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January 12, 2024 

 

via email to JAnderson@greenleafcm.com 

Green Leaf Construction 

98 Adams Street, Suite 105 

Leominster, MA  01453 

 

ATTN: Mr. Jami Anderson, Senior Project Manager  

 

RE: Report of Subsurface Exploration and  

  Geotechnical Engineering Evaluation 

  Proposed F.W. Webb Building 

  Amherst, New York 

  JPSLLP #223246.00 

 

Dear Mr. Anderson: 

 

This documents subsurface explorations and geotechnical engineering evaluations for the Proposed 

F.W. Webb building in Amherst, New York.  We determined the proposed expansion should be 

constructed on conventional foundations with concrete slab-on-grade floor. 

SITE DESCRIPTION 

The approximately 20-acre vacant site was at 669 S. Youngs Road in Amherst, NY (Figure 1).  Based on 

historic aerial photographs, a wood-framed single family house was near the center of the site.  The 

building was demolished sometime between 1985 and 1995.  The site was bounded by Ellicott Creek to 

the south and west, S. Youngs Rd to the east and a field to the north.  A recent survey indicated that the 

site sloped down from Elevation 695 ft at the northeast corner down to Elevation 678 ft along Ellicott 

Creek at the southeast corner of the site.   

PROJECT DESCRIPTION   

Current plans for the site include constructing an approximately 110,000 sq-ft one-story steel-framed 

warehouse building with the floor level at Elevation 393.0 ft with a loading dock along the south side of 

the building.  Paved parking is planned along the west, south and east of the building with stormwater 

management areas to the west and south of the parking areas.  Grades will have to be raised as much 

as 7 ft along the southwest building corner to meet the proposed floor level.   

A Grading Plan indicated that grades in the western paved parking area will be raised by as much as 7 ft 

in some areas.  

Building loads were not available, but we estimated maximum column loads of 250 kips and maximum 

wall loads of 2 kips per foot.  Warehouse floor loads were not available, but we presume relatively light 

plumbing parts to be stored on racks.  

GEOLOGY AND SEISMICITY 

Based on local geology we believed the site was underlain by a shallow layer of dense glacial till over 

shallow bedrock. We expected the bedrock to be encountered at less than 10-ft-depth.  Bedrock was 

expected to be Onondaga and Bois Blanc Limestone.   
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According to ASCE 7-16, the design earthquake is characterized by mapped spectral response 

accelerations Ss = 0.171 g, S1 = 0.045 g, and PGA = 0.096 g.  

PREVIOUS SUBSURFACE EXPLORATIONS 

Explorations were performed by Terracon Consultants in November of 2021 for a different project just 

to the north of the subject site.  It consisted of drilling 18 Test Boring (B-#) but Test Borings B-16, B-17 

and B-18 were drilled within the subject site.  Pertinent Test Boring logs are in Appendix A.   

The explorations encountered between two to four feet of topsoil mixed with old fill consisting of silt, 

clay, sand, glass and limestone fragments.  Standard Penetration Test (SPT) N-values in the topsoil/fill 

ranged from 5 to 29 blows/ft with an average of about 12 blows/ft, indicating an overall stiff state.  

Below the topsoil one to two feet of dense glacial till was encountered above Limestone bedrock.  

Standard Penetration Test (SPT) N-values in the fine sand ranged from 55 to 100+ blows/ft with an 

average of about 50 + blows/ft, indicating an overall  very dense state.  Sampler and Auger refusal was 

encountered between 3.5 and 5 ft below grade (Elevation 677.1 to 683 ft). 

Groundwater was not encountered in the borings. 

Bedrock was encountered between 3.5 and 5 ft below grade (Elevation 677.1 to 683 ft).  Nearby rock 

cores indicated Rock Quality Designations between 55% to 78%.  Rock core recovery was not recorded 

on the logs.   

SUBSURFACE EXPLORATIONS AND FINDINGS 

While the three test borings provided good detail on subsurface conditions, we planned additional 

explorations to confirm conditions across the rest of the site.  We directed and oversaw the subsurface 

exploration on December 13, 2023 that consisted of excavating the 23 Test Pits shown on Figure 2.  Test 

pits were excavated by our subcontractor Jerry’s Contracting Enterprises, Inc. using a tracked excavator.  

Subsurface conditions were as shown on the Test Pit Logs in Appendix B.  Our Engineer interpreted the 

results of the 2023 explorations and previous explorations to develop the soil profiles on Figures 3 and 

4. 

The test pits typically encountered 10 to 18 inches of topsoil.  Below the topsoil, 0.5 to 4.5 ft of dense 

glacial till was encountered.  Pocket Penetrometer readings indicated Unconfined Compressive Strength 

(UCS) of the silty soil of was typically from 2.5 to greater than 4.5 tsf which indicated a very stiff to hard 

consistency.  Hard limestone was encountered below the topsoil and glacial till between 10 inches and 

6.7 ft below grade (Elevation 680.75 ft to Elevation 690 ft).  The excavator could not rip into the hard 

bedrock. 

Groundwater was not encountered in any of the test pits. 

We interpreted results of the explorations to develop the bedrock surface on Figure 2. 

PREVIOUS LABORATORY TESTING 

Compression strength testing was performed previously by Terracon on the limestone bedrock from Run 

#1 of B-8 (between 7.0 to 7.3 ft).  The uniaxial compressive strength (UCS) from the testing was about 

12,000 psi.  Results are in Appendix C.   

GEOTECHNICAL ENGINEERING EVALUATION 

Based on the findings of the explorations, we determined that the building should be constructed on 

conventional shallow foundations. The floor can be constructed as a concrete slab-on-grade.   
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Foundations bearing on the native glacial till should be proportioned for a net allowable bearing pressure 

of 3 ksf.  Foundations bearing on the rock should be proportioned for a net allowable bearing pressure 

of 10 ksf.  A higher bearing pressure on rock could be justified on a case-by-case basis, but minimum 

practical footing sizes and/or footing sizes required to resist uplift loads may govern.  Based on the 

finished floor Elevation at 693 ft, we expect foundation bearing level from Elevation 688 ft to 690 ft.  

Where bedrock is deeper than expected foundation bearing level it might be practical to excavate 

deeper (anticipated 2 to 4 ft below bearing level) to found footings on bedrock or lean concrete placed 

on rock.  Foundations requiring protection frost should bear at least 48 inches below final adjacent 

grade.  Footings required frost protection that bear on rock above this level may be acceptable but 

should be approved by the engineer at the time of construction.  

Four-foot-high retaining walls may be required at loading docks.  Conventional cantilever walls may be 

most compatible with the proposed type of construction.  Design cantilevered stem walls for active earth 

pressure.  For seismic design, the seismic resultant force increment should be applied at a distance of 

0.3H above the bottom of the wall and calculated according to the Mononobe-Okabe method.  The 

traffic vertical surcharge should be taken as at least 300 psf to account for both potential construction 

and long term loads.  The horizontal component of surcharge should be determined by multiplying the 

vertical value by 0.5.  Walls should be backfilled with free-draining crushed stone or sand and gravel 

having less than 10 percent passing the #200 sieve.   

We determined that Site Class B should be used for Seismic Design in accordance with Section 1613 of 

the NYS Building Code (NYSBC) based on the previous shear wave velocity measurements taken at the 

site.   

The 10 to 18-inch-thick layer of topsoil should be removed from building and pavement areas and to at 

least 5 ft beyond.  This material is not suitable for re-use as structural fill. 

The native glacial till soil is moisture sensitive and has a narrow range of moisture content for 

compaction and will lose strength if disturbed when wet and is susceptible to frost-heave.  You should 

plan to import granular structural fill. 

The silty subgrade soils will be sensitive to construction traffic.  It may be advantageous to provide a 

working mat of an 18-inch-thick layer of crushed stone in areas of pavements or on-grade floors in these 

areas.  The tops of the mat should be cleared of contaminated stone before placing required additional 

subbase.  

Water is not expected to be encountered during excavation work for foundations.  Water from 

precipitation can probably be handled with sumps and pumps. 

GEOTECHNICAL ENGINEERING RECOMMENDATIONS 

Based on our evaluations, we recommend constructing the proposed structure on conventional 

foundations with a concrete slab-on-grade floor according to: 

A. Site Preparation 

 

1. Remove vegetation and topsoil from building and pavement areas and to at least 5 ft beyond.  

 

2. Repair test pit excavations by removing disturbed soil at test pit locations and backfilling with 

compacted structural fill. 

 

3. If necessary, lower grades further to 12 inches below bottom of the proposed floor slab in building 

area and pavement areas and to 5 ft beyond. 
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4. Proof-roll subgrade in building and pavement areas in condition of low soil moisture, by making at 

least 4 overlapping passes of a self-propelled vibrating drum compactor having static weight of at 

least 10 tons. Proofrolling is to have the effects of compacting the subgrade and exposing unstable 

areas.  This requirement can be waived where bedrock is exposed.  The silty glacial till layer below 

the topsoil is moisture-sensitive and will lose strength if disturbed when wet. Therefore, after 

subgrade approval by the Engineer’s representative, subgrade should be covered with imported 

granular structural fill without delay to protect it.  

 

 

5. Repair unstable or un-compactable areas disclosed by proofrolling and as directed by the engineer’s 

representative, by undercutting unsuitable soil and replacing with well-compacted structural fill. 

 

6. After subgrade approval by the Engineer’s representative, compact structural fill and backfill in 

building area to at least 93 percent of the maximum modified Proctor density as determined by 

ASTM D1557 procedure.  Place fill with lift thicknesses compatible with compaction equipment and 

testing laboratory capabilities, but no thicker than 12-inch loose thickness. 

 

7. Use structural fill conforming to the gradation requirements of NYSDOT 733-04 Type 2.  

Consideration may be given to substituting other moisture insensitive, less expensive material, for 

structural fill if it has less than 10 percent passing the #200 sieve, is well graded, and has no particles 

greater than 4 inches. 

 

B. Foundation Design and Construction 

 

1. Set foundations to bear on undisturbed natural subgrade or structural fill on stable natural subgrade. 

 

2. Proportion footings for net allowable bearing pressure of 3 ksf for footing bearing on undisturbed 

natural glacial till or structural fill on stable native soils.  For footings bearing on bedrock proportion 

footings for net allowable bearing pressure of 10 ksf. 

 

3. Use minimum column footing width of 36 inches; use minimum wall footing width of 24 inches. 

 

4. Construct footings requiring protection from frost heave at least 48 inches below finished grade.  

Footings bearing directly on hard rock may bear above this depth if approved by the Engineer at the 

time of construction. 

 

5. Construct footings on stable subgrade free of loose or disturbed material after approval by the 

Engineer’s representative.  

 

6. If unsuitable subgrade is encountered at bearing level, undercut subgrade as directed by the 

Engineer’s representative and replace with well compacted structural fill. 

 

7. For seismic design use Site Class B in accordance with NYSBC Section 1613. 

 

C. Concrete Slab-on-Grade Floor 

 

1. Construct concrete slab-on-grade floor on subbase consisting of at least 4 inches of well compacted 

crushed stone or crushed gravel conforming to NYSDOT Standard Specification Item 733-04 Type 2.  
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Compact the subbase to at least 95 percent of the maximum modified Proctor density as determined 

by ASTM D1557. 

 

2. Before placing subbase, proofroll subgrade by making at least 4 overlapping passes in each of 2 

perpendicular directions using a smooth-drum, vibratory roller having static weight of at least 10 

tons.  Cover subgrade with subbase without delay after approval of proofrolling by Engineer’s 

representative. 

 

3. For approved floor subgrade, use subgrade modulus of 150 pci for slab thickness design. 

 

4. Furnish a vapor barrier beneath slabs in conditioned or moisture sensitive spaces, and especially if 

impermeable floor finishes are used.  Vapor barrier is to conform to Stego 10 mil, or equivalent. 

 

D. Building Entries 

 

1. Construct pavements and slabs at out-swinging doors within 5 ft of the building over non-frost-

heave susceptible soil to a depth of 4 ft, such as NYS DOT Standard Specification Item 733-04 Type 

2. 

 

E. Retaining Walls at Loading Docks 

 

1. For retaining walls, use design parameters in Table 1: 

 

Table 1. Values for Retaining Walls 

 

Table 1. Values for retaining walls backfilled with structural fill over rock 

Unit weight (γ) 135 pcf 

Internal Friction Angle 34° 

Ka  0.28 

Kp 3.54 

Vertical Surcharge  300 psf for traffic loads (if applicable) 

Seismic Resultant Force  ΔPae=0.5γH20.75ah 

ah= peak ground acceleration  0.096 g 

 

F. Pavement Design and Construction  

 

1. Construct all pavements on a subbase course for drainage.  Proofroll the subgrade as described in 

Section C above. 

 

2. Repair unstable areas by over-excavating and replace with well-compacted structural fill as 

directed by Engineer’s representative.  Compact structural fill to a minimum of 95 percent of the 

maximum modified Proctor dry density. 

 

3. After results of proofrolling are approved by engineer’s representative, place pavement subbase 

without delay. 

 

4. Pavement subbase to consist of crushed stone conforming to NYSDOT Specification Item 733-04 

Type 2 or 4 and compacted to at least 95 of the maximum modified Proctor maximum density as 

determined by ASTM D 1557 procedures without correction for oversized particles. 
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5. Design pavements based on CBR = 10 for pavements constructed on at least 6 inches of imported 

granular structural fill provided subgrade is stable during proofrolling, compacted at moisture 

content dryer than 1 percent wet of optimum, and the following thicknesses given in Table 2:  

 

TABLE 2 

 

Pavement Type Max. ESALs 
Top Course 

Thickness (in) 

Binder Course 

Thickness (in) 

Subbase 

Thickness (in) 

Standard Duty 141,600 2.0 2.0 4 

Heavy Duty 220,000 2.0 2.0 5 

 

 If the design ESALs exceed those shown in Table 2, these values will have to be re-evaluated and 

adjusted accordingly.  All asphalt should conform to NYS DOT Standard Specifications. 

 

6. For concrete pavements, use 6 inches of unreinforced concrete over 8 inches of well compacted 

subbase designed based on a subgrade modulus of 150 pci. 

 

G. Special Inspections 

 

In accordance with Chapter 17 of the New York State Building Code, these special Geotechnical 

Inspections should be provided: 

 

1. Subgrade approval by Engineer’s representative for building area before placing structural fill, and 

for footing subgrade and floor subgrade. 

 

2. Verification of structural fill and backfill materials and documentation of the degree of relative 

compaction. 
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Thank you for the opportunity to be of service to Green Leaf Construction.  Please contact us if you have 

questions or if we can be of further service. 

 

Respectfully submitted, 

 

JOHN P. STOPEN ENGINEERING LLP 

EDIN HURTIC, E.I.T.        JASON THORPE, M.Sc., P.E. 

Geotechnical Engineer       Partner, Geotechnical Engineer 

 

EH/JT 

 

Attachments:  

 Figure 1. Site Location Plan 

 Figure 2. Subsurface Exploration Plan 

Figure 3. Soil Profile A 

 Figure 4. Soil Profile B 

 Appendix A: 2021 Test Boring Logs 

 Appendix B: 2023 Test Pit Logs 

 Appendix C: 2021 Laboratory Testing 
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APPENDIX A: 
2021 TEST BORING LOGS 
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APPENDIX B: 
2023 TEST PIT LOGS 

 

  



























 

 

 

 

APPENDIX C: 
2021 LABORATORY TESTING 
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