
Note to Reader:

The following Geotechnical Report was based on an earlier design in which disturbance of the

existing pond located north of the store was contemplated.

This Geotechnical Report will be modified to omit disturbance of the pond and the steeply

graded slopes within the pond disturbance area. A retaining wall will be provided to avoid

disturbance to the pond.

The subsurface investigation and findings of the following report are relevant to the current

proposed design.
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I. INTRODUCTION

Tierney Geotechnical Engineering, PC (TGE) is pleased to present our report for the subsurface exploration

and geotechnical investigation for the proposed expansion to the existing Wal-Mart Store No. 2043 in

Warsaw, Wyoming County, New York. This investigation was performed per the request of Mr. Jack

Buholtz, P.E. with BERGMANN ASSOCIATES (BERGMANN).

A preliminary geotechnical report (dated September 12, 2006) was previously prepared by TGE. The

subsurface investigation program completed for that preliminary geotechnical investigation forms a part of,

and has been included with this final geotechnical report. A complete geotechnical report (dated February

16, 2007) was previously submitted to BERGMANN. However significant changes in the layout of the

proposed expansion, pavement areas and fill slopes (i.e. significant reduction in footprint of new expansion;

changes in the layout of new pavement areas; steep slopes proposed within the northwestern portion of the

site) have occurred since the preparation of this report. In addition, the latest Geotechnical Investigation

Specifications and Report Requirements (dated 5/29/08) were amended since our original Subsurface

Exploration and Geotechnical Investigation was prepared, therefore some requirements presented in the latest

specifications were not addressed in the original geotechnical report. We have therefore prepared a new

(revised) geotechnical report for the site.

We have performed our work in accordance with the latest received Geotechnical Investigation Specifications

and Report Requirements, dated 5/29/08. Any deviations from the requirements resulting from specific

geological, topographic, and drainage conditions at the site were discussed with the Civil Engineering

Consultant (BERGMANN) prior to implementing. A copy of the existing Store’s original Geotechnical

Report and Foundation Subsurface Preparation was not available at the time of the preparation of this report.

Our scopes of services, include subsurface exploration within the proposed building additions, pavement

areas, and originally proposed storm water management facility using test borings and pavement cores;

infiltration testing per NYSDEC Stormwater Management Design, Appendix, D; a laboratory testing

program; preparation of subsurface exploration logs; geotechnical evaluation of the subsurface conditions;

and preparation of this report. Our report presents the results of our subsurface investigations and

geotechnical evaluation, and includes a description of the existing site conditions and proposed construction;

a description of the subsurface conditions; laboratory test program results; geotechnical engineering

recommendations for foundation types and allowable bearing pressures, anticipated settlements, floor slab,
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lateral earth pressure and seismic design parameters, and flexible and rigid pavement design

recommendations; and a discussion of construction considerations such as site preparation, earthwork and

excavations, fill and backfill material with placement criteria, and control of water. The appendices include

site vicinity map and subsurface exploration location plan; subsurface exploration logs and profiles; photos

of pavement cores; laboratory test results; sample calculations for pavement design and slope stability; and

the Client’s Geotechnical Investigation Fact Sheet, Foundation Design Criteria, and Foundations Subsurface

Preparation Notes. 

II. BACKGROUND INFORMATION

A. Existing Conditions

Information pertaining to the project, including the latest site plan and the latest Geotechnical Investigation

Report Requirements, was provided by BERGMANN. Additional information was obtained during site visits

by our personnel. The site is located at 2348 New York State (N.Y.S.) Route 19 in Warsaw, Wyoming

County, New York. The site is presently developed with the existing Wal-Mart Store No. 2043. The

remainder of the project site is presently developed with existing pavement, a storm water detention pond,

and lawn areas. The area immediately west of the site is presently undeveloped, and consists of an open field

with moderately high vegetation such as goldenrod, and sparse brush. Oatka Creek, a major tributary to the

Genesee River, is located just west of the project site. No surficial evidence of bedrock was observed on the

site, such as outcroppings or cuts. The existing Wal-Mart store is accessible from N.Y.S. Route 19.

The project site is located at the bottom of the Oatka Creek valley (commonly known as Wyoming Valley).

The site topography generally decreases slightly from the east to the west. As the site is presently developed,

it appears that surface runoff is directed away from the existing structure to sheet drain into the existing

stormwater catch basin system, and or to the west and northwest. We understand that the existing site was

partially filled in order to achieve the finished grades for the existing store and paved areas. The top of the

existing fill slope (located to the west and to the east of the existing Wal-Mart Store) is at approximately

elevation 990 feet and the bottom is at approximately elevation 974 feet. In general, we understand that

approximately 4 feet of earthwork fill may have been performed within the eastern portion, and up to 15 feet

in the western portion of the site. We also understand that the finished floor elevation for the existing Wal-

Mart building is at approximately elevation 993.80 feet.

The latest Geotechnical Investigation Specifications and Report Requirements (5/29/08) include a

comprehensive evaluation of pre-existing site conditions. Pre-existing conditions (i.e. geology, topography,

present development) were considered in developing the scope of services for our original geotechnical

investigation. We understand that a Phase I Environmental Site Assessment Report (ESA) has been prepared

by BERGMANN (reference to BERGMANN Project No. 6956.00 dated November 22, 2006) for the site,

however information from this assessment was not reviewed in developing our original subsurface

investigation as it was not available at the time. Based upon the ESA  report, we understand that the subject

property remained largely undeveloped and agricultural in nature prior to the building of the existing Wal-

Mart Store. 
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B. Proposed Construction

The project consists of a proposed expansion to the existing Wal-Mart store and new associated light and

heavy duty pavement areas. A storm water management area, which was originally proposed within the

easternmost portion of the project site, is no longer planned and has been deleted from the latest plans.

The main building expansion is proposed on the west and the south sides of the existing Wal-Mart store.

Smaller additions are also proposed to the north and east sides of the existing store. A portion of the existing

storm water detention pond is located beneath the new northwestern portion of the proposed pavement areas,

and will therefore be filled.

The proposed building expansion will consist of single story, slab-on-grade structures. The total expansion

is anticipated to be approximately 63,400 square feet in plan area. The total footprint of the existing building

and expansion will be approximately 140,000 square feet in plan area. We understand that the building

superstructure is a combination of concrete masonry shear walls (load-bearing and non-load bearing) and steel

columns supporting roof loads by means of steel joist girders and steel joists. Based upon the Building

Structural Data for the Proto Wal-Mart Building Prototypes, provided in the latest Geotechnical Investigation

Specifications and Report Requirements, we understand that perimeter walls will be tied to the building slab

with dowels so that no differential movement between the wall and slab occurs. Typical bay spacing will be

approximately 48 feet by 50 feet. We understand that the typical exterior and interior column loads may be

40 and 77 kips respectively, with a maximum interior column load (due to occasional severe live loading) of

125 kips. The concrete masonry wall gravity loads range from 1.5 to 2.0 kips per lineal foot (klf). We

understand that the maximum uniform live load on the slab-on-grade will be approximately 125 pounds per

square foot (psf), with a maximum floor slab concentrated load of 5 kips. 

We understand that the finished floor elevation for the new Wal-Mart store will be at the same elevation as

the existing store, or at approximately 993.80 feet. Based upon the existing and proposed grades, we

anticipate that the earthwork fill required within the expansion footprint in order to attain the proposed design

finished floor elevation of 993.80 feet will range from a minimum of 1foot (in proximity to the existing

building) to a maximum of approximately 10 feet (along the western portion of the new expansion). Please

note that most of the expansion footprint (approximately 3/4 of the entire expansion footprint) will require

3 feet or less than earthwork fill, and the remainder 1/4 of the expansion footprint will require 3 to 10 feet

of earthwork fill. 

With regards to the proposed light and heavy duty pavement areas associated with the new Wal-Mart store,

based upon local climatic conditions and experience with the project area, we recommend that an Equivalent

Single Axle Load (ESAL) of 35 be used for Standard Duty Pavement, and an ESAL of 350 be used for Heavy

Duty Pavement (Reference Appendix D. Pavement Design Calculations). Based upon the existing and

proposed grades, we anticipate that up to 17 feet of earthwork fill could be required within the pavement areas

in order to attain the proposed finished design pavement elevations. Furthermore, we understand that a portion

of the existing storm water detention pond (which is located within the northwestern portion of the site) will

be filled to provide new pavement areas. Based upon the latest site plan, we understand that a portion of the

new filled slope along the northwestern portion (within the existing stormwater detention pond) of the site

is proposed at a slope of 1 Vertical to 1.5 Horizontal (1V:1.5H) in order to minimize (as much as feasible)

disturbance within the existing storm water detention pond.
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III. SUBSURFACE EXPLORATION

A. Subsurface Exploration

The subsurface exploration performed at the project site for this investigation (including the preliminary

geotechnical investigation completed in September 2006), consisted of a total of 43 test borings and 6

pavement cores, performed from September 7, 2006 to November 30, 2006. The test borings and pavement

cores were located in the field by TGE. The test boring locations were determined (in part) based upon the

Geotechnical Investigation Report Requirements, and BERGMANN’s Conceptual Site Plan (Drawing CP-11

dated October 9, 2006) available at the time of our subsurface investigation. A new site plan was provided

by BERGMANN for the preparation of this report. This new plan had significant changes from the original

site plan (i.e. smaller building footprint; changes in the pavement layout; elimination of the originally

proposed storm water management area; steeped filled slopes). As a result, some of the borings performed

within the original building footprint have shifted slightly outside of the new building footprint. However it

is our opinion that sufficient coverage of these areas has been accomplished, and that this coverage satisfies

the Wal-Mart specifications for test boring location and frequency. The borings and pavement cores were

performed as follows:

1. Fourteen (14) test borings were completed in or within proximity  to the footprint of the originally

proposed building expansion. The borings (designated as B-1 through B-14) were advanced to depths

ranging from 19.2 feet to 100 feet below the existing ground surface. Based upon the latest site plan,

borings B-9, B-10, B-13, and B-14 are now located within proposed pavement areas, as a result of

a reduction in the building footprint. 

2. Sixteen (16) test borings were performed in or within proximity to the originally proposed pavement

areas associated with the Wal-Mart store expansion. The borings (designated as P-1 through P-16)

were advanced to depths ranging from 10 feet to 12 feet. Six (6) pavement cores were obtained at

selected locations to obtain information about the existing pavement sections. The pavement cores,

designated as C-1 through C-6, were advanced through the entire section of the existing pavement

sections. Based upon the latest site plan, borings P-3, P-4, P-5, P-11, P-15, and P-16 are now located

in non-pavement areas. 

 3. Thirteen (13) test borings  were performed within the originally proposed stormwater management

area (which we understand is no longer planned and has been deleted from the latest plans). The test

borings (designated as DP-1 through DP-13) were generally advanced to a depth of 10 feet, with the

exception of DP-1 and DP-2 which were completed at a depth of 20 feet below the existing ground

surface. Borings DP-1, DP-2, DP-3, DP-4, DP-5, DP-6, DP-7, and P-8, are now located in the general

area of the proposed filled slope.   

Two (2) temporary groundwater observation wells (2-inch diameter PVC) were installed in proximity to the

location of the completed boreholes B-8 and DP-5 to provide stabilized groundwater levels. 

The test borings were advanced using hollow stem augers, and the soil samples were obtained from the

borings using the Standard Penetration Test (SPT) in general accordance with the procedures set forth in test

standard ASTM D1586. Sampling by using a 2-inch diameter split-spoon sampler was generally performed

continuously in the upper 10 feet of overburden, and at 5-foot intervals below 10 feet to the completion

depths of the test borings. Four (4) thin walled Shelby tube samples were obtained at the location of boring

B-10 at depths of 18 feet to 20 feet, 29 feet to 31 feet, 39 feet to 41 feet, and 48 feet to 50 feet in general
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accordance with the procedure set forth in ASTM D1587. Upon removal the tubes were maintained in a

vertical position, packed with silica sand, and sealed with tape and wax. The Shelby tubes and representative

portions of the soil samples recovered from the test borings were properly transported to our office for

subsequent visual classification and laboratory testing by qualified personnel. The pavement cores were

obtained by TGE using a 3-inch diameter core barrel. 

Please note that a 100-foot deep test boring was performed at the location of boring B-9 (for seismic design

parameters). Furthermore, most of the building borings were completed at depths ranging from 40 to 80 feet

below the existing ground surface. 

The latest Geotechnical Investigation Specifications and Report Requirements (5/28/08) include test borings

along the alignment of proposed steep slopes and retaining walls at an interval of not greater than 50 feet.

Retaining walls are not anticipated at the site. However, we understand that some of the new fill slopes along

the northwestern portion of the site are now proposed at slopes of 1 Vertical to 1.5 Horizontal (1V:1.5H). The

alignment of the steep slope is located within an area occupied by an existing storm water detention pond.

As a result, and to avoid significant damage to the existing drainage structure, no additional borings were

completed within the alignment of the new filled steep slope.However, test borings DP-5, DP-7, DP-10, DP-

12, and P-15 were completed in proximity to the proposed filled steep slope (along the edges of the existing

detention pond).

The latest Geotechnical Investigation Specifications and Report Requirements (5/28/08) require the ground

surface elevations, and northing and easting (or latitude and longitude) coordinates for each boring location,

be included in tabular format in the geotechnical report. Northing and easting (or latitude and longitude) were

not obtained at the time of the stake out of the borings in the field (which was performed prior to this revision

to the specifications), and is therefore not included in our report. The ground surface elevation at each of the

test boring locations were estimated from the site plan available at the time of our subsurface investigation.

The approximate test boring and pavement core locations are presented in Appendix A. Drawings, and the

boring logs are presented in Appendix B. Subsurface Information.

B. Field Infiltration Tests

Two infiltration tests (IF-1 and IF-2) were performed on October 31, 2008 to provide more information

regarding the infiltration characteristics of the existing soils. The infiltration tests were performed by Mr.

Kevin Tierney, PE, with TGE, in accordance with the guidelines presented in the New York State

Department of Environmental Conservation (NYSDEC) Stormwater Management Design Manual, Appendix

D: Infiltration Testing Requirements. The infiltration tests were located in the field by a representative of

TGE. Following is a brief description of the infiltration testing method: 

1. At the location of each infiltration test, the boring was hand excavated to a depth of approximately

4 feet, and the PVC casing installed in proximity to the bottom of the hole.

2. After completion of the PVC casing installation, the casing was filled with clean water to a depth of

approximately 24 inches.

3. At the time of the infiltration test, the casing was refilled with approximately 24 inches of clean water

(measured from the bottom of the casing). The water level was then monitored for 1 hour, and the

drop from the top of the casing was measured and recorded. This procedure was repeated three

additional times, for a total of four observations.



Proposed Wal-Mart Expansion Store No. 2043
2348 N.Y.S. Route 19, Warsaw, New York
Project No. TGE.08.105      Page 6 of 31

Please note that the NYSDEC guidelines indicate that at the “tester’s discretion” the final field rate may either

be the average of the four observations, or the value of the last observation. The results of the infiltration tests

are presented in Appendix C. Field and Laboratory Test Results.

C. Laboratory Analyses 

The following laboratory analyses were performed on split-spoon samples obtained from the test borings, as

well as bulk samples obtained from hand dug test holes: 

1. Thirty (30) natural moisture contents were performed on selected soil samples recovered from test

borings in accordance with the procedure set forth in ASTM D2216. 

2. Four (4) grain-size analyses  were performed on selected samples obtained from the test borings, and

1 grain-size analysis was performed on the bulk sample obtained from the hand dug test hole,  in

accordance with the procedure set forth in ASTM D422 to provide information for soil identification

and classification and for strength correlations. 

3. Four (4) Atterberg Limits analyses were performed on selected samples recovered from the test

borings, and 1 Atterberg limits was performed on the bulk sample obtained from the hand dug test

hole,  in accordance with the procedure set forth in ASTM D4318 to provide information for soil

identification and classification and for strength correlations. 

4. One (1) moisture-density test (modified Proctor) was performed on the bulk sample obtained from

the hand dug test hole in accordance with the procedure set forth in ASTM D1557 to provide

information about the reuse of on-site soil as engineered fill material. 

5. One (1) California Bearing Ratio (CBR) test was performed on the bulk sample obtained from the

hand dug test hole in accordance with the procedure set forth in ASTM D1883. As part of the CBR

test the percent of swell was also measured during the 96-hour soaking period. The CBR test was

performed in order to aid in design recommendations for the proposed pavements.

6. Three (3) DIPRA 10-point soil evaluation tests were performed on selected samples recovered from

the test borings in accordance with the procedures outlined by the Ductile Iron Pipe Research

Association (DIPRA) Handbook to determine the corrosion potential of the on-site soils on metal

structures (i.e. buried pipes).

7. Three (3) water soluble sulfate content tests were performed on selected samples recovered from the

test borings to determine the potential for sulfates in the on-site soils to attack below grades concrete

structures (i.e. foundations). Furthermore, these tests (combined with the DIPRA results) should also

give an indication of possible acidic conditions.   

8. Three (3) organic content tests were determined in accordance with the procedure set forth in ASTM

D2974 on samples representative of the surficial on-site soils.

9. Three (3) unconfined compressive tests were performed on the thin-walled Shelby tube samples

recovered from boring B-10, in general accordance with the procedure set forth in ASTM D2166.

The test results were used to provide information for strength correlations of the cohesive soils.

10. Three (3) one-dimensional consolidation test were performed on the thin-walled Shelby tube samples

recovered from boring B-10, in general accordance with the procedure set forth in ASTM D2435.

The test results were used to evaluate anticipated settlements of cohesive soils.

11. Topsoil Analysis. The latest Geotechnical Investigation Specifications and Report Requirements

(5/28/08) include a more comprehensive testing program for in-situ topsoil material. Topsoil testing

in accordance with the latest requirements was completed for this geotechnical report. 



Proposed Wal-Mart Expansion Store No. 2043
2348 N.Y.S. Route 19, Warsaw, New York
Project No. TGE.08.105      Page 7 of 31

The laboratory test results are presented in Appendix C. Field and Laboratory Test Results.

Some of the tests listed in the latest Geotechnical Investigation Specifications and Report Requirements were

not performed because of the following reasons:

1. As a part of the CBR test, the soil sample tested was soaked for 96 hours and the swell was measured.

The sample experienced low to moderate swell during the test. Based upon this result and the

Atterberg limits, it is our opinion that the on-site soils have a low to medium potential of expansion,

and therefore swell tests were not performed.

2. Triaxial shear strength tests were not performed for the project, since the grading information

available at the time of our original geotechnical investigation did not indicate steep cut/fill slopes

and/or retaining walls of sufficient height to warrant these tests. However, based upon the latest site

plan, a portion of the fill slope along the northwestern portion of the site is now proposed at a slope

of 1 Vertical to 1.5 Horizontal (1V:1.5H). It is our opinion that performing shear strength tests (i.e.

triaxial tests) of the on-site soil would not provide significant strength parameters, since the exact

source and nature of the possible borrow material to be used for the fill slope construction was

unknown at the time of our subsurface investigation. Strength parameters (for the on-site soils) were

determinated from the results of the above described testing program, and from generally accepted

soil mechanics and foundation engineering empirical relationships. The strength parameters (i.e.

internal friction angle; adhesion; coefficient of sliding friction) are presented in Section G. Lateral
Earth Pressure Design Parameters. 

IV. SUBSURFACE CONDITIONS

A. Subsurface Conditions

The subsurface conditions discussed in this report were inferred from the 43 test borings, 6 pavement cores,

and 2 field infiltration tests performed for this geotechnical evaluation. Subsurface conditions between

exploration locations, including topsoil and fill thicknesses, will vary. The contractor should not rely solely
upon the subsurface conditions discussed in this report for bidding purposes, and is encouraged to
perform site observations as needed. The stratification lines indicated on the subsurface exploration log are

approximate and may indicate gradational changes. Elevations presented in the test boring logs and in this

report should be interpreted from existing grades at the time at which the borings were performed. This

information in not to be relied on as being exact or complete, and shall not be used for bidding purposes.

TGE does not make any representations or warranties, either expressed or implied, as to the suitability of this

information for any specific purpose. More detailed information about the subsurface conditions at each of

the borehole locations are presented in Appendix B. Subsurface Information.

A.1. Proposed Wal-Mart Store Expansion

The subsurface conditions disclosed by the test borings performed in or within proximity to the originally

proposed expansion footprint generally consist of up to 8 inches of topsoil at the ground surface, generally

underlain by fill and/or possible fill material. The in-place fill generally consists of mixtures of silt, sand,

gravel, and clay in varying proportions (i.e. silt and clay; clay and silt; sand and gravel; clayey silt). The fill

varies in color (i.e. grayish-brown; brown; gray), is moist to very moist (occasionally wet), and medium to

hard in consistency (when comprised primarily of cohesive silt and clay) or compact to very compact in

density (when consisting mainly of non-cohesive silt, sand, and gravel). With the exception of B-6, the
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existing fill is generally free of organics and other deleterious material, and was encountered to depths of 2

feet to 15 feet below the existing ground surface. In B-6, buried topsoil was encountered within the fill at

depths ranging from 6 feet to 7 feet below the existing ground surface.  

Beneath the fill, the borings encountered native soils consisting of mixtures of brown, grayish-brown and gray

silt and clay (in varying proportions) with varying amounts of shale fragments, gravel, and sand. Seams

and/or layers of fine sand and/or silt (with varying amounts of gravel) were occasionally encountered

interbedded within these soils. These native overburden cohesive soils generally have a varved structure, are

generally moist to very moist (occasionally wet), and are hard to medium in consistency to depths of

approximately 18 feet to 30 feet. Below this depth, the cohesive native soils are generally wet and soft to very

soft in consistency, as indicated by the SPT-N value. With the exception of borings B-3 and B-4, the borings

were generally completed within the soft to very soft native soils, at depths ranging from 25 feet to 100 feet.

Boring B-3 was completed with sampler refusal at a depth of 19.2 feet within the possible sand and gravel

fill material, and boring B-4 was completed with sample refusal at a depth of 20.3 feet within the hard clay

and silt native soil.   

A.2. Proposed Pavement Areas

The subsurface conditions disclosed by the test borings performed within to the originally proposed pavement

areas generally consist of up to 8 inches of topsoil at the ground surface, generally underlain by fill and/or

possible fill material (with the exception of borings P-4, P-5, P-14, P-15, and P-16). The in-place fill generally

consists of mixtures of silt, sand, gravel, and clay in varying proportions (i.e. silt and clay; clay and silt; sand

and gravel; clayey silt). The fill varies in color (i.e. grayish-brown; brown; gray), is moist to very moist

(occasionally wet), and medium to hard in consistency (when comprised primarily of cohesive silt and clay)

or compact to very compact in density (when consisting mainly of non-cohesive silt, sand, and gravel). With

the exception of P-7 and P-12, the existing fill is generally free of organics and other deleterious material,

and was encountered to depths of 2 feet to 10 feet below the existing ground surface. In P-7, the fill contains

“little” organics between 4 feet and 5 feet, and in P-12, buried topsoil was encountered beneath the fill

between depths of 4 feet and 4.5 feet below the existing ground surface

Beneath the fill, and below the topsoil at the locations of borings P-4, P-5, P-14, P-15, and P-16, the borings

encountered native soils consisting of mixtures of brown, grayish-brown and gray silt and clay (in varying

proportions) with varying amounts of shale fragments, gravel, and sand. Seams and/or layers of fine sand

and/or silt (with varying amounts of gravel) were occasionally encountered interbedded within these soils.

These native overburden cohesive soils generally have a varved structure, are generally moist to very moist,

and are hard to medium in consistency. These borings were generally completed within these soils at depths

ranging from 10 feet to 12 feet below the existing ground surface. Please note that at the locations of borings

P-5, P-13, and P-14, grayish-brown to gray highly weathered shale fragments were generally encountered

at depths ranging from 4 feet to 8 feet below the existing ground surface.   

Pavement cores were obtained using a 3-inch diameter core bit within the existing pavement areas. The

pavement cores were advanced in order to evaluate the condition of the existing asphalt pavement sections.

The asphalt pavement structures observed from the pavement cores are tabulated in the following table.
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TABLE I: EXISTING PAVEMENT SECTIONS

LOCATION PAVEMENT SECTION
Asphalt: Top, Binder and or Base Course

Concrete

CORE
CONDITION

Poor, Fair, Good

REMARKS

C-1 1-0
2-0

Total 3-0

inches
inches

inches

Asphalt Top Course
Asphalt Binder Course

Good
Good

C-2 1-0
2-1/2

Total 3-1/2

inches
inches

inches

Asphalt Top Course
Asphalt Binder Course

Good
Good

C-3 1-0
2-0

Total 3-0

inches
inches

inches

Asphalt Top Course
Asphalt Binder Course

Good
Good

C-4 1-0
2-1/4

Total 3-1/4

inches
inches

inches

Asphalt Top Course
Asphalt Binder Course

Good
Good

C-5 1-1/4
2-0

Total 3-1/4

inches
inches

inches

Asphalt Top Course
Asphalt Binder Course

Good
Good

C-6 1-0
2-0

Total 3-0

inches
inches

inches

Asphalt Top Course
Asphalt Binder Course

Good
Good

Based upon the recovered pavement cores, it is our opinion that the existing asphalt within the areas observed

is generally in good condition. Photos of the pavement cores are presented in Appendix B.

A.3. Original Proposed Stormwater Management Area

The subsurface conditions disclosed by the test borings performed within to the original proposed stormwater

management area (borings DP-1 through DP-13) generally consist of up to 8 inches of topsoil at the ground

surface. In borings DP-1 and DP-2 the topsoil is underlain by fill material. The in-place fill generally consists

of mixtures of silt and clay with little to “and” gravel and/or shale fragments. The fill is brown to grayish-

brown in color, moist, and medium to stiff in consistency, as indicated by the SPT N-values, and was

encountered to depths of 4 feet to 6 feet. Beneath the topsoil in the remainder of the test borings, and below

the fill in DP-1 and DP-2, native soil was generally encountered. The native soil generally consists of

mixtures of brown to grayish-brown to gray silt and clay (in varying proportions) with varying amounts of
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shale fragments, gravel, and sand. Seams and/or layers of fine sand and/or silt (with varying amounts of

gravel) were occasionally encountered interbedded within these soils. These native overburden cohesive soils

generally have a varved structure, are generally moist to very moist, and are medium (occasionally soft) to

hard in consistency. These borings were generally completed within these soils at depths ranging from 10 feet

to 20 feet below the existing ground surface. Please note that at the locations of borings DP-6, DP-7, and DP-

13, gray highly weathered shale fragments were generally encountered at depths ranging from 6 feet to 8 feet

below the existing ground surface.   

A.4. Free Standing Water

Free standing water was encountered at the following depths and elevations in the test borings:  

TABLE II: TEST BORING GROUNDWATER OBSERVATIONS

Test

Boring/Pit

Number

Free Standing Water Observations

Upon Completion of

Sampling

Stabilized Water Level

Readings

Remarks

Depth

ft

Elev.

ft

Depth

ft

Elev.

ft

B-8 -- -- 13.2 976.8 Water level measured on 01/25/07

B-9 70.0 910.0

DP-1 6.0 972.0

DP-3 5.0 970.0

DP-4 4.0 970.0

DP-5 6.0 969.0 5.6 969.4 Water level measured on 01/25/07

DP-6 5.0 968.0

DP-7 6.5 967.5

DP-10 6.0 968.0

DP-11 6.5 965.5

DP-12 6.0 967.0

P-4 5.5 971.5

P-5 6.0 976.0

P-6 7.5 973.5

P-7 8.0 976.0

P-13 5.5 988.5

Free standing water was not encountered in the remaining test borings during drilling and/or upon completion.

Based upon these observations, and the color and apparent moisture contents of the recovered soil samples,

it appears that groundwater generally follows the existing ground surface. This indicates that groundwater
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may be encountered at a higher elevation within the eastern portion of the project site (up to approximately

elevation 989 feet), and at decreasing elevations toward the western portion of the site (up to approximately

elevation 976 feet). It should be noted that post drilling and excavations free water observations may not

accurately represent groundwater levels as a result of the short time allowed for stabilization of the water

level. Groundwater levels will be influenced by seasonal and construction related fluctuations.

B. Field Infiltration Test Results

Two infiltration tests (designated to as IF-1 and IF-2) were performed at the project site. The results of the

tests are presented in  Appendix C. The infiltration test completed at the location of IF-1 did not result in any

significant drop in the water levels within the casing, indicating that the soils being testing (at the depths

tested) are essentially impervious. The infiltration test completed at the location of IF-2 indicate an average

infiltration rate of 3.5 inches per hour.
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C. Laboratory Analyses Results

The results of the laboratory analyses are presented in Appendix C , and have been summarized in the

following tables: 

TABLE III-A: LABORATORY ANALYSES RESULTS 

  Test
Description

Location B-9 B-9 B-10 B-13 DP-5

Depth (ft) 20-22 30-32 24-26 14-16 1-2

Gravel (%) 0.0 0.0 0.0 0.0 6.4

Sand (%) 0.0 0.0 9.0 9.0 28.6

Silt (%) 79.1 79.2 69.3 74.3
65.0

Clay (%) 20.9 20.8 21.7 16.7

Atterberg
Limits

Liquid Limit (%) 31 33 31 34 44

Plastic Limit (%) 20 20 19 21 28

Plasticity Index (%) 11 13 12 13 16

Liquidity Index (%) 0.6 0.3 0.7 0.5

Modified Proctor:
 max dry density - pcf
optimum moisture - %

108
19

California Bearing Ratio:
CBR -%

Swell - %
2.0
6.6

TABLE III-B: LABORATORY ANALYSES RESULTS 

  Test
Description

Location P-6 B-8 B-9 P-6 P-15 DP-6 P-6 B-14 DP-6

Depth (ft) 0-2 0-2 0-2 0-8 0-6 0-8 4-6 6-8 2-4

Organic Content (%) 4.4 3.1 5.7

DIPRA 10-Point Soil Evaluation 2 2 2

Water Soluble Sulfate Content:
% by weight

parts per million (or mg/kg)
0.13
1300

0.13
1300

0.20
2000
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TABLE III-C: LABORATORY ANALYSES RESULTS

Boring

No. 

Depth

(ft)

Natural

M oisture

 w

 (% )

Coefficient of

Consolidation

Cv  

 (ft /day)2

Initial 

Void Ratio

oe

Compression 

Index

Cc

Recompression

Index

Cr

Pre-Consolidation

Pressure

P’c

(psf)

Undrained

Shear

Strength

Su

(psf)

B-10 18-20 33.5 0.126 0.94 0.22 0.035 3600 680

B-10 29-31 47.6 0.060 1.25 0.35 0.068 2800 120

B-10 39-41 30.2 0.437 0.81 0.14 0.020 2000 60

In general, the grain-size analyses indicate that the overburden soils at the project site consist of deposits of

clayey silt. The Atterberg Limits and the grain-size analyses identify the fines tested as inorganic and inactive

lean clay of low to medium plasticity. Based upon the liquidity index (ranging from 0.3 to 0.7), we do not

anticipate that these soils are sensitive when disturbed, and that they should exhibit a medium plastic behavior

if sheared.

Natural moisture contents were performed from soil samples recovered from borings B-7, B-8, B-9, B-10,

B-13, and P-6 to obtain indications of the soil moisture content with depth. The moisture contents ranged

from 5% to 48%. The moisture contents for the samples representative of the on-site fill material ranged from

5% to 28%, with an average value of approximately 18%. The moisture contents for the samples

representative of the medium to stiff cohesive native soils ranged from 23% to 34%, with an average value

of approximately 27%. The moisture contents for the samples representative of the soft to very soft cohesive

native soils ranged from 24% to 48%, with an average value of approximately 33%. Please note that the

optimum moisture contents determined for the maximum dry density (performed on the medium to stiff

cohesive native soils) is approximately 19%, which is well below the average natural water content (27%)

of the medium to stiff cohesive soils.

The consolidation test results indicate the cohesive native soils are medium over-consolidated to normally

consolidated. The pre-consolidation pressure ranges from 3,600 at a depth of approximately 18 feet to

approximately 2,000 psf at a depth of approximately 39 feet. Also, the compression index range from 0.14

to 0.35. It is our opinion that the variation of this index partially related to the over-consolidation of the soil

(lower compression index is typically associated with higher values of over-consolidation ratio) and partially

to the variation in gradation of the on-site soils (i.e. layers of silt and fine sand). Additional parameters are

presented in Table III-C .

The unconfined compression test performed on samples recovered from the Shelby tubes advanced within

the soft to very soft clayey silt deposits, resulted in unconfined strength values ranging from 126 psf to 1362

pounds per square feet (psf) (average is 576 psf). These results can be correlated to values of undrained shear

strength ranging from 60 psf to 680 psf (average is 288 psf), indicating that the soils tested are very soft in

consistency. Please note that the process of sampling may have resulted in some disturbance to the sample,

decreasing the “stiffness” of the sample compared to the in-situ condition. Based upon our experience with

similar soils encountered in close proximity to the project site, it is our opinion that a more indicative value

of undrained shear strength (at the depth tested) should be in the range of 500 to 600 psf. 
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Portland Cement Association, Design and Control of Concrete Mixtures, 13  Edition, page 16, Table 2-2.th1

U.S. Bureau of Reclamation, Concrete Manual, 8  Edition, Revised 1981.th

The Proctor test result (108 pcf) is  in our opinion consistent with values generally obtained for soil similar

to the material tested. Compaction monitoring during construction should be reviewed to determine if the

value should be revised (based in part upon the recorded compaction values and the effort required to achieve

them) during the test.

The CBR test resulted in a value of 2. The CBR sample was soaked for 96 hours and the swell was measured.

The sample experienced moderate swell (6.6%)  during the test indicating that the soil tested is slightly

expansive. Please note that the CBR value is based upon a remolded soil sample, which was compacted in

the laboratory under ideal conditions. We anticipate that the on-site soils are likely to be variable in

composition (i.e. clay and silt; silt and sand), and to be moisture sensitive. Therefore, the actual CBR and

swell values at the time of construction may be different than the value measured in the laboratory, as a result

of these factors, and because of variations in the field moisture content of the soil.

The samples tested representative of the cohesive on-site soils encountered at the project site present values

of plasticity index ranging from 11% to 16% (with an average value of approximately 13%), and liquid limit

ranging from 31% to 44% (with an average value of approximately 35%). The average value of plasticity

index is generally within, and the average value of liquid limit is generally less than, the range of values

presented in the latest Geotechnical Investigation Specifications and Report Requirements (12% to 20% for

plasticity index and 40% to 50% for liquid limit) for materials to be used as fill. 

It is our opinion that soils with liquid limit less than 40% and plasticity index less than 15% are  essentially

non-expansive. In addition to the Atterberg Limits, indications regarding the expansive potential of the on-site

soils were provided by the swell data of the CBR tests. The samples experienced moderate swell (6.6%)

during the CBR test. Based upon these results and the Atterberg Limits, it is our opinion that the on-site

overburden soils have a low to medium potential of expansion.

DIPRA 10-point soil evaluation tests were performed on samples recovered from selected test borings

representative of the on-site soils in the upper 8 feet of overburden material. The DIPRA 10-point soil

evaluation tests resulted in a value of 2 points for all the samples tested. The (DIPRA) resistivity test results

ranged from approximately 5,200 ohms-cm to 8,100 ohms-cm, the redox test results ranged from 226 mV

to 302 mV, and the pH test results ranged from 6.45 to 7.15. The Ductile Iron Pipe Research Association

(DIPRA) (as reported in the specifications for Polyethylene Encasement for Ductile-Iron Pipe Systems of the

American Water Works Association, ANSI/AWWA C105/A21.5-99, Appendix A.) indicates that cathodic

protection is recommended for ductile iron pipes placed within soils having a value of 10 points or more. It

is therefore our opinion that polyethylene encasement/wrapping will not be required for ductile iron pipe.

The concentration of the water-soluble sulfates in soil was measured on selected soil samples recovered from

the test borings. The total water-soluble sulfates values for the soil samples tested was generally between

0.13% and 0.20% by weight of soil or between 1300 to 2000 parts per millions (ppm). Based upon available

published  literature , when the total water-soluble sulfates in soil samples is less than 0.10% by weight, or1
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less than 1000 ppm, the potential for a harmful attack sulfates reaction to concrete structures is negligible.

When is between 0.10% and 0.20% by weight of soil, or between 1,000 ppm and 2,000 ppm, the potential

is moderate. When is between 0.20% and 2.00% by weight of soil, or between 2,000 ppm and 20,000 ppm,

the potential is severe. When is greater than 2.00% by weight of soil, or greater than 20,000 ppm, the potential

is very severe. We therefore anticipate that Type II Portland cement should be used for the proposed
below grade concrete structures.

Organic content tests were performed on samples obtained from selected test borings representative of the

upper 2 feet of overburden material. The organic content values range from 3.1% to 5.7%, with an average

value of 4.4%. It is our opinion that soils with organic content greater than 7% may experience subsidence

under structural loadings.

The results of the laboratory analyses performed on the topsoil sample obtained by combining samples of the

in-place topsoil/surficial soil obtained at 5 random locations are presented in Appendix C. Laboratory
Analyses Results.

V. CONCLUSIONS AND RECOMMENDATIONS

A. General
The project area is located at the bottom of the Oatka Creek valley, commonly known as Wyoming Valley,

within the Allegheny Plateau physiographic province. The subsurface conditions encountered in the test

borings performed at the project site generally consist of lacustrine (glacial lake) deposits, consisting of

mixtures of silt, fine sand, and clay. The subsurface conditions encountered in our investigation are generally

in agreement with the Surficial Geologic Map of New York, Niagara Sheet, 1988, which classifies the soil

at the project site as lacustrine silt and clay (lsc). The lacustrine deposits are generally varved, and extend at

this location to depths greater than 100 feet. Two borings (B-9 and B-11) were completed within the

lacustrine (glacial lake) deposits at a depth respectively of 100 feet and 82 feet.

According to the Web Soil Survey for Wyoming County, the surficial soils encountered at the project site

should consist primarily of silt loam of the Herkimer unit (HeB). A small area within the northern portion of

the site should consist of silty clay of the Canadice unit (Ca). It is our opinion that the results of the

laboratory testing program performed for this geotechnical evaluation, and our visual classification of the soil

recovered from the test borings, are in general agreement with the textures described above for the on-site

soils. Based upon information inferred from the above referenced Web Soil Survey, the Herkimer unit may

be assigned to hydrologic group “B” and the Canadice unit to hydrologic group “D”. Soils in hydrologic

group “A” have a high infiltration rate (low runoff potential) when thoroughly wet; soils in hydrological

group “B” have a moderate infiltration rate when thoroughly wet; soils in hydrological group “C” have a slow

infiltration rate when throughly wet; and soils in hydrological group “D” have a very slow infiltration rate

(high runoff potential) when throughly wet. A Hydrologic Group Ratings Map for the project site is presented

in Appendix B. Subsurface Information. 

Fill and/or possible fill was encountered at 26 of the 43 locations explored. As discussed in a previous section

of this report, we understand that the existing site was filled in order to achieve the finished grades for the

existing store and paved areas. In general, we understand that approximately 4 feet of earthwork fill may have

been performed within the eastern portion, and up to 15 feet in the western portions of the site. We further
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understand that during construction of the existing store the site was pre-loaded with a surcharge fill, and that

a significant number of vertical (wick) drains were installed within the entire building footprint, presumably

to accelerate consolidation of underlying weak and/or compressible soils.

We understand that the new expansion will be located in part within areas that have been previously filled

and surcharged (i.e. the portion of the expansion located in proximity to the existing building), and in part

within areas that will require new filling in order to attain the proposed finished grades (i.e. the westernmost

portion of the expansion). It is our opinion that the previously filled (and surcharged) areas may have resulted

in some consolidation of the underlying (cohesive) soils.  

The in-place fill/possible fill encountered in the test borings performed for this preliminary geotechnical

evaluation is generally free of substantial amounts of deleterious material (including organics). In addition,

the relatively high SPT N-values generally encountered within the in-place fill/possible fill indicates that the

material is generally compact. It is therefore our opinion that the existing fill may be left in-place beneath the

proposed foundations, floor slab and pavement areas without significant undercuts.  

Particular concerns arise as a result of the amount of earthwork fill that will be placed to raise the existing

grades, especially along the western portion of the site where up to 17 feet of earthwork fill is anticipated.

We estimate that the combination of raising the existing grades and the loading induced by the new building

could potentially induce total settlements within the underlying deposits ranging from less than 1/2-inch to

approximately 16 inches. The higher values of settlement are estimated within the western portion of the site.

The estimated values of total settlements in fill areas located within 40 to 60 feet from the existing store

(where it is anticipated that less than 3 feet of earthwork fill is required in order to attain the proposed finished

grades) are less than 1/2-inch. 

We anticipate that construction sequencing will result in most of the earthwork fill being placed early in the

construction phase. We recommend that the structural fill located within the proposed retail store and within

the pavement areas located along the western and northern portion of the site be placed to (approximately)

the finished subgrade elevation. An additional 4 feet to 6 feet of temporary surcharge fill (which could

consist of on-site soil, imported structural fill, and/or base/subbase course material) should then be placed in

order to pre-load the site and induce potential settlement. We anticipate that inducing settlements within the

underlying cohesive soils beneath areas located in proximity to the existing structure may result in structural

distress to the existing building. Therefore, we do not recommend pre-loading in proximity to the existing

building. We recommend that pre-loading be applied in areas that require a minimum of 3 feet of earthwork

fill, and that are located at a  minimum lateral distance of approximately 60 feet away from the existing store.

The temporary surcharge should be allowed to “sit” in-place until approximately 90 percent of primary

consolidation is achieved prior to beginning the excavations for the building foundations or final grading

within pavement areas (in order to reduce the amount of post-construction settlement). As a result of the

nature of the underlying compressible soils (which we anticipate will consist primarily of varved clayey silt

deposits containing seams/layers of fine sand and/or sand), it is difficult to estimate the length of time

required to induce most of the settlements. However, it is our opinion that primary consolidation induced by

the fill should occur within 6 to 40 weeks. Please note that it has been our experience that a significant

amount of the anticipated settlement will occur during placement of the fill, and typically within 6 to 15

weeks of the placement of the fill material. Consideration might be given to performing the fill and surcharge
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earthwork toward the end of the normal construction season (i.e fall) to allow the fill to sit in place over the

winter. Construction could then be scheduled to re-commence in the spring or early summer. If construction

schedules do not allow for such a time frame, we anticipate that vertical drains (wick drains) may be used to

accelerate consolidation of underlying weak and/or compressible soils. 

Settlement platforms should be used to monitor the amount and rate of settlement of the fill placed within the

building pad and pavement areas. The settlement platforms shall be installed on or just below the approved

grades before any structural fill is placed. The settlement platforms should be constructed in accordance with

the details shown in  Appendix A. Drawings. Each platform should consist of a 3 foot square plywood mat

or steel plate, with a vertical reference rod (2-1/2-inch threaded steel pipe) attached to the platform. We

recommend that a steel plate be used in lieu of the plywood. The height of the reference rods shall be

increased during fill placement (if necessary) by adding 6 to 8-foot long sections at a time as the height of

the fill increases. The elevation of the top of the reference rod shall be surveyed periodically during fill

placement and thereafter to monitor the settlement of the original ground surface. Settlements should then

be monitored once a day during filling operations, and twice a week after the “rough” grading is attained. We

recommend that a minimum of five (5) settlement platforms be installed: three in proximity to the west wall

of the western addition (one at each corner and 1 at the center of the wall), and two within the proposed

pavement areas (one in proximity to the northwestern corner of the new parking lot, and one in proximity to

the westernmost portion of the pavement areas). We recommend that the geotechnical engineer of record be

provided the opportunity to review the data obtained during the monitoring of the settlements to evaluate their

consistency with our recommendations.

In order to minimize differential vertical settlements between the existing Wal-Mart store and the proposed

additions, we recommend that consideration be given (by the design team) to isolating the new additions from

the existing structure. We anticipate that this may be achieved by designing the additions with

expansion/isolation joints between the existing and new construction.

As a result of the anticipated depths to groundwater, particularly in the western area of the site, it is our

opinion that earthwork should start with the installation of the most significant drainage structures (i.e.

stormwater management area; storm sewers), in order to convey runoff and subsurface groundwater as much

as possible away from the site. Failure to properly drain the site will make earthwork more difficult to

perform. We anticipate that the foundations for the proposed loading dock walls and the bottom of any

possible oil pit area could encounter groundwater. Proper drainage measures should be planned prior to

starting the excavations for these structures. These may consist of interceptor trenches or perforated drainage

tile (properly bedded) placed around the outside of the excavation footprint, and/or sumps established within

the excavation area. The inverts for all dewatering systems should be established a minimum of 6 inches

below the lowest adjacent foundation bearing grade elevation, to allow material to be excavated in a

reasonably dry condition. Temporary dewatering system should be maintained continuously until backfill

work has been completed.

 

We recommend that any surficial organic soils (i.e. topsoil; organic subsoil), which may be encountered at

the project site be completely removed from the proposed structure footprints, and pavement areas prior to

placing any fill. We anticipate that up to 8 inches of topsoil/organic soils may be encountered. We

recommend that stripped subgrades located beneath the proposed floor slabs and pavement areas be observed

and approved by a qualified geotechnical representative prior to the placement of any fill. 
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Provided that the above discussed recommendations for pre-loading are implemented, it is our opinion

that the subsurface conditions are generally suitable to support the proposed structures on shallow foundation

systems consisting of isolated spread and continuous strip footers, bearing upon stable on site soils (including

suitable fills), and/or properly compacted structural fill (on-site and/or imported placed in mass fill

operations), and/or base course material. It is also our opinion that the on-site soils (including suitable fills)

are generally suitable to support typical slab-on-grade sections, and flexible and rigid pavement sections,

provided proper proofrolling is performed under the direction of a qualified geotechnical representative.   

As a result of the generally fine nature of the on-site soils (including fills), we recommend that a woven

geotextile (Grab Tear Strength, 200-300 lbs; Trapezoid Tear Strength, 75-120 lbs; Apparent Opening Size,

U.S. Sieve size 40 to 50 or 0.30 to 0.45 mm) be placed upon all the approved pavement subgrades prior to

placing the subbase course materials. It is our opinion that woven geotextile is not required beneath the

building floor slab. The geotextile will mitigate migration of fines into the overlying subbase course material,

which may contribute to its degradation and loss of strength.

Based upon the testing results discussed in previous sections of this report, and visual classification of the

recovered soil samples, it is our opinion that the on-site soils (including fill) may generally be suitable for

reuse as structural fill to attain proposed subgrade elevations within the proposed building floor slab and

pavement areas, provided the soils are relatively free of organics. We anticipate that if used in “mass fill

operations” the on-site non-organic soils may also be reused as structural fill beneath foundations, provided

proper proof-rolling of the exposed grades be performed prior to the placement of the structural fill. However,

based on the natural moisture contents of the samples analyzed for this investigation, we anticipate that the

moisture content of the on-site material excavated in cut areas could be in excess of the optimum moisture

content required to achieve proper compaction. Therefore, it is anticipated that moisture treatments could be

required if the on-site soils will be reused as structural fill. If construction is performed during the wet

season (since the on-site soils are very moisture sensitive and generally difficult to compact even when their

moisture content is only slightly over the optimum), we anticipate that proper compaction of the on-site soils

may be very difficult to achieve. We anticipate that imported structural fill may then be required. If

excavated material is or becomes wet, and special treatment is or can not be performed, the excavated material

should be spoiled or used as general fill in landscaping or other areas where significant post construction

settlement and poor trafficability are acceptable. We therefore highly recommend that earthwork be
scheduled for the drier seasons.

We note that as a result of the cohesive nature of the on-site soils, a sheepsfoot roller used in combination

with a smooth drum roller may achieve compaction more readily. The on-site soil shall not be used for base
or subbase course material below floor slab or pavement areas, or for backfill material against retaining or

loading dock walls, since we anticipate that the on-site soils will not meet the gradation requirements.

We recommend that permanent perimeter drains be installed behind all "retaining" walls (including loading

docks and walls for any pit located within the new facility). Weep holes may be considered as an alternative

for loading dock approach (side) walls, provided that the potential discharge of water will not adversely affect

operations. We recommend that a floor slab under-drain system be installed below the TLE oil pit floors to

collect and convey the water away from the pit. It is our opinion that under-drain are not required beneath

the building floor slab, and that perimeter drains are not required along the exterior foundations. Permanent

drains should be designed to convey water away from the building and pavement areas. Additional
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Museum-Geological Survey , Circular 52

information regarding permanent drains is presented in section G. Lateral Earth Pressure Design
Parameters. 

The latest Geotechnical Investigation Specifications and Report Requirements (5/29/08) include a review of

published soils and “geologic information for the presence of landslides, colluvial soils, fault zones,

slickenslides, or other potential failure surface”. TGE typically reviews local geological data regarding soil

types and seismic considerations (i.e. review of soil survey information; seismicity of the site; geologic map

of New York State; USGS for fault zones). This review was performed as part of our original geotechnical

evaluation of the project site for the preparation of our original report. In addition, for the preparation of this

updated report we have also reviewed the “Landslide Inventory Map of New York “. Our review indicates2

that the subject area has no historical data indicating that significant landslides or earth slumps have occurred

at the project site. The project area is located at the bottom of the Oatka Creek valley, commonly known as

Wyoming Valley, within the Allegheny Plateau physiographic province. A typical section of this glacial

valley consists of thick soil deposits within the bottom of the valley and thinner overburden soil deposits

underlain by bedrock along the shoulders of the valley. This may also be confirmed by bedrock outcrops

observed south of the project site (along NYS Route 20A). Furthermore, bedrock outcrops along the shoulder

of Wyoming Valley are also indicated in the reviewed published geologic information. Therefore, as a result

of the relatively shallow depths of the bedrock along the shoulders of the valley, it is our opinion that deep

seated landslide failures are unlikely to occur at the project site. Furthermore, based upon our review of

published soils and geologic information, and the existing and anticipated topography of the project site, it

is our opinion that shallow earth slumps are also unlikely to occur at this site.

Global stability analyses were performed using the computer software “G-Slope” created by MITRE Software

Corporation. The slope recommendations presented in the next sections are based upon a minimum factor of

safety of 1.5. Slope stability analyses are presented in Appendix D. Calculations. The following

recommendations are presented for the design of permanent slopes:

1. It is our opinion that permanent cut slopes, and fill slopes consisting of on-site non-organic materials,

may be maintained at a slope of up to 1 Vertical to 3 Horizontal (1V:3H), provided proper

erosion/slope stabilization, and stormwater runoff control measures are used. Recommendations for

steeper fill slopes are presented in the next section. Control measures should consist of temporary

measures placed and maintained during construction, as well as permanent post-construction

measures. Failure to do so may result in undermining of pavement structures and/of foundations, and

failure of slopes. Erosion control and slope stabilization may consist of a combination of siltation

fencing, erosion control mats, seeding, "rip-rap", and retaining structures. Storm runoff should not

be allowed to discharge freely down unprotected slopes. Stormwater runoff, particularly from

pavement areas should be collected and discharged in a controlled manner (i.e. a catch-basin system

or concrete lined channels).

2. With regards to the proposed filled slope within the northwester portion of the project site (within

the area presently occupied by the storm water detention pond), we understand that the proposed

filled slopes may achieve slopes of up to 1V:1.5H in order to minimize as much as filling within the

existing stormwater detention pond. We understand that the toe of the slope is located in proximity
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to a wetlands area, and that scour of the toe is not anticipated. Based upon our analyses, it is our

opinion that a safe factor of safety for this slope may be achieved by buttressing the side of the steep

slope with rock fill. We recommend that the buttress at the toe of the slope consists of approximately

90 inches thick of oversized stone, such as a blend of size designation NYSDOT Item No. 620.03

and No. 620.04, Light to Medium Stone Fill, (50% blend), with a nominal diameter ranging from

6 to 18 inches. The oversized stone should be placed upon a stabilization fabric (such as Mirafi 700X

or approved equivalent). The thickness of the rock fill buttress may taper to a minimum of

approximately 18 inches thick at the top of the slope. A sketch (not to be used for construction) of

the proposed stabilized steep slope is presented in Appendix A. Drawings.

3. Particular attention should be directed during filling of the existing pond areas. We recommend that

prior to the start of any filling, the portion of pond to be filled should be completely drained of

existing free standing water and cleaned out to remove any loose soil, mud, debris, or frost. We

recommend that approximately 24 to 30 inches of oversized stone, such as NYSDOT Item No.

620/1.01, Fine Stone Fill, with a nominal diameter ranging from 3 to 12 inches, be placed upon the

approved subgrade (in the pond area). Approximately 8 to 10 inches of drainage fill should then be

placed upon the underlying oversized stone layer. The transition between the oversized stone and

drainage fill should be located at approximately the same elevation of the bottom of the pond. The

drainage fill should be ‘wrapped’ in a needle-punched, non-woven geotextile with a unit weight

between 3 and 6 ounces/square yard. We anticipate that the oversized stone layer combined with the

drainage fill should provide a stable platform by acting as a "bridging" layer over the on-site wet

material. A typical cross section detail of the filled area is presented in Appendix A. Drawings. e
recommend that the overlying structural fill be placed in "engineered" lifts upon the drainage fill.

Since the site is partially developed with existing pavement areas, we anticipate that temporary construction

haul roads may not be required. We anticipate that the existing pavement may be used as temporary staging

areas and hauls road. If the existing pavement and subbase are removed, and conditions warrant, temporary

haul roads may be established. We recommend that the temporary haul roads consists of at least 30 inches

of subbase course material placed upon approved (and proofrolled) subgrades. Prior to the placement of the

subbase course material, we recommend that a woven geotextile (Grab Tear Strength, 200-300 lbs;

Trapezoid Tear Strength, 75-120 lbs; Apparent Opening Size, U.S. Sieve size 40 to 50 or 0.30 to 0.45 mm)

be placed upon the approved subgrade. Proper drainage measures should be installed to ensure that

groundwater and surface water be directed away from the proposed temporary haul roads. We anticipate that

at the end of heavy construction traffic, the additional subbase course material may be removed and re-used

as a subbase course material within proposed pavement areas.

B. Seismicity
The following section addresses seismic considerations pertaining to the above referenced project area.

Presented are historical information for the region, as well as generally accepted seismic interpretations. This

section is not intended to be an in-depth discussion or prediction of earthquake frequency, probable intensity,

or seismic risk. However, adequate consideration should be given to the possible influence of seismic activity

for the structural design of the structure. 

In describing the seismic characteristics of the region it is noted that the majority of New York State is

relatively inactive. However, areas which are located along the Buffalo-Attica Region (Western New York)

and the St. Lawrence River Valley are moderately active. The Clarendon-Linden Fault System is the only
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major fault located in Western New York. The fault system trends northward from Allegany County, New

York toward Lake Ontario, extending west of Picton, and continuing toward Wellington, Ontario. The fault

system has no more than 100 meters (328 feet) of total displacement across its breadth, exposed at the surface

north of Attica, New York. Investigations performed by several authors (Hutchinson, Pomeroy ) suggest the3

fault system may extend across Lake Ontario. The St. Lawrence River Valley, and in particular the Massena-

Cornwall region, is of special interest to geologists because the most damaging earthquake in New York State

occurred here on September 5, 1944. The Earthquake’s magnitude was 5.6 on the Richter Scale (VIII on the

Modified Mercalli Scale or MMI), and resulted in damage estimated at more than $20 million in Massena,

Cornwall, and surrounding areas. The epicenter was localized near Massena Center. Many chimneys in this

area required rebuilding, and several structures were unsafe for occupancy until repaired. Residents of St.

Lawrence County reported that many water wells went dry. This severe  earthquake was felt from Canada

south to Maryland and from Maine west to Indiana. Many smaller earthquakes have been detected in this

region before and since the 1944 event; all are likely caused by fault movement at depth but geologists are

still uncertain as to where and how. One hypothesis suggests a fault line parallel to the St. Lawrence River

along which the Canadian and American sides move in opposing directions . A significant fault is also located4

in the Lake Champlain region. This fault is generally considered to be an infrequently active fault.

The most recent significant earthquake recorded in New York State was the April 4, 2002, earthquake with

epicenter located at approximately 15 miles southwest (44.51N;73.66W) of Plattsburgh, New York. The

Earthquake’s magnitude was 5.0 on the Richter Scale, and was felt from Cleveland, Ohio to Maine and from

Ontario and Quebec to Maryland. Some damage to roads, bridges, chimneys and water mains in Clinton and

Essex County were observed. Many people reported cracked walls and foundations, small items knocked

from shelves and some broken windows.

In describing the seismic characteristics of the region, two important factors should be considered:

1. The first is the probable maximum event which can occur within the region. The project site, which

is located in Wyoming County, is located within Seismic Zone 1 and is considered to be of

moderately low activity. Based upon data obtained from the USGS National Seismic Hazard

Mapping Project, the probability that a magnitude 6.5 earthquake on the Richter scale might occur

within 100 years and 50 Km of the project area is less than 0.5%. 

2. The second factor is the specific site characteristics, with regards to subsurface conditions. The

project area is located within the Oatka Creek valley (commonly known as Wyoming Valley), which

was formed by preglacial stream(s) and glacial erosion of sedimentary bedrock. Lacustrine (glacial

lake) deposits (i.e. mixtures of silt, fine sand, and clay) were generally deposited in the valley to

depths greater than 100 feet. Based upon the subsurface information obtained from the borings (i.e.

visual-manual classification, SPT N-values), and our knowledge of the local geology, it is our

opinion that:

2.1 Site Class E, as referenced on page 306 of the 2000 International Building Code or on page 317

of the 2002 Building Code of New York State (Chapter 16, Table 1615.1.1, Site Class
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Definitions) may be used for the site. Interpolated probabilistic ground motion parameters for

the project site were obtained from the USGS web site by using the USGS latitude-longitude

earthquake ground motion parameters obtained for the 2002 data. Based upon the 2002 data, the

following ground motion parameters for 2% probability of exceedance, in 50 years, may be used

for the project site:

2.1.1. Peak Ground Acceleration (PGA): 0.14g;

s2.1.2. 0.2 second period spectral acceleration (S ): 0.25g;

12.1.3. 1.0 second period spectral acceleration (S ): 0.06g

E2.2 Soil Profile Type S , as referenced on page 2-23 of the 1997 Uniform Building Code, (Chapter

16, Table 16-J, Soil Profile Types) may be used for the site.  Based upon Table 16-I, and Tables

16-Q and 16-R , it is our opinion that a value of 0.075 may be used for Z (Seismic Zone Factor),

a vand that a value of 0.19 may be used for C , and 0.26 for C .

42.3 Site Coefficient Type S , as referenced on page 188 of The BOCA National Building
Code/1999, (Section 1610.0 Earthquake Loads, Table 1610.3.1, Site Coefficients) may be used

for the site.  Based upon Table 1610.3.1, and figures 1610.1.3(1) and 1610.1.3(2), it is our

opinion that a value of 2.0 may be used for S (Site Coefficient), and that a value of 0.10 may be

aused for the coefficient of effective peak acceleration (A ) and 0.10 for the coefficient of

veffective peak velocity-related acceleration (A ).

Finally, a brief discussion of liquefaction potential. Analyses were performed based upon the values of

sspectral response acceleration at short periods (S ), the spectral response acceleration at one second period

1(S ), and the anticipated value of Peak Ground Acceleration (PGA) discussed above, and based upon an

anticipated maximum earthquake magnitude of 6.5 on the Richter Scale. Consideration was also given to the

fines content of the soils. Based upon these parameters, the subsurface conditions encountered at the project

site, and our analyses, it is our opinion that the potential for liquefaction of the soils is minimal, and that there

is minimal risk of settlement of the underlaying soils resulting from these seismic loads. 

C. Earthwork and Excavations
We anticipate that the site work can generally be performed by conventional open cut methods using standard

construction techniques and equipment for excavations in the overburden soils. Earthwork should commence

with the complete removal of all topsoil and organic subsoil, and any needed cut quantities from the proposed

structures’ footprints and pavement areas (refer also to Section A. General). Upon completion of the stripping

and excavation, and prior to any fill placement, the building and pavement area subgrades should be

examined by a qualified geotechnical representative. Subgrades should be thoroughly proofrolled using a

smooth drum roller with a minimum static drum weight of 10 tons, operated in static mode. We understand

that the Client’s preferred method of proofrolling is a fully-loaded tandem-axle dump truck with a maximum

weight of 20 tons. However it is our opinion that proofrolling by this method is likely to result in degradation

of the subgrades. In addition, the smooth-drum roller method will result in most or all of the subgrade being

“loaded” (as opposed to the wheels of a dump truck in which the wheels may only “load” a fraction of the

subgrade), and will provide additional compactive effort to the subgrade. We recommend a minimum of 2

overlapping passes in one direction, followed by 2 overlapping passes in a direction perpendicular to the first

2 passes. The intent is to compact areas which have relatively loose surficial soil, to re-compact areas

loosened by stripping operations, and to identify unacceptable subgrade areas. Areas which are unsuitable

and which cannot be stabilized by repeated compactive effort shall be overexcavated to a suitable subgrade.



Proposed Wal-Mart Expansion Store No. 2043
2348 N.Y.S. Route 19, Warsaw, New York
Project No. TGE.08.105      Page 23 of 31

The undercut should be of adequate depth such that, after backfilling is complete, the resulting subgrade

surface is firm and stable under the passing roller. We anticipate that suitable on-site soil may be used as

structural fill (to attain proposed subgrade elevation) to replace the removed unsuitable material. If imported
structural fill, coarse aggregate base or subbase course material are used to backfill the undercuts in areas

of larger undercuts performed within the building pad or pavement areas, a woven geotextile should be placed

at the bottom of the undercut area prior to the placement of the imported fill material. Positive drainage of

the imported structural fill should be provided by either “day lighting” the imported fill down gradient, or

by installing a 4-inch perforated pipe with a geotextile sleeve embedded in the bottom of the imported fill for

the length of the undercut. The pipe should be sloped to promote positive drainage to existing drainage swales

or proposed  drainage structures.

Particular attention should be directed to the existing pond, which we understand will be partially filled in

order to allow for new pavement areas. Recommendations for earthwork fill within this area are presented

in Section A. General.
   

All foundation bearing grades should be observed by a qualified geotechnical representative, and any

unsuitable materials which are identified should be undercut and replaced as directed. We recommend that

a base course material consisting of a crushed stone product be used (if necessary) to backfill localized

undercuts beneath foundations. 

Upon completion of the excavation of the trenches for underground utilities, the trench subgrade should be

examined by the a qualified geotechnical representative. Areas which are unsuitable for support of the

proposed underground utilities should be over-excavated to a suitable bearing stratum, and replaced with

properly compacted structural fill which is appropriate for the particular utility.

Excavations performed adjacent to the existing structure, that extend below the bearing grade elevation of

the existing foundations, may result in undermining of the bearing grades of the existing foundations. Areas

which experience undermining must be underpinned immediately. Areas that are undermined for a length

greater than 5 feet, should be underpinned in a “checkerboard” pattern, in order to minimize the potential for

damage to the structure. In those areas, the underpinning should be performed in 3 sections of 5 feet or less,

with a minimum of 10 feet between locations. For example, the first phase should consist of excavating and

underpinning 5-foot (maximum) wide sections, with 10 feet (minimum) of undisturbed soil between each

excavation. Once the concrete has developed sufficient strength, the next 5-foot wide section may be

excavated and underpinned (note that the second excavation will have one side adjacent to concrete from the

phase one of underpinning, and one side adjacent to approximately 5 feet of undisturbed soil). Once the

concrete from the second excavation has developed sufficient strength, the third (and last) 5-foot wide section

may be excavated and underpinned. We recommend that concrete with a minimum compressive strength of

3,000 pounds per square inch (psi) be used for underpinning. The concrete must bear upon approved bearing

grades.

Temporary excavations (i.e. trench excavations for service installation; foundation excavations) must be

performed in accordance with the current Occupational Safety and Health Administration (OSHA) Standards

for Excavations (29 CFR dated October 31, 1989). The on-site soils may be classified as Type “A”, unless

groundwater is encountered in which case they should be classified as Type “C”. Recommendations for

excavation slopes and procedures are presented in the OSHA reference. The reference recommends a

maximum slope of 1 Vertical to 0.75 Horizontal (1V:0.75H) for temporary excavations in Type “A” soil, 1

Vertical to 1 Horizontal (1V:1H) for temporary excavations in Type “B” soil, and 1 Vertical to 1.5 Horizontal
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(1V:1.5H) for temporary excavations in Type “C” soil. We anticipate that excavations advanced within the

wet soft soil stratum may slough to slopes shallower than 1V:1.5H. The contractor must evaluate soil

conditions during excavations since variations in the soil can occur across the site. The contractor is
ultimately responsible for excavation safety.

D. Foundation Design Recommendations
We anticipate that the proposed foundations for the proposed expansion may bear upon on-site soils

(including suitable fills), and/or upon compacted  structural fill (on-site and/or imported) placed in mass fill

operations, and/or upon compacted base course material. We recommend that a net allowable bearing

pressure of 2,500 pounds per square foot (psf) be used for the shallow isolated spread foundations and/or

continuous strip foundations for the proposed structures. As discussed in Section A. General, temporary

surcharge fill and monitoring of settlements by installing settlement platforms shall be performed at the

project site prior to the starting of any excavation for the proposed foundation system.   

Net allowable bearing pressure is defined as the soil pressure at the recommended bearing elevation in excess

of the overburden pressure at the adjacent finished grade. We recommend a minimum lateral dimension for

continuous footings of 2 feet, and 3 feet for isolated spread footings. For stability, we recommend that interior

foundations bear a minimum of 2 feet below the finished floor. We also recommend that all exterior

foundations or those in un-heated areas bear at a minimum depth of 4 feet below the lowest exterior finished

grade as protection against frost action. 

The foundation recommendations for the proposed structures are contingent upon monitoring of the

settlements by installing settlement platforms (as discussed in Section A. General), and continuous bearing

grade observations and geotechnical monitoring by a qualified geotechnical representative. Based upon the

anticipated structural loads and net allowable bearing pressures discussed above, we anticipate that upon

substantial completion of the settlements induced by the surcharge fill and structural fill (required to attain

proposed finished grades), total settlements for the structures’ foundations will be less than 3/4-inch, and that

the differential settlements within the proposed expansion will be less than 1/2-inch, provided the earthwork

fill is performed according to the recommendations presented in Section A. General. 

In order to minimize differential vertical settlements between the existing Wal-Mart store and the proposed

expansion, we recommend that consideration be given by the design team to isolate the new additions from

the existing structure. We anticipate that this may be achieved by designing the additions with

expansion/isolation joints between the existing and new construction.

As a result of the fine grained nature of the on-site soils, we anticipate that the proposed bearing grades will
be very susceptible to disturbance if they become saturated. Therefore, when  wet conditions are encountered,

we recommend that a minimum of 6 inches (thickness) of drainage fill be placed to protect the approved

foundation bearing grades, especially when the foundations cannot be constructed the same day as the

excavation is completed. As an alternative to the drainage fill, a minimum of 3 inches (thick) of lean concrete

(or K-crete) having a minimum compressive strength of 1,000 psi at 28 days may be used. We recommend

that a qualified geotechnical representative observe and approve all bearing grades and subgrades (prior to

the placement of re-bars and concrete forms) to make sure that they are stable, and free of any loose soil, mud,

water or frost. 
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E. Floor Slab Design Parameters
We understand that the footprint of the proposed expansion will be raised in order to attain the proposed

finished floor elevation of 993.80 feet. Therefore, we anticipate that the subgrade material located beneath

the proposed new additions’ floor slabs should consist of compacted  structural fill (on-site and/or imported)

placed in mass fill operations, and/or stable on-site soil (including existing fill material). We recommend that

a modulus of subgrade reaction of 150 pci be used for the subgrade material. Design of the floor slabs should

be based upon a modulus of “subbase” reaction of 200 pci for concrete floor slabs which bear upon a

minimum base course of 8 inches of imported base course material.

As discussed above, the retail store footprint will be generally raised in order to obtain the proposed finished

floor elevation of 993.8 feet. It is our opinion that raising the grades will promote positive drainage by

conveying water away from the building pad. Furthermore, we anticipate that the above recommended base
course material section will perform as a capillary break for controlling moisture through the building slab.

Therefore, it is our opinion that a vapor retarder/barrier is not necessary at this project site. This conclusion

is based in part upon the understanding that the project specifications regarding earthwork, construction and

construction monitoring will be followed, and that good construction practices will be used. 

Provided proper construction practices are observed in the preparation/construction of the subgrade, base

course and slabs, we anticipate that upon substantial completion of the settlements induced by the
surcharge fill and by the required fill, the total settlement of the slabs will not exceed 3/4-inch, and that

no vertical rise will be experienced.

F. Pavement Design Recommendations  
We understand that a significant amount of earthwork fill operations will be required within the pavement

areas in order to attain the proposed design pavement elevations. We recommend that all exposed grades be

approved by a qualified geotechnical representative prior the placement of any structural fill. As a result of

the fine grained nature of the on-site soils, we recommend that a woven geotextile (Grab Tear Strength,
200-300 lbs; Trapezoid Tear Strength, 75-120 lbs; Apparent Opening Size, U.S. Sieve size 40 to 50 or
0.30 to 0.45 mm) be placed upon all the approved pavement subgrades prior to placing the subbase course
materials. The geotextile will mitigate migration of fines into the overlying subbase course material, which

may contribute to its degradation and loss of strength.

We recommend that road and parking area subgrades be sloped a minimum of 1 percent (i.e. we anticipate

that the subgrade will generally follow proposed finished pavement grades) to direct water from beneath the

center of the pavement toward the pavement edge, and/or down gradient. Collected water should be channeled

away from the pavement structures. Adequate sloping of the pavement surface, and a stormwater drainage

system designed to quickly carry surface runoff away from the paved areas will minimize the potential for

ponding of water on or within proximity to the pavement, which will shorten the life of the pavement

structure. Where a minimum of  1 percent slope can not be achieved, we recommend that interceptor trenches

with under-drains be installed at the curb lines and in-lets. The depth of the trenches should be at least 3 feet

below the pavement subgrade elevation to intercept subsurface water which may otherwise flow into the

pavement subbase course material. The under-drains may consist of a 4-inch diameter perforated PVC pipe

bedded in drainage fill. We recommend that the drainage fill be "wrapped" in a needle-punched, non-woven

geotextile having a unit weight between 3 and 6 ounces/square yard, to reduce the potential of fines migrating

from the adjoining natural soils into the drains.
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Based upon the visual-manual classification of the on-site soil, the laboratory testing program, the soil

parameters obtained from the subsurface exploration performed for this geotechnical evaluation, and the

severe frost potential with the local climate,  we recommend that a California Bearing Ratio (CBR) value of

2 be used for the design of the proposed pavement section.

The following table presents the recommended minimum flexible pavement sections to carry anticipated

traffic.

TABLE IV: RECOMMENDED FLEXIBLE PAVEMENT SECTIONS‡

Material Specifications Course Thickness
(inches)     Remarks

Standard
Duty

 Heavy Duty

Wear/Surface Course 1.5 1.5 Type  6 Top Course,
NYSDOT Item No. 403.178902**

Binder Course 2.5 3.5 Type 3 Dense Binder, 
NYSDOT Item No. 403.138902**

Subbase Course 12.0 18.0 NYSDOT Item 304.12***

Geotextile Woven geotextile should be placed upon approved subgrades

Subgrades Existing approved soil or suitable fill as necessary

** - New York State Department of Transportation, Standard Specifications (January, 2002, Section 403, “Hot M ix Asphalt (HMA)

Pavements for Municipalities”)”)

*** - New York State Department of Transportation, Standard Specifications (January 2002, Section 304, “Subbase Course

Pavements”).

‡ - As determined from the soil and loading parameters used in the analysis, and as a result of seasonal climatic considerations.

We recommend that the work be performed in accordance with the New York State Department of

Transportation, Standard Specifications (January 2002), Section 403, “ Hot Mix Asphalt (HMA) Pavements

for Municipalities”. The compositions of the bituminous pavements should comply with specifications for

dense asphaltic concrete of low permeability. 
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The following table presents the recommended minimum rigid concrete pavement sections to carry

anticipated traffic.

TABLE V: RECOMMENDED RIGID PAVEMENT SECTIONS‡

Material Specifications Thickness
(inches)

Standard
Duty

Heavy
Duty

Remarks

Pavement Slab 6.0 7.0 As Per Project Specifications.

Subbase Course 6.0 8.0 NYSDOT Item No. 304.11 or 304.1 2 
or 304.14***

Geotextile Woven geotextile should be placed upon approved subgrades

Subgrades Existing approved soils or suitable fill as necessary

Equivalent Cross-Sectional Area of
Steel Reinforcement Required
(square inches per foot width of slab)

0.02 0.02

Recommended minimum
reinforcement using rebars

No. 4 size re bars,  spaced 16" on center
(We recommend to use No. 4 size rebars at minimum to prevent damage due to foot
traffic during the placing operation)

Recommended minimum
reinforcement using welded wire
fabric (WWF)

WWF 6x6 - W1.4 x W1.4 

*** - New York State Department of Transportation, Standard Specifications (January 2002, Section 304, “Subbase Course

Pavements”)

‡ - As determined from the soil and loading parameters used in the analysis, and as a result of seasonal climatic considerations.

The recommended cross-sectional area for reinforcing steel has been calculated based upon a joint spacing

of 10 feet. We recommend that the pavement designs presented in this report be reviewed by the project's

site/civil engineer. 

G. Lateral Earth Pressure Design Parameters
Backfill placed against retaining walls (including loading dock and oil pit walls) will result in lateral earth

pressures against the walls. We recommend that the retaining walls are backfilled to a minimum distance of

2 feet behind the walls with drainage fill to allow for relief of hydrostatic pressure buildup. The drainage
fill should be tied to the perimeter drains (see below), and should extend to a depth of approximately 1 to 2

feet below the finished grade surface, where it may be capped off with the on-site soil. Specifications for

backfill material are presented in Section H. Structural Fill and Backfill Criteria. We recommend that

perimeter drains are installed behind all retaining walls. Weep holes may be considered as an alternative for

loading dock approach (side) walls, provided that the potential discharge of water will not adversely affect

operations. Perimeter drains may consist of a 4-inch diameter perforated PVC pipe, which is bedded in

drainage fill. We recommend that the drainage fill be "wrapped" in a non-woven geotextile to reduce the

potential of fines migrating from the adjoining natural soils into the drains. 
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aThe following design parameters are provided for the design for lateral earth pressures including active ( K ),

p opassive (K ) and at-rest (K )  lateral earth pressure coefficients. We recommend that the loading dock walls

obe designed based upon at-rest earth pressures (K ) since we anticipate that the top of these walls should be

fixed against movement.

TABLE VI: LATERAL EARTH PRESSURE DESIGN PARAMETERS

PARAMETER VALUE

Ultimate static coefficient of sliding friction:

 between the concrete and on-site soil reused as fill
 between the concrete and undisturbed soil
 between the concrete and imported structural fill

Ultimate adhesion between the concrete and the medium to stiff clay and silt:

0.35
0.35
0.50

800 psf

Unit weight of compacted on-site soils   
Unit weight of on-site undisturbed soil 
Unit weight of compacted imported structural fill

130 pcf
120 pcf
135 pcf

Imported granular structural fill, coarse aggregate base, 
drainage fill  (n  = 35 ):o

a                          K

p                                     K

o                                     K

  

0.27
3.69
0.43

On-site soils (including when re-used as fill) (n  = 30 ):o

a                                                                                       K

p                                                                                       K

o                                                                                       K

0.33
3.00
0.50

Equivalent fluid weight, imported granular structural fill

a• active pressur es (K ): undr ained cond itions
                                       dr ained cond itions

p• passive earth pressures (K ): undr ained cond itions
dr ained cond itions

o)• at-rest ear th pr essur es (K : undr ained cond itions
dr ained cond itions

80 psf/ft width of wall
40 psf/ft width of wall

280 psf/ft width of wall
405 psf/ft width of wall

95 psf/ft width of wall
60 psf/ft width of wall 

A Factor of Safety (FS) of 1.5 may be used to obtain the allowable coefficients of sliding friction and

adhesion. In designing the retaining structures, consideration must be given to surcharge loads and their

contribution to the lateral earth pressures on the structures. Surcharges may include vehicle and/or pedestrian

traffic, floor slabs, pavement, sidewalks, and adjacent foundations.
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H. Structural Fill and Backfill Criteria
Please refer also to Appendix G. Definition of Terminology. Imported structural fill placed as fill beneath

the building footprint, pavement areas, sidewalks, underground service lines, and as backfill against proposed

foundations should be a material consisting of predominately granular soils, free from organic matter, clay,

ice, debris, or other deleterious material. The imported structural fill should be approved by a qualified

geotechnical engineer, and should consist of a well graded material having less than 40% by weight passing

the No. 40 sieve, and less than 20% by weight passing the No. 200 sieve. Furthermore, the imported
structural fill shall have a maximum value of plasticity index of 12% and a maximum value of liquid limit

of 40%. We recommend a maximum particle size of 6 inches for structural fill placed 2 feet or deeper below

the finished subgrade elevation or finished grade of graded areas. We recommend a maximum particle size

of 3 inches for structural fill used within the upper 2 feet of proposed subgrade or finished grade of graded

areas.  

Base course material used beneath floor slabs and subbase course material placed beneath rigid pavement

areas should meet the gradation criteria for NYSDOT Items No. 304.11, 304.12 or 304.14. Subbase course
material used beneath flexible pavement areas should meet the gradation criteria for NYSDOT Items No.

304.12. 

Drainage fill material (also designated as select imported structural fill) used as backfill against retaining

walls and loading dock walls should consist of any material that complies with New York State Department

of Transportation, Standard Specifications, Section 703-02, Coarse Aggregate, with the gradation

requirements for blend of Size Designation No. 1 & 2, with 100 percent passing a 1-1/2-inch sieve and not

more than 15 percent passing a 1/4-inch sieve.

It is our opinion that the on-site, non-organic soils may be reused as structural fill below the proposed floor

slabs base course and beneath the pavement areas subbase course to attain proposed subgrade elevation,

provided proper compaction is be achieved. The on-site soils may also be re-used as structural fill beneath

the proposed structures’ foundations, provided the fill is placed in mass fill operations , and provided proper

proof-rolling of the exposed grades be performed prior to the placement of the structural fill. The on-site soil

shall not be used for base or subbase course material below floor slab or pavement areas, or for backfill

material against retaining or loading dock walls, since we anticipate that the on-site soils will not meet the

gradation requirements. We recommend a maximum particle size of 6 inches for on-site soils reused as

structural fill placed 2 feet or deeper below the finished subgrade elevation or finished grade of graded areas.

We recommend a maximum particle size of 3 inches for on-site soils reused as structural fill used within the

upper 2 feet of proposed subgrade or finished grade of graded areas.  

It is likely that the moisture content of the on-site material excavated in cut areas will be in excess of the

optimum moisture content required to achieve proper compaction. It is anticipated that moisture treatments

could be required if the on-site soils will be reused as structural fill. If placed during dry, warm weather, we

anticipate that tilling or disking of the materials, combined with air drying of the material during compaction,

may be sufficient to reduce the moisture content of the on-site soils. If construction is performed during the

wet season, we anticipate that proper compaction of the on-site soils may be very difficult to achieve. We
anticipate that imported structural fill may then be required. We therefore highly recommend that

earthwork be scheduled for the drier seasons. Saturated soils which cannot achieve compaction should be

removed or used as general fill and landscaping in areas where significant post construction settlement and

poor trafficability are acceptable. Wet weather at the project site is anticipated from April through  May, and
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from October through November. Furthermore, cold weather (frost conditions) is anticipated during the

months of December through March.

The proposed trenches for underground utilities should be excavated to the depths shown on the drawings.

Unstable or soft subgrades should be overexcavated and replaced with approved fill. The pipes should be

bedded using approved materials as specified in the construction drawings. Trench backfill from the top of

the bedding material to the level of existing grade adjacent to the trench shall be in accordance with the

specifications for the project. Backfill should be placed in layers not exceeding 10 inches loose thickness.

In greenspace areas, we recommend that the backfill be compacted to a minimum of 92% of the maximum

dry density according to the Modified Proctor Value (ASTM D1557). Under road pavements, sidewalks,

driveways and parking lots, we recommend that trench backfill be compacted to a minimum of 95% of the

Modified Proctor Value.

Fill, backfill, and base course materials beneath foundations, floor slabs and pavement sections should be

placed in horizontal lifts not to exceed 8 inches loose thickness, and should be compacted to 95% of

maximum dry density according to the Modified Proctor Test (ASTM D1557). In confined areas such as

overexcavated areas, the fill should be placed in horizontal lifts not to exceed 6 inches loose thickness and

compacted to 95% of maximum dry density using a manually operated compactor. General fill placed in

landscaped areas filled slopes should be placed in horizontal lifts not to exceed 10 inches loose thickness, and

should be compacted to 90% of maximum dry density according to the Modified Proctor Test (ASTM

D1557), or as otherwise directed by the landscape architect. 

Field density tests shall be performed in accordance with ASTM Test Method D2922. The following

frequency is recommended for in place-moisture/density testing:

TABLE VII: IN PLACE-MOISTURE/DENSITY TESTING

Location Minimum number of tests

Backfilling along utility trenches and foundation walls 1 test per 50 lineal feet per lift

Backfilling isolated excavations (i.e. column foundations, manholes, etc.) 1 test per lift

Fill areas within building subgrade areas

(including 5'-0" outside of exterior building lines)

1 test per 2,500 square feet per lift

Fill areas of construction exclusive of building subgrades areas 1 test per 10,000 square feet per lift

I. Control of Groundwater
The contractor should be required to conduct all excavation and backfill operations in-the-dry. Provisions

should be made to remove infiltrating groundwater, perched water, and surface runoff resulting from rainfall

or other sources which may discharge to the excavations. Design, construction, and maintenance of water

control methods during excavation and backfill procedures should be made the responsibility of the

contractor. We recommend that earthwork should start with the installation of the most significant drainage

structures, in order to convey runoff and subsurface groundwater as much as possible away from the site. We

anticipate that proper grading of the ground surface to direct surface runoff away from excavations and floor

slab/pavement subgrades, and occasional pumping from properly filtered sumps will be adequate to control

infiltrating water and normal surface runoff. Excavations performed in wet seasons may require more frequent

pumping. 
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VI. CLOSING 

We prepared this geotechnical report for the exclusive use of  BERGMANN ASSOCIATES, WAL-MART
STORES, Inc., and their respective successors and assigns for design of the proposed Wal-Mart Expansion

to the existing Store No. 2043 in Warsaw, Wyoming County, New York. Our recommendations in this report

are based upon the information obtained from the subsurface investigation, and our understanding of the

proposed construction. Changes to our recommendations may be warranted if the actual subsurface conditions

vary from those anticipated, or if the proposed construction varies from our understanding, as discussed in

this report.

Generally accepted soil mechanics and foundation engineering practices were used to develop our

recommendations. We conducted our services in a manner consistent with that level of skill ordinarily

exercised by members of the profession currently practicing under similar conditions. We recommend that

the Geotechnical Engineer be provided the opportunity to generally review the foundation and site work

drawings and contract specifications to evaluate their consistency with our recommendations. We recommend

that continuous geotechnical monitoring be provided during the earthwork, foundation construction, and

pavement subgrade preparation. We recommend that the monitoring include observation of site preparation,

proofrolling, floor slab and pavement subgrades, foundation bearing grades, and monitoring of fill placement

and compaction.

We recommend that this report be made available to prospective bidders of the construction by incorporating

it into the contract documents. Bidders should be informed that this report was prepared for design purposes

only and may not contain sufficient information to prepare an accurate bid. Isolated information is not to be

reproduced, copied or transferred from this report.

We appreciate the opportunity to be of service to you on this project. If you have any questions regarding this

report, or if we may provide additional services, please contact us.

Respectfully submitted,
TIERNEY GEOTECHNICAL ENGINEERING, PC

Prepared By:

_________________________

  Michele A. Fiorillo, P.E.
  Geotechnical Engineer

Reviewed By:

                 11/19/2008
__________________________

Kevin F. Tierney, P.E.
Geotechnical Engineer
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