the facility was terminated. At the time 
the cost estimate for demolition was: 

* removal of the timber portion of the approach, the 
dock superstructure to elevation 610.35 and the outer 
timber tail trestle  $3,039,454 

* removal of the dock foundation below elevation 
610.35  $1 ,419,833 

* removal of the steel portion of the dock approach 
together with the timber decking and concrete piers 
  $   70,635 

with the total net cost $4,529,922. 

The question of vandalism, trespass, liability and fire has 
been raised and dealt with since the construction of the 
structure. During World War II there was concern with sabotage 
and the dock was guarded as a precaution. The question of using 
the dock to unload petroleum products and gasoline was raised by 
the International Oil Company in May 1950. The company wanted to 
run a pipeline along the dock to its storage tanks in the 
vicinity. DSS&A officials citing a high fire danger to an 
extremely important facility declined the offer even though it 
meant the loss of tanker car traffic on the line. 

The decade of the 1980s saw the residents of Marquette 
reevaluate the use of the lake shore area around the ore dock. 
The old Spear coal dock was purchased by the city of Marquette 
and gradually turned into an attractive city park and the site of 
major celebrations and events. In 1986 the Marquette Area Chamber 
of Commerce had an Ore Dock Committee chaired by Frank Stabile 
which formulated ideas of integrating the dock into the general 
development of the area as it would relate to tourism. The 
Committee's work culminated in the Gove Plan which was issued in 
July 1986 and called for the dock being used for: 1) commercial 
and public purposes: shops, museum, and observation deck or 2) 
the structure being removed leaving a dock 8-10 feet above water 
level for pedestrian and vehicle traffic. 
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Then in November 1986 the dispute over the dock between the 
state of Michigan and the Soo Line took a new twist. Attorney 
General Frank Kelley brought suit in Ingham County in order to 
halt any sale of the dock unless the potential buyer was 
financially able to remove the structure. The suit not only 
involved the Ore Dock but pilings which remained above water 
level throughout the Lower Harbor. The state was primarily 
concerned with the problem of liability, and clear title to the 
bottomlands under the dock either had to be transferred to the 
railroad or gained through a long-term lease. 

However before more than a number of depositions could be 
taken a new owner came on the scene. On 11 October 1987 the Soo 
Line sold Marquette lake front property and the ore dock to 
Wisconsin Central Ltd. The law suit was temporarily suspended. In 
the meantime Wisconsin Central began the process of selling 
excess property. The railroad entered into discussions with the 
city manager of Marquette, David Svanda. The city wanted to have 
the approach removed to enhance the downtown area. However when 
it came to alterations or  the sale of the ore dock the Interstate 
Commerce Commission entered the picture in April 1989. The 
Commission stated that the removal of the approach would have an 
"adverse" effect on the structure's historic value. The Michigan 
Bureau of History agreed with this action. The ICC wanted a 
report conducted which would study the impact of the sale or 
alternations of the ore dock and how this would affect the 
integrity of the structure. 

At the present time the Ore Dock remains an dominant feature 
of Marquette's Lower Harbor. It is a symbol of the important role 
played by the iron ore industry in the central Upper Peninsula 
and specifically in Marquette. Furthermore the Ore Dock is an 
example of efficient construction being started in April 1931 and 
completed a year later at the low point of the Great Depression. 



Marquette Ore Dock Ho. 6 
HAER No. MI-45 (Page 17) 

Bibliography/Data Sources 

Aerial Survey, Marquette, Michigan. Lansing, Michigan: Abrams 
Aerial Survey Company, 1931. 

"Amos R. Harlow Bought First Land in City," Mining Journal. 
7/8/1935. 

Anonymous. "Duluth, South Shore and Atlantic Railway," (Contract 
1151), 12/7/1936, Wisconsin Central Ltd., manuscript, 
Northern Michigan University Archives, Marquette, Michigan 
(hereafter cited: NMUA). 

Armstrong, William F., Sr. "Description of Loading Docks Built to 
Handle Iron Ore from Marquette, Michigan, 1855-1929," 
manuscript, John M. Longyear Research Library, Marquette 
County Historical Society, Marquette, Michigan (hereafter 
cited: JML/MCHS). 

 . "Duluth, South Shore & Atlantic Railway Co. Ore Dock 
No. 6, 1931," Harlow's Wooden Man 19:2  (Spring 1983), 9-11. 

 . "Duluth, South Shore & Atlantic Railway Co. Ore Dock 
No. 6, 1931 , " The Soo, 7:2 (April 1985), 34-35. 

 . "Historical Sketch of the Marquette Iron Range," 
January 1932, manuscript, JML/MCHS. 

 . "Railroad History of Marquette," Marquette Mining 
Journal, 1/22, 23, 25, 1932. 

 . "Shipments of Iron Ore from Mines on Marquette Range 
via Docks for Shipment via Lake, 1846-1929," manuscript, 
JML/MCHS. 

 . "Statement of Corporations . . . Connected with the 
DSS&A Ry. Co.," 1929, manuscript, JML/MCHS. 

  to H.F. Schmidt, Marquette, MI, 3/7/1944, in Chief 
Engineer's File, DA-c-1-74, Wisconsin Central Ltd., 
manuscript, NMUA. 

"Articles of Association of the South Shore Dock Company," March 
11, 1931 in Miscellaneous Records #1116, Vault, Clerk's 
Office, Court House, Marquette, Michigan. 

Barry, Richard J. "History of the Duluth, South Shore and 
Atlantic Railway and Its Predecessors," no date, manuscript, 
JML/MCHS. 



Marquette Ore Dock No. 6 
HAER No. MI-45 (Page 18) 

Berg, S.P. to T.Z. Krumm, Marquette, MI, 10/14/1947, in Chief 
Engineer's File, 1920-1980, DA-c-1-74 (vol. 1), Wisconsin 
Central Ltd., manuscript, NMUA. 

"Begin Tearing Down Trestle Over Front Street," Mini ng Journal, 
12/11/1931 . 

Bervelheimer, Chuck, et. al. "Developmental Criteria for the 
Lower Harbor, Marquette, Michigan, 1981, manuscript, 
JML/MCHS. 

"Business Men Pledged Aid to Railway Lines," Mini ng Journal, 
4/10/1931 . 

"Certificate of Dissolution," August 27, 1943, filed September 
13, 1943 in Miscellaneous Records #1116, Vault, Clerk's 
Office, Court House, Marquette, Michigan. 

Chase, Lew Allen. "History of Marquette, Marquette County and the 
Lake Superior Region," Mi ning Journal, 10/10/1931. 

"Chicago Firm Will Furnish Steel for Dock," Mi ning Journal. 
4/3/1931. 

Clayton, W. "Early Settlement of Marquette, Michigan," Magazine 
of Western History. 8:3 (July 1888), 271-280. 

"Concrete Work on Dock Ahead of Schedule," Mining Journal, 
10/19/1931. 

"Construction Progress Statements between April 7, 1931 and May 
10, 1932," Wisconsin Central Ltd., manuscript, NMUA. 

"Contract between DSS&A and Merritt, Chapman and Whitney," April 
manuscript, 1, 1931, Wisconsin Central Ltd., manuscript, 
NMUA. 

"Dock Hand Dies of Injuries in Lake Plunge," Mining Journal , 
12/18/1931. 

"Dock Worker Is Badly Injured in 45 Foot Fall," Mining Journal, 
12/15/1931. 

"Dock Worker Is Painfully Hurt," Mini ng Journal, 10/2/1931. 

"Dock Workers Contribute to Needy Families," Mining Journal, 
1/26/1932. 

""Dredges Begin Work Here on Harbor Bottom," Mining Journal, 
6/14/1931. 



Marquette Ore Dock No. 6 
HAER No. MI-45 (Page 19) 

DSS&A Authority for Expenditure, 2/27/1953, in Chief Engineer's 
File, DA-c-1-74, Wisconsin Central Ltd., manuscript, NMUA. 

Dunbar, Willis F. All Aboard! A History of Railroads in Michigan. 
Grand Rapids, MI: Eerdmans Publishing Co., 1969. 

„___ . Michigan: A History of the Wolverine State. Grand 
Rapids, MI: Eerdmans Publishing Co., 1980. 

Dunham, Delia and Margaret W. Read. "History of Marquette 
Harbor," Marquette Mining Journal, 6/13/1917. 

Durocher, Aurele A. "Duluth, South Shore and Atlantic Railroad 
Company," The Railway and Locomotive Historical Society 
Bulletin, No. 111 (1964), 7-81. 

Elliott, Frank W. When Railroad Was King: The Nineteenth Cenbtury 
Railroad Era in Michigan. Lansing: Michigan Historical 
Commission, 1965. 

"$80,000 Harbor Job Is Okeded for Marquette," Mining Journal, 
4/25/1932. 

Engels, B.E. Milwaukee, WI, 7/20/1943, in Marquette Concrete Ore 
Dock. Electric Power, Wiring and Fixtures, Chief Engineer's 
File, DA-c-1-74, Wisconsin Central Ltd., manuscript, NMUA. 

"Estimated Removal Cost, Marquette Ore Dock," 4/19/1977, in 
Concrete Ore Dock, Chief Engineer's File, 1920-May 1981, DA- 
c-1-74 (vol. 1), Wisconsin Central Ltd., manuscript, NMUA. 

"First Boat Is Loaded at New Ore Dock Here," Mining Journal. 
6/7/1932. 

"First Lake Shipments of Iron Ore . . . 1855," Mi ni ng Journal, 
10/1/1938. 

"Ford Ore Boat to Take Cargo Here June 5th," Mining Journal. 
5/21/1932. 

Gove Associates, Inc. City of Marquette Lower Harbor 
Redevelopment Plan. Marquette, Michigan. Kalamazoo, 
Michigan: Gove Associates, Inc., [c1986]. 

"Harbor Master's Report," in Marquette Police Department Annual 
Report - 1971," on file at City Hall, Police Department, 
Marquette, Michigan. 

Hart, D.L. to T.R. Klingel,Minneapolis, MN, 1/8/1974, in Chief 
Engineer's File, 1920-1981, DA-c-1-74 (vol. 1), Wisconsin 
Central Ltd., manuscript, NMUA. 



Marquette Ore Dock No. 5 
HAER No. MI-45 (Page 20) 

to A.S. Krefting, Stevens Point, WI, 10/10/1961, in 
Chief Engineer's File, DA-c-1-74, Wisconsin Central Ltd., 
manuscript, NMUA. 

"History of Marquette Harbor," cited in "Transportation Plan," 
City of Marquette, Draft: September 16, 1986, 47-51 in 
Clerk's Office, City Hall, Marquette, Michigan. 

"Huge Concrete Column Being Built for Dock, Mini ng Journal. 
7/9/1931. 

Hyde, Charles K. The Upper Peninsula of Michigan: A Inventory of 
Historic Engineering and Industrial Sites. Washington, D.C.: 
Government Printing Office, 1978. 

"Jones & Laughlin Expanded Operations at Tracy Mine During Past 
Decade," Mining Journal, 5/29/1970. 

"Kelley's Suit Seeks Removal of 6 Marquette Ore Docks," Mining 
Journal. 11/20/1986. 

Kitzman, Betty Lou. "First Pocket Ore Dock Built in Marquette 100 
Years Ago," Mining Journal, 9/6/1957. 

Lake Superior Mining and Manufacturing News, [newspaper] 
6/18/1868. 

"Last Carload of Ore Shipped from Tracy Mine in Negaunee," Mining 
Journal. 7/24/1971. 

"Lease between DSS&A and the Marquette, Houghton and Ontonagon 
Rai 1 road," 1931, manuscript, Wisconsin Central Ltd., NMUA. 

Liber 63, 8; Liber 108, 44; Liber 109, 119, 121; Liber 362, 600- 
609 in Register of Deeds, Court House, Marquette, Michigan. 

Lowe, Kenneth S. "Harbor Hearing," Marquette Mining Journal, 
2/26/1957. 

"Lower Harbor Ore Dock Painting to Be Unveiled Here," Mining 
Journal■ 5/20/1967. 

Magnaghi, Russell M. Bibliographic Survey and Scope of Work for 
Historical Documentation of the Marquette Ore Dock and Its 
Appraoches, Marquette, Michigan (ICC-89-M-1562-Q Washington, 
D.C: Interstate Commerce Commission, 1989. 

"Many Docks Were Constructed Here in Past Hundred Years," Mining 
Journal. 7/14/1956. 



Marquette Ore Dock No. 6 
HAER No. MI-45 (Page 21) 

"Many Pockets Completed on New Dock Here," Mining Journal, 
9/9/1931. 

"Marquette Labor Employed on Dock," Mining Journal, 5/14/1931. 

Marquette Lower Harbor Ore Dock Report. Marquette, Michigan: 
Marquette Area Chamber of Commerce Tourist Council, Ore Dock 
Committee, 1986. 

"Marquette Ore Dock," post 19 June 1932," Wisconsin Central Ltd., 
manuscri pt, NMUA. 

"Marquette's Iron Ore Docks," December 1966, manuscript, 
JML/MCHS. 

Marquette Mining Journal, 1931-1990. Copies are available through 
interlibrary loan from the State Libray of Michigan, 
Lansing, Michigan or for on-site use at the Peter White 
Li brary, Marquette, Michigan. 

Monroe, M.J. "Ore  Yard Tracks at Marquette," 4/29/1981, in Chief 
Engineer's File, 1920-1981, DA-c-1-74 (vol. 1), Wisconsin 
Central Ltd., manuscript, NMUA. 

"New Dock Will Be Completed in Short Time," Mining Journal, 
2/10/1932. 

"New Ore Dock Built Entirely of Reinforced Concrete," RaiIwav Age 
94:9 (March 4, 1933), 326-328. 

"New Ore Dock Ready to Load Cargo June 5th," Mining Journal, 
6/3/1932. 

Nilsen, G.A. "Inspection of Marquette's Ore Dock," 4/10/1981 in 
Chief Engineer's File, 1920-1981, DA-c-1-74 (vol. 1), 
Wisconsin Central Ltd., manuscript, NMUA. 

Nute, Grace Le. Lake Superior. Indianaoplis, IN: The Bobbs- 
Merri11 Company, 1944. 

"Ore Unsalable Prittenen Says of Mine Closing," Mining Journal, 
2/5/1971. 

Pearson, B.E. to Harold J. Ness, "Proposed 1 1/2 Million Ton Ore 
Moverment - Marquette," Minneapolis, MN, 1/4/1974, in Chief 
Engineer's File, 1920-1981, DA-c-1-74 (vol. 1), Wisconsin 
Central Ltd., manuscript, NMUA. 

Peterson, W.B. to D.M. Cavanaugh, Minneapolis, MN, "Marquette Ore 
Dock," 5/11/1981, in Chief Engineer's File, 1920-1981, DA-c- 
1-74 (vol. 1), Wisconsin Central Ltd., manuscript, NMUA. 



Marquette Ore Dock No. 6 
HAER No. MI-45 (Page 22) 

Plai ndealer [newspaper], 6/15/1868. 

"Purchase Agreement between the DSS&A and the South Shore Dock 
Company manuscript," November 9, 1931, Wisconsin Central 
Ltd., NMUA. 

"Rail Repair Crew Near Finish of Jobs on Ore Dock Here," Mining 
Journal. 4/15/1967. 

Rankin, Ernest H. "The Founding of the Port of Marquette," Inland 
Seas. 32:1 (Spring 1976), 3-16. 

"Razing of Old Ore Dock Has Been Started," Mining Journal, 
12/2/1931. 

"Rehabilitate Main Track from Marquette to Hogan's Ore Yard, 9.0 
Miles," 5/11/1981, in Chief Engineer's File, 1920-1981, DA- 
c-1-74 (vol. 1), Wisconsin Central Ltd. , manuscript, NMUA. 

"Repairs Eyed at Docks: Workers Here Furloughed," Mining Journal . 
12/18/1965. 

"Report of the Harbor Master" in "Marquette Police Department 
Annual Report," 1967-1971 filed in Police Department, City 
Hall , Marquette, Michigan. 

"Report on the Valuation of the DSS&A Railway as of June 30, 
1911," manuscript, JML/MCHS. 

Sawyer, Alvah L. A History of the Northern Peninsula of Michigan 
3 vols, Chicago: The Lewis Publishing Company, 1911. 

Simi, J.A. to A.S. Krefting, Marquette, MI, 12/4/1964, in Chief 
Engi neer's File, DA-c-1-74-14, Wisconsin Central Ltd., 
manuscript, NMUA. 

Solether, P.L. to H.F. Schmidt, 5/10/195O, in Chief Engineer's 
File, 1920-1981, DA-c-1-74 (v 1), Wisconsin Central Ltd., 
manuscript, NMUA. 

South Shore Dock Company to First National Bank,Minneapolis, MN, 
6/26/1932, Wisconsin Central Ltd., manuscript, NMUA. 

"South Shore Dock Company," Poor's Railroad Volume, 1937 New 
York: Poor's Publishing Company, 1937, 2013, 2021-2022. 

"South Shore Probably Will Begin Building of New Dock this Year," 
Mining Journal, 3/30/1929. 

"South Shore Reorganization to Be Completed this Year," Marquette 



Marquette Ore Dock Ho.   6 
HAER No. MI-45 (Page 23) 

Northern Michigan University Archives, Marquette, Michigan. 
Manuscript materials, clock and approach plans and blueprints 
have been deposited here. 

"Tax Rolls," 1941-present in Treasurer's Office, Court House, 
Marquette, Michigan. 

"Tourist Council Examining Uses for Ore Dock, Mi ni ng Journal, 
5/30/1986. 

"Trestle Removal, Dock Sale Opposed," Mining Journal. 4/5/1989. 

"Two Contracts for Dock Work Awarded Here," Mining Journal, 
4/8/1931. 



< 

Marquette Ore Dock No. 6; 
Dock and Approach Complex 
HAERNo. MI-45(Page 24) 

rvwatmru 

J^    STAINS OF OLO T^BEfl OM DOCK  



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAERNo. MI-45   (Page 25) 

MARQUETTE HARBOR, MICHIGAN 
1855 

Scale in  feet 

500 0 500 1000        1500 



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAERNo. MI-45   (Page 26) 



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAER No. MI-45   (Page 27) 



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAERNo. MI-45   (Page 28) 



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAERNo. Mi-45   (Page 29) 

S 

MARQUETTE HARBOR,  MICHIGAN 
1905 

Scale in feel 

5(H) o 500 1000       1500 



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAERNo. MI-45   (Page 30) 

S 

MARQUETTE HARBOR, MICHIGAN 
1918 

Scale in  feet 

5(H) (I 500 10(H) !MK) 



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAERNo. MI-45   (Page 31 

MARQUETTE HARBOR, MICHIGAN 
1938 

Scale in led 

10(H) 



Marquette Ore Dock No. 6: 
Harbor Dock Chronology 
HAERNo. Mi-45   (Page 32) 



Appendix G 

Structural Calculations 











V - 81

B - 4
V - 77

B - 0

V - 72

B - 4

V - 90

B - 4

V - 77

B - 0

V - 90

B - 4

V - 72

B - 4

V - 72

B - 4

V - 72

B - 4

V - 81

B - 4

V - 72

B - 4

V - 72

B - 4



Marquette Ore Dock No. 6 HAER No. MI-45 
Fifth to Lake Streets 
Marquette UAr-O 
Marquette County ')-S Z^/' 
Michigan /!n_w-irv . 

PHOTOGRAPHS 

WRITTEN HISTORICAL AND DESCRIPTIVE DATA 

HISTORIC AMERICAN1-ENGINEERING REC0BP 
MID-ATLANTIC REGION, NATIONAL PARK SERVIC1 

DEPARTMENT OF THE INTEEIOR   - ;:- 
PHILADELPHIA, PENNSYLVANIA,19106AVT 



HISTORIC AMERICAN ENGINEERING RECORD 

MARGUETTE ORE DOCK NO. 6 

HAER No. MI-45 

Lccation: 

Engi r\eer: 

Date of 
Construction: 

From Fifth Street on the west to a position 
jutting into the Lower Harbor off Lake Street 
on the east between Main and Spring Streets 
in Marquette City, Marquette County, 
Michi gan. 

UTM 16.470120.5154000 
Quad: Marquette, MI 

Merri tt-Chapman & Whitney Corporation, 
Duluth, Minnesota. 

1931-1932. 
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Present Use: 

Si gnificance: 

Wisconsin Central, Ltd. 
One O'Hare Center 
6250 North River Road, Suite 9000 
Rosemont, II1inois 60018 

Vacant. 

The Marquette Ore Dock complex is an 
excellent example of the final phase in the 
evolution of the iron ore pocket dock in 
American industry. It was near this site that 
the first pocket dock ever used in the iron 
ore trade was developed (1857) in Marquette. 
The dock and its approach are fine and intact 
examples of mid-20th century industrial 
technology. The dock is a model of 
construction efficiency having taken one year 
to complete this massive structure. Locally 
it is a monument to the important role played 
by Marquette and its ore docks to the 
development of the Great Lakes iron ore trade 
and the American steel industry. 

Project 
Informati on This documentation was undertaken from June 

through August 1990 in accordance with 
agreements with Wisconsin Central, Ltd., the 
Interstate Commerce Commissi on, The National 
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slowed its use. Most of the mines on the Range were closed since 
November 1931 because of the lack of steel orders. However the 
Ford Motor Company's Blueberry Mine in Ishpeming was open but 
operating at half capacity. It had accumulated a stockpile of 
10,000 tons of iron ore which could be shipped from the new dock. 
DSS&A officials anxiously awaited the first shipment. 

The new dock was put into service on 3 June 1932 when 30 
cars arrived from the Blueberry mine and dumped the ore into the 
dock. On 6 June the Henry Ford II tied to the north side of the 
dock at 1:20 p.m. 10,103 tons of ore were loaded into the Henry 
Ford II by 4:08 p.m. and vessel left for the Ford Motor Company 
in Detroit. On 19 June the Henry Ford II returned and loaded 
3,000 tons of Imperial Mine ore and 7,000 tons of Blueberry Mine 
ore. The actual loading time was 2 hours and 58 minutes. The loss 
of time was due to sticky ore from the Imperial Mine and a 
shortage of help. 

Over the next 39 years the following tonnage was shipped 
from Ore Dock No. 6: 

1932- 122,314 1946- 340,299 1960- 600,713 
1933- 442,496 1947- 524,055 1961- 499,792 
1934- 636,353 1948- 437,839 1962- 597,648 
1935- 617,826 1949- 462,729 1963- 681,079 
1936- 941,473 1950- 619,469 1964- 844,697 
1937- 867,367 1951- 578,876 1965- 1,068,355 
1938- 178,539 1952- 398,110 1966- 1,158,617 
1939- 639,622 1953- 471,108 1967- 875,307 
1940- 642,837 1954- 309,779 1968- 1,018,068 
1941- 860,674 1955- 474,309 1969- 1,108,316 
1942- 684,603 1956- 492,023 1970- 590,972 
1943- 601,735 1957- 361-362 1971- 258,039 
1944- 308,306 1958- 491,371 
1945- 516,436 1959- 628,577 

The greatest tonnage year for either Ore Dock No. 5 or No. 6 
was in 1911 when 1,383,206 tons of iron ore were shipped. 

When the dock was completed its dimensions were not exceeded 
by any dock in the Lake Superior region. It was composed of the 
following materials: 

Dock: 
Structural steel  1 ,740  tons 
Concrete  28,650  cubic yards 
Reinforcing steel  1,370  tons 
CI snubbing posts...  11.5 tons 
Hardware and i ron  30  tons 
Piling timbers (each 25 feet above 

lake bottom)... 7,600 
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Underwater timber cribs       560,300   FBM 

Approach: 
Structural steel .  945. 5 tons 
Concrete  1,360 cubic yards 
Reinforcing steel...  9.35 tons 
Hardware and i ron  34   tons 
Pilings  19,580    FBM 
Timber. 840,000   FBM 

The length of the facility which includes the approach and the 
dock is 3,546 feet. The dock itself measures 969 feet from the 
beginning of concrete construction to the fender at the east end. 

During its first year in service the dock handled a mere 
122,314 tons. Planned in the prosperous 1920s it had potential 
for increased use in the future. Throughout its history the Ore 
Dock was maintained and improvements made but there were no major 
renovations which completely altered the nature nor utilization 
of the structure. 

During World War II it operated efficiently although not at 
full capacity. Even in Marquette there was concern for espionage 
and on 8 July 1943, Walter Measure from the Continuous Security 
Branch of the Sixth Army inspected the facility. In a report 
issued on 20 July it was recommended that the railroad: 1) 
provide riot guns or sawed-off shotguns for its guards, 
2)properly train the guards in the use of these firearms; and 3) 
increase the number of fire extinguishers throughout the timber 
deck area. Also during the war two wooden semaphores were placed 
at the end of the dock to signal approaching boats which side of 
the dock was available for loading. The dock entry lights were 
useful at night but during the day captains could not see them 
because of the glare. The semaphores were installed in May 1944. 

Major improvements were made at the end of the 1947 season. 
The wooden fenders on the dock were rebuilt and pile drivers 
redrove the cluster piles. By mid-October the pilings for the 
protective fenders at the outer end of the ore dock had been 
redriven, but they had not been spaced nor the timber blocks 
installed. The cluster piles to the south near Ripley's Rock had 
been redriven and tied with cable. On the south side of the dock 
all of the pilings in the wood fender had been redriven but not 
cut off. The schedule called for work to be completed by the end 
of the month. 

As the years passed due to the harsh weather conditions, 
repairs and improvements were constantly made on the dock. Early 
in 1953 it was observed that the overhead wiring on the upper 
deck had to be replaced. This work was completed by 1957. Poor 
lighting at the end of the dock caused a flood light and two 
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         (d)  Full-scale load tests.

         (e)  Dynamic driving resistance.

    (7)  Determine design and construction requirements, and incorporate the
requirements into construction specifications.

    Inspection of foundation construction should be considered an integral
part of the design procedures. Perform a pile test program as required.  The
pile test can also be used as a design tool in item (6).

2.  BEARING CAPACITY OF SINGLE PILE

    a. Allowable Stresses.  See Table 1 for allowable stresses within the
pile and quality requirements for pile materials. Allowable stresses should
be reduced for column action where the pile extends above firm ground, i.e.
through water and very soft bottom sediments.

    b. Soil Support.  The soil must be capable of supporting the element
when it is in compression, tension, and subject to lateral forces.  The soil
support can be computed from soil strength data, determined by load tests,
and/or estimated from driving resistance.  These determinations should
include the following stages:

        (1)  Design Stage.  Compute required pile lengths from soil strength
data to determine bidding length and pile type.

        (2)  Early in Construction Stage.  Drive test piles at selected
locations.  For small projects where performance of nearby pile foundations
is known, base design length and load capacity on knowledge of the soil
profile, nearby pile performance, and driving resistance of test piles.  On
large projects where little experience is available, perform load tests on
selected piles and interpret the results as shown in Figure 7.

        (3)  Throughout Construction Stage.  Record driving resistance of
all piles for comparison with test piles and to insure against local weak
subsurface formations.  Record also the type and condition of cushioning
material used in the pile hammer.

    c. Theoretical Load Capacity.  See Figure 1 for analysis of ultimate
load carrying capacity of single piles in homogeneous granular soils; for
pile in homogeneous cohesive soil see Figure 2 (upper panel right, Reference
2, The Bearing Capacity of Clays, by Skempton; remainder of figure,
Reference 3, The Adhesion of Piles Driven in Clay Soils, by Tomlinson).

        (1)  Compression Load Capacity.  Compression load capacity equals
end-bearing capacity, plus frictional capacity on perimeter surface.

        (2)  Pullout Capacity.  Pullout capacity equals the frictional force
on the perimeter surface of the pile or pier.
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          BEARING CAPACITY FACTORS - Nq
+)))))))))))))) ))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),
* +)))))))))))) )))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))),*
* *    [phi][*] *26 *28 *30 *31 *32 *33 *34 *35 *36 *37 *38 * 39 * 40 **
* *   (DEGREES] * * * * * * * * * * * * * **
* *)))))))))))) *))))*))))*))))*))))*))))*))))*))))*))))*))))*))))*)))*))))*))))1*
* *    N+q, * * * * * * * * * * * * * **
* *(DRIVEN PILE *10 *15 *21 *24 *29 *35 *42 *50 *62 *77 *86 *120 *145 **
* * DISPLACE * * * * * * * * * * * * * **
* * MENT) * * * * * * * * * * * * * **
* *))))))))))))) *))))*))))*))))*))))*))))*))))*))))*))))*))))*))))*)))*))))*))))1*
* *    N+q,[**] * * * * * * * * * * * * * **
* *(DRILLED * 5 * 8 *10 *12 *14 *17 *21 *25 *30 *38 *43 * 60 * 72 **
* * PIERS) * * * * * * * * * * * * * **
* .))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))-*
* *
*          EARTH PRESSURE COEFFICIENTS K+HC, AND K+HT, *
* *
* +)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))), *
* *PILE TYPE *     K+HC, *         K+HT, * *
* *))))))))))))))))))))))))))))*)))))))))))))))))))*)))))))))))))))))))))))* *
* *DRIVEN SINGLE H-PILE *    0.5 - 1.0 *        0.3 - 0.5 * *
* *))))))))))))))))))))))))))))*)))))))))))))))))))*)))))))))))))))))))))))* *
* *DRIVEN SINGLE DISPLACEMENT * * * *
* *   PILE *    1.0 - 1.5 *        0.6 - 1.0 * *
* *))))))))))))))))))))))))))))*)))))))))))))))))))*)))))))))))))))))))))))* *
* *DRIVEN SINGLE DISPLACEMENT *    1.5 - 2.0 *        1.0 - 1.3 * *
* *   TAPERED PILE * * * *
* *))))))))))))))))))))))))))))*)))))))))))))))))))*)))))))))))))))))))))))* *
* *DRIVEN JETTED PILE *    0.4 - 0.9 *        0.3 - 0.6 * *
* *))))))))))))))))))))))))))))*)))))))))))))))))))*)))))))))))))))))))))))* *
* *DRILLED PILE (LESS THAN * * * *
* *      24" DIAMETER) *       0.7 *           0.4 * *

* .))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))- *

* *

*                         FRICTION ANGLE - [delta] *

* +)))))))))))))))))))))))))))))))))))))))))), *

* * PILE TYPE *          [delta] * *

* *))))))))))))))))))))))))))))))))))))))))))* *

* * STEEL                           20 deg. * *

* * * *

* * CONCRETE                       3/4 [phi] * *

* * * *

* * TIMBER                         3/4 [phi] * *

* .))))))))))))))))))))))))))))))))))))))))))- *

* *

* [*]  LIMIT [phi] TO 280 IF JETTING IS USED *

*[**]  (A) IN CASE A BAILER OR GRAB BUCKET IS USED BELOW GROUND WATER TABLE, *
*      CALCULATE END BEARING BASED ON [phi] NOT EXCEEDING 28 deg. *

*      (B) FOR PIERS GREATER THAN 24-INCH DIAMETER, SETTLEMENT RATHER THAN BEARING*



*      CAPACITY USUALLY CONTROLS THE DESIGN. FOR ESTIMATING SETTLEMENT, TAKE 50% *
*      OF THE SETTLEMENT FOR AN EQUIVALENT FOOTING RESTING ON THE SURFACE OF *
*      COMPARABLE GRANULAR SOILS.  (CHAPTER 5, DM-7.1). *

.)))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))-

                            FIGURE 1 (continued)
          Load Carrying Capacity of Single Pile in Granular Soils
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