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1.0 INTRODUCTION 
 

1.1    General 
 

At the request of D & B Engineers & Architects, P.C., McLaren Engineering Group, 
Inc. (McLaren) has developed and implemented a Geotechnical Investigation to 
evaluate the underlying ground conditions at the site along Route 9D, North of the 
Breakneck tunnel in Cold Spring, New York. This geotechnical program consisted of 
soil borings, rock corings, and identification and classification of soil stratigraphy.  
 
The proposed project is located along Route 9D in Cold Spring, New York. It will 
consist of a pedestrian walkway connecting the Metro North Railroad Breakneck Stop 
Platform to the Breakneck Ridge Trailhead in Hudson Highlands State Park Preserve. 
To the Southeast is the Town of Cold Spring and to the West is the Hudson River (see 
Site Location Map, Appendix A).   

 
1.2     Proposed Development 

 
The project proposes the construction of a half mile multi-use trail segment between 
the most northerly Metro North Railroad Breakneck Whistle Stop Platform and the 
Breakneck Ridge Trailhead on the west side of Route 9D in Hudson Highlands State 
Park. The trail will consist of an elevated platform offset from the roadway when the 
slope of the roadway will not allow a trail on grade. 

 
1.3    Scope of Work 
 

The Scope of the Preliminary Geotechnical Investigation for the project site included 
the following tasks: 

 
i) Establish an investigative program to determine the depth of rock and soil 

properties, which included exploratory soil borings and rock corings. 
 
ii) Evaluate the findings of the borings to define the characteristics of the 

underlying soil strata and bedrock. 
 
iii) Evaluate geotechnical information to determine site-specific needs. 
 
iv) Perform a site-specific seismic evaluation utilizing on site boring data, rock 

core data, and soil properties obtained throughout the site. 
 

v) Coordinate with New York State Department of Transportation and Metro 
North Railroad to perform work. 
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2.0 FIELD INVESTIGATION 
 

MEG retained the services of Soiltesting Inc. (90 Donovan Rd, Oxford CT 06478) to 
perform soil borings. The soil borings were initiated on September 6, 2016 and 
concluded on September 23, 2016. The borings were advanced to end depths 
between 5’ and 73’ (see Boring Location Plan, Appendix B). Soil samples were taken 
at either five (5) foot intervals or ten (10) foot intervals when possible. Due to the 
nature of the fill soils, sampling was difficult and several samples were skipped. Soil 
samples were obtained using the Standard Penetration Test (ASTM D-1586-84) using 
a split spoon sampler with a 2-inch O.D., 13/8-inch I.D. driven into the soil with a 
140-pound hammer falling freely from a height of 30-inches (see Boring Logs, 
Appendix C). 
 
The soil borings were performed under the supervision of a representative of 
McLaren.  

 
3.0 EXISTING CONDITIONS 

 
3.1 Surface Conditions 
 

The existing site runs along Route 9D in Cold Spring, NY from mile marker 1001 to 
1006. The roadway slopes to the northwest at about 3%. To the southwest of the 
roadway is a slope containing trees and brush which continues down to the railroad. 
This area has about a 30% slope and drops in elevation about 15’. At the bottom of 
the slope is an overgrown drainage swale. 

 
3.2 Subsurface Conditions 
 
 The primary subsurface strata encountered are shown on the Soil Profiles in 

Appendix D and are described as follows:  
 

  Asphalt/Concrete Pavement – Borings 1-4 encountered an asphalt/concrete 
layer from grade to approximately 17” below grade. The thickness of the 
asphalt pavement was between 3 and 5 inches. Underneath the asphalt was 
about 8 to 12 inches of concrete. 
  

  Fill – Borings 1-4 along the roadway encountered a fill layer below the 
concrete pavement which extended to a depth of 5-15 feet below grade. It 
consisted of coarse to medium gray gravel, little brown sand, and some 
gray/brown silt. Borings 5-11 encountered a fill layer at surface grade that 
extended to a depth of 5-10 feet below grade. This consisted of black and 
brown silt, asphalt, medium gravel, and medium brown sand. 
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 Silt/Gravel – Below the fill layer, Boring 2 encountered a dense silt layer that 
extended from a depth of approximately 15 to 20 feet below grade. This layer 
consisted of brown/gray silt and some medium to coarse gray gravel.  

 
 Clay – Borings 5-11 encountered a clay layer beneath the fill layer. This layer 

extended to a depth of 11 to 65 feet below grade. It consisted of black silty 
clay, black clay, some brown clay, trace peat, some wood, and some fine to 
medium gravel. This layer is classified as a clay. 

 
 Sand – Boring 9 encountered a sand layer at a depth of 20’ to 35’ below grade. 

This layer consisted of black very fine sand, some black and brown silt, and 
little wood.  

 
 Rock – All borings were performed to weathered rock. The weathered rock in 

Borings 1-4 was encountered at approximately 5 to 20 feet below surface 
grade. The weathered rock in Borings 5-11 was encountered at approximately 
9 to 73 feet below surface grade.   

 
The boring and bedrock elevations are shown in Table 1 below.  

 
Table 1 

Boring Elevations with Depth to Weathered Bedrock 
Boring 

Location 
Boring Top 
Elevation (1) 

Depth to 
Groundwater (ft) 

Depth to 
Bedrock (ft) 

Bedrock 
Elevation (1) 

B-1 18.1 - 5.0 13.1 
B-2 23.7 - 20.0 3.7 
B-3 31.5 - 7.0 24.5 
B-4 36.9 - 5.0 31.9 
B-5 9.5 17.0 73.0 -63.5 
B-6 9.4 - 11.3 -1.9 
B-7 5.2 10.0 30.0 -24.8 
B-8 9.7 10.0 20.0 -10.3 
B-9 6.8 7.0 49.0 -42.2 
B-10 5.9 6.0 9.0 -3.1 
B-11 5.9 7.0 30.0 -24.1 

(1) Datum: NAVD88 (estimated by a reference to the drawing Topographic Survey 
created by Badey and Watson Surveying & Engineering dated April 10, 2016.) 
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3.3 Groundwater 
 

Groundwater was encountered in Borings B-5, B-7, B-8, B-9, B-10, and B-11. In these 
borings it was encountered at a depth between 6’-17’ below surface grade. 
Groundwater can be expected to fluctuate due to seasonal rainfalls and tidal influence 
of the adjacent Hudson River. 
 

3.4 Depth of Fill 
 
The fill soils were encountered directly below the asphalt/concrete and extended to a 
depth of approximately 5 to 15 feet below grade for the borings along Route 9D. The 
fill is a mix of soil and large stones that may have been residual material from the 
tunnel and road construction.  
 

3.5   Possible Stream Bed 
 

At Boring B-2 the rock depth increases and there is a layer of silt above the bedrock. 
This could be the remnants of the historical Hudson River. 
 

4.0 ANALYSIS AND RECOMMENDATIONS 
 

4.1 Foundation Support 
 

For the elevated walkway foundation, McLaren recommends deep foundations that 
would derive their strength from drilled piles grouted into the weathered rock in the 
sloped areas where the path will be an elevated platform. In the area when the 
pathway is able to be placed at the grade level, a loading of 1 kip per square foot 
should be used for design bearing strength.  

4.1.1 Foundation Recommendations 
 
Based on the investigation, McLaren recommends that drilled mini piles will be 
required for the elevated trail sections. Sizing will be designed on final loading. The 
preliminary design is 9 5/8” diameter, 0.434 inch thick mini piles that are drilled 15 
feet into the weathered rock.  
 
The preliminary design loads for the piles are an axial load of 40 tons and a shear 
load of 2 kips. 
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4.1.2 Pile Lateral Load 
 

   The safe working lateral load will be one (1) ton for the mini piles. 

4.1.3 Inspection and Reporting Procedures for Pile Installation 
 

Several near-surface obstructions are present and may need to be either excavated or 
pre-augered prior to installation of piles. Any subsurface utilities must be relocated 
prior to the start of construction. 

 
It is recommended that a qualified inspector be on site at all times to monitor pile 
installation. This inspector must report size, length, number of splices, and depth for 
each pile. If lateral movement is observed during pile installation, testing should be 
used to verify capacity. 

 
4.2 Settlement 

 
Due to the presence of the clay, the walkway will likely have some settlement. An 
approach slab to account for this differential settlement is recommended. 
 

5.0 SEISMIC DESIGN CONSIDERATIONS 
 
The new structures shall be designed to resist stress produced by lateral forces in 
accordance with Section 1613 of the 2010 New York State Building Code. The 
material conforms to the properties that define Site Class D.  
 
 
Accordingly, the following values should be used for the project: 
 

Mapped Spectral Response Acceleration for Short Periods [Section 1613.5.1] SS = 0.223g 
Mapped Spectral Response Acceleration for 1-Second Period [Section 1613.5.1] S1 = 0.068g 
Site Coefficient [Table 1613.5.3(1)] Fa = 1.60 
Site Coefficient [Table 1613.5.3(2)] Fv = 2.40 
Max. Considered Earthquake Spectral Response for Short Periods [Eq. 16-47] SMS = 0.356g 
Max. Considered Earthquake Spectral Response for 1-Second Period [Eq. 16-48] SM1 = 0.163g 
Design Spectral Response Acceleration for Short Periods [Eq. 16-49] SDS = 0.238g 
Design Spectral Response Acceleration for 1-Second Period [Eq. 16-50] SD1 = 0.109g 

      
This structure is an Occupancy Category II (see Table 1604.5). Based on the above 
values and the 2010 New York State Building Code Tables 1613.5.6(1) and 
1613.5.6(2), all structures shall be designed to Seismic Design Category “B”.  The 
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Seismic Design Category and values for design must be confirmed by the project 
structural engineer.  

 
6.0 CONSTRUCTION RECOMMENDATIONS 

 
6.1 Site Preparation 

 
The initial site preparation should commence with removal and offsite disposal of the 
asphalt pavement and loose fills. All existing utilities within the proposed building 
footprint should be relocated prior to construction.  
 
The Contractor shall be responsible at all times for conducting all earthwork 
operations in a safe and prudent manner such that all workmen and the general 
public will be protected from hazards. The Contractor shall observe all applicable 
local, State and/or Federal requirements. 

 
6.2 Re-use of Excavated Material 

 
In general, the in situ clay material below the fill is unsuitable to be reused as general 
backfill. Reused fill materials should conform to the sieve and compaction standards 
of Sections 6.3 and 6.4 of this report. Sand soils are suitable to be reused. 

 
6.3 Borrow Fill 

 
All borrow fill soil should consist of soils which are predominately sand and gravel 
with no more than 10% passing the 200 sieve, and have no particle greater than 4 
inches, containing no deleterious material or environmental contaminants.   
 

6.4 Compaction 
 

Fill sections shall be constructed of acceptable material and deposited in successive 
lifts with a loose thickness of each lift not to be more than twelve (12) inches before 
compaction.  The soil shall be compacted to the maximum dry density obtained in 
the lab (ASTM D-1557) as follows: 
 

 
PERCENT OF MAXIMUM  
LABORATORY DENSITY 

LOCATION ASTM D698 
Subgrade & Fill below Pavement 95  
Subgrade & Fill in All other Areas 92  
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We recommend for the sections that are to be built on grade that a 10 ton foot roller 
be used to proof roll the subsurface after the organics layer is stripped. 
  

6.5 Excavation & Temporary Soil Support 
 

It may be necessary to perform the required foundation excavations via earth support 
provisions such as sheeting and bracing.  Areas which are not restricted by space 
constraints, may, in all likelihood, be performed within open excavations in 
conformance with applicable local, state and federal OSHA safety regulations.   
 
For excavations that are required to be sheeted and shored, the contractor shall submit 
working drawings and calculations for the design of the sheeting and shoring.  The 
drawings and calculations shall be certified by an Engineer registered in the State of 
New York. 

 
6.6 Dewatering 

 
Groundwater was encountered at an elevation of 5’-7’ in all borings. Should any 
dewatering be necessary, The Contractor is responsible for means and methods for 
dewatering. 

 
This report has been respectfully submitted in accordance with the request of D & B 
Engineers & Architects, P.C., and is, to the best of our knowledge, accurate and complete. 
Any questions regarding its content should be addressed to: McLaren Engineering Group, 
100 Snake Hill Road, West Nyack, New York 10994. 

 
 

Respectfully submitted, 
 
The Office of 
McLaren Engineering Group 
M.G. McLAREN, P.C. 
                                             
 
 
 
Luke Daur, P.E.    
Senior Project Engineer 
 
MGMcL/SLG/LAD/rjk 
 
cc:   File 150769 
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