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1. Introduction 
 
 
1.1 ELEVATION DATUM 
 
Elevations reported herein are in feet (ft) and reference the National Geodetic Vertical Datum of 1929 
(NGVD). 
 
1.2 EXISTING SITE CONDITIONS 
 
The subject site is located in Andover, Massachusetts, as shown on Figure 1 – Project Locus.  The site is 
occupied by the existing 1 Corporate Drive building, which consists of a two-story structure with no 
below-grade space.  The recent test pit explorations conducted at the site indicate the existing building 
is supported on shallow footing foundations deriving support in the naturally deposited glacial soils 
underlying the site.  The site of the proposed building addition is currently occupied by an at-grade 
parking lot to the east of the existing 1 Corporate Drive building.  Existing site grades are variable, 
generally ranging from elevation (El.) 163 to El. 140; site grades within the footprint of the proposed 
building addition are less variable, gently sloping from about El. 155 in the southwest building corner to 
about El. 152 at the northeast building corner. 
 
1.3 PROPOSED DEVELOPMENT 
 
Our current understanding of the proposed development is based on review of the most recent drawing 
set for the project, dated 22 December 2021, as well as on-going project team coordination meetings.  
The proposed redevelopment is planned to include construction of a new two-story building addition 
immediately to the east of the existing 1 Corporate Drive building.  The building addition is planned to 
be connected to the existing 1 Corporate Drive building via an atrium structure.  No below-grade space 
is planned.  The proposed building addition is planned to be supported on conventional footing 
foundations deriving support in the naturally deposited glacial soils underlying the site.  We understand 
the proposed development also includes stormwater infiltration structures to be installed outside the 
proposed building limits. 
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2. Summary of Subsurface Explorations and Subsurface Conditions 
 
 
2.1 GENERAL 
 
A series of test pit explorations was recently undertaken at the site in association with the proposed 
new addition to the existing 1 Corporate Drive building.  The purpose of the test pits was to 
1) determine the nature and thickness of the site fill soils, 2) determine the depth to naturally deposited 
soils suitable for foundation bearing (Glacial Till), 3) observe existing foundation conditions of the 
existing 1 Corporate Drive building, 4) observe site groundwater conditions, 5) obtain information on the 
suitability of the site soils for on-site infiltration, and 6) obtain information on the nature of the soils at 
the site to evaluate the potential for reuse during construction. 
 
2.2 SUBSURFACE EXPLORATIONS 
 
2.2.1 Previous Test Borings 
 
Numerous previous exploration programs were conducted in association with the development of the 
nearby 4 Corporate Drive property generally located north of the subject Site.  Two (2) previous test 
borings, designated B98-1 (OW) and B98-6, from a series of geotechnical explorations conducted in May 
1998 in association with the 4 Corporate Drive property, are located at the 1 Corporate Drive project 
site, as shown on Figure 2, Site and Subsurface Exploration Location Plan.  Logs of test borings B98-1 
(OW) and B98-6, as well as an observation well installation record for B98-1 (OW) are provided in 
Appendix A for reference. 
 
2.2.2 Recent Test Pits 
 
During the period 10 to 16 November 2021, Earthwork Industries, Inc., a subcontractor to Haley & 
Aldrich, Inc. (Haley & Aldrich), excavated 14 test pits designated HA21-TP1 to HA21-TP8, HA21-TP10 to 
HA21-TP15.  Due to site constraints that limited site access, HA21-TP9 was omitted from the exploration 
program.  The test pits were advanced to depths ranging from approximately 5.5 to 11.6 ft below 
ground surface (bgs).  A summary of recent test pit explorations is included in Table I.  Test pit logs are 
included in Appendix B.  Refer to Appendix C for an annotated photographic summary of the conditions 
encountered in the recent test pits. 
 
2.3 SUBSURFACE SOIL AND GROUNDWATER CONDITIONS 
 
2.3.1 Soil Conditions 
 
In general, subsurface soil conditions encountered in the recent test pits included various Fill soils 
overlying naturally deposited inorganic Glacial Till Deposits as described below:  

 Fill:  A layer of heterogeneous fill material was encountered at each test pit location ranging 
from about 1.5 to 7.5 ft in thickness.  In paved areas of the site, a 0.3- to 0.4-ft thick layer of 
asphalt pavement was encountered above the fill.  The fill generally consisted of SAND with 
varying amounts of silt, gravel and cobbles or SILT with varying amounts of sand, gravel, cobbles 
and boulders.  Deleterious materials, including roots, wood, organic soils, and scrap building 
materials, were encountered within the fill.  At test pit locations HA21-TP2 through HA21-TP5, 
HA21-TP7, HA21-TP11 and HA21-TP13, remnant topsoil and subsoil were observed at the 
bottom of the fill layer and above the naturally deposited Glacial Deposits. 
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 Glacial Till Deposits:  Glacial Till Deposits were encountered beneath the fill, topsoil and subsoil 
(where encountered) at each test pit location at depths ranging from approximately 1.5 to 7.5 ft 
bgs, corresponding to about El. 159.2 to El. 139.1.  The Glacial Till Deposits generally consisted 
of silty SAND with varying amounts of gravel, cobbles and boulders. 

 
2.3.2 Groundwater Conditions 
 
Groundwater levels observed during excavation of the recent test pit explorations ranged from 
approximately 7.4 to 11.0 ft bgs, corresponding to about El. 153.2 to El. 134.1, and were determined by 
observing seepage into the test pit excavations.  The estimated seasonal high groundwater table was 
observed to range from about 5.5 to 10.0 ft bgs, corresponding to El. 154.9 to El. 136.0, based on 
redoximorphic features observed within the test pits.  The bottom of proposed infiltration systems 
should be set a minimum of 2 ft above seasonal high groundwater. 
 
Groundwater levels should be anticipated to fluctuate with season, precipitation, nearby construction 
activities, nearby below-grade structures (such as utilities/infiltration systems) and other environmental 
factors.  Area groundwater levels will also be influenced by rainfall, local construction activity, surface 
runoff, leakage into and out of sewers, storms drains, and other below-grade structures, pumping of 
dewatering systems, season, temperature, and other factors.  As a result, groundwater levels observed 
during and following construction may vary from those reported herein. 
 
2.4 EXISTING FOUNDATION CONDITIONS 
 
Three (3) of the recent test pit excavations, designated HA21-TP1, HA21-TP14, and HA21-TP15, were 
completed along a perimeter wall of the existing 1 Corporate Drive building to observe and document 
existing building foundation conditions adjacent to the proposed 1 Corporate building addition.  In 
general, the results of the test pits indicate the existing 1 Corporate Drive building is supported by 
footing foundations deriving support in the naturally deposited Glacial soils at the site, or in imported 
structural Fill placed above the naturally deposited Glacial soils.  Existing foundation conditions observed 
in the recent test pits varied but in general the existing footings were found to bear about 4 to 6 ft +/- 
bgs; refer to Appendix C for photographs of conditions encountered.  Existing foundation conditions 
along the entire perimeter wall adjacent to the proposed 1 Corporate Drive building addition will need 
to be verified in the field during construction.   
 
2.5 IN-SITU FIELD TESTING 
 
Haley & Aldrich conducted in-situ hydraulic conductivity testing using a Guelph Permeameter in 
accordance with standard testing methods specified in ASTM D5126 at three (3) test pits (HA21-TP2, 
HA21-TP7 and HA21-TP11) located in areas of proposed stormwater infiltration systems.  The Guelph 
Permeameter is an in-hole constant-head permeameter which operates on the Mariotte siphon 
principle.  The method involves measuring the steady-state rate of water recharge into unsaturated soil 
from a cylinder hole in which a constant depth or head of water is maintained.  The rate of this constant 
outflow of water, together with the diameter of the hole, can be used to determine the field saturated 
hydraulic conductivity of the soil.  The Guelph Permeameter was installed in the test pits to measure the 
in-situ hydraulic conductivity at the depths and elevations indicated below.  Guelph Permeameter 
calculations are included as Appendix D for reference.  The results are as follows: 

 HA21-TP2, 4.7 to 5.2 ft (El. 147.6 to El. 147.1): Infiltration Rate = 1.4x10-3 centimeters per second 
(cm/s) (2.0 in/hr) 
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 HA21-TP7, 3.5 to 4 ft (El. 150.3 to El. 149.8): Infiltration Rate = 3.0x10-4 cm/s (0.43 in/hr) 

 HA21-TP11, 4.3 to 4.8 ft (El. 157.4 to El. 156.9): Infiltration Rate = 7.6x10-4 cm/s (1.1 in/hr) 
 
For application in the design of the proposed stormwater infiltration systems, a factor of safety of 2 
should be applied to the field-measured hydraulic conductivity results.  Based on these results, the 
Glacial Deposits are in Hydrologic Soil Group B. 
 
Additionally, at the request of Linden Engineering and in accordance with Town of Andover stormwater 
regulations, Haley & Aldrich provided a Soil Evaluator to observe test pits conducted at potential 
locations of stormwater infiltration systems including HA21-TP2, HA21-TP5, HA21-TP6, HA21-TP7, HA21-
TP8, HA21-TP11 and HA21-TP12.  The Soil Evaluator prepared Form 11 – Soil Suitability Assessments for 
these test pit locations.  The Soil Suitability Assessment forms are also included in Appendix D and 
include United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) 
soil classifications and estimated seasonal high groundwater table observations, among other details. 
 
2.6 GEOTECHNICAL LABORATORY TESTING 
 
Geotechnical laboratory testing was performed on select soil samples obtained from the recent test pits.  
Grain size and hydrometer testing was performed on three soil samples (HA21-TP2, 4.7 to 5.2 ft; HA21-
TP7, 2.3 to 6 ft; and HA21-TP11, 4 to 5 ft) to assist with permeability evaluations for future infiltration 
systems at the site and to assess the potential for reuse of on-site materials during construction; 
compaction testing (modified proctor) was also performed on two samples (HA21-TP15, 6 to 8 ft; and 
HA21-TP5, 0.4 to 3 ft).  All geotechnical laboratory testing was performed at GeoTesting Express in 
Acton, Massachusetts, a subconsultant to Haley & Aldrich.  The results of the recent geotechnical 
laboratory testing are included in Appendix E. 
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3. Geotechnical Design Recommendations 
 
 
3.1 GENERAL 
 
Building foundations should be designed and constructed in accordance with the Massachusetts State 
Building Code (Building Code).  Recommendations provided herein are intended to be consistent with 
the 9th Edition of the Building Code. 
 
Recommendations presented herein are based on the proposed building layout and site development 
plan as understood at this time.  As further information is developed by the architect and/or structural 
engineer concerning these items, the design criteria should be reviewed by Haley & Aldrich for 
continued applicability.   
 
3.2 FOUNDATIONS 
 
3.2.1 Foundation Recommendations 
 
The existing Fill soils at the site, including any Subsoil/Topsoil, are not considered a suitable bearing 
strata to support the building foundations.  The proposed building foundations should bear in the 
naturally deposited inorganic Glacial Till soils at the site (the bearing stratum).  We recommend that the 
proposed building be supported on conventional reinforced concrete footing foundations bearing in the 
Glacial Till deposit.  Concrete footing foundations may bear at “normal” depths on undisturbed, 
naturally deposited Glacial Till soils or on lean concrete or Structural Fill placed following removal of 
unsuitable soils.  Specific recommended design criteria for concrete footing foundations are as follows: 

 Design footings using a maximum allowable bearing pressure of 6 kips per sq ft (ksf).  

 Design footings to have a least lateral dimension of 24-in. 

 Locate bottoms of footings at least 48-in. below lowest adjacent ground surface exposed to 
freezing, and a minimum 18-in. below the top of the adjacent ground floor slab at heated 
interior locations.  For construction during winter months, footings and floor slabs will require 
protection from freezing temperatures at the bearing surfaces until the building is enclosed and 
heated. 

 New foundations to be constructed adjacent to the existing 1 Corporate Drive building should 
be designed to bear at the same elevation as the existing foundations. 

 
Unsuitable materials must be removed from within the zone of influence (ZOI) beneath foundations.  
The ZOI is defined as the zone beneath the footing and beneath imaginary lines extending 2 ft laterally 
beyond the footing outer bottom edges and down and out on a one horizontal to one vertical (1H:1V) 
slope, to the bearing stratum.  Note: Within the entire building footprint, we recommend that all the 
existing fill soils (including any topsoil/subsoil) be excavated down to the top of the Glacial Till deposit 
(bearing stratum) and replaced with compacted Granular Fill to the subgrade of the slab on grade (see 
slab recommendations below). 

 Following removal of unsuitable materials from within the ZOI, compacted structural fill could 
be used to raise the grade, where practical, beneath footings.  Alternatively, where it is 
desirable to limit the excavation required to replace material within the ZOI below a footing, 
lean concrete (1,500 psi minimum compressive strength) may be used in place of compacted 
granular fill.  The advantage of lean concrete fill is that where the compacted granular fill must 
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occupy the conventional ZOI as defined above, the plan area of lean concrete need only be 
slightly larger than the footing dimensions (extending 1 ft laterally beyond the outer footing 
edge on all sides) and can extend nearly vertical downward to the top of the Glacial Till deposit.  
In addition, systematic placement and compaction of lean concrete is not required. 

 Design footings to bear below a reference line drawn upward and outward on a 1.5 horizontal to 
1 vertical (1.5H:1V) slope from the bottom of any adjacent utilities or other underground 
structures.  Where possible, footing elevations should be coordinated with utility elevations to 
allow utilities to pass through the foundation wall (rather than through or beneath the footing).  
Footings should also be positioned such that a reference line drawn downward and outward on 
a 2H:1V slope from points 5 ft laterally beyond the footing bottom edges will not “daylight” 
above ground surface or onto the adjacent slopes.  Footing bearing may need to be lowered or 
stepped locally to achieve these criteria.   

 Tops of footings should be positioned a minimum of 4-in. beneath the underside of the 
overlying floor slab. 

 
3.2.2 Ground Floor Slabs 
 
We understand the proposed ground floor slab is planned to be constructed as a soil-supported 
concrete slab-on-grade and is generally planned to be finished at about El. 156, corresponding to 1 to 
4 ft above existing site grades.  The top of the Glacial Till Deposit was encountered in the recent test pit 
excavations within and around the perimeter of the proposed building addition footprint at elevations 
varying from about El. 147 to about El. 152, corresponding to about 2 to 8 ft below existing site grades 
and about 4 to 9 ft below the elevation of the proposed finished floor slab. 
 
To limit the potential for settlement of the ground floor slab, we recommend that with in the entire 
building footprint the existing fill soils (including any topsoil/subsoil) be excavated down to the top of 
the Glacial Till deposit (bearing stratum) and replaced with compacted Granular Fill.   
 
Slabs may be designed using a modulus of subgrade reaction equal to 75 pci. 
 
3.2.3 Seismic Design 
 
Based on the subsurface information and our evaluation in accordance with the Building Code, Seismic 
Site Class C is considered applicable to the site.  The soils are not considered liquefaction susceptible 
during the design earthquake.  In accordance with the Building Code, the applicable seismic design 
criteria are as follows: 
 

Ss = 0.247 (Note 1) 
S1 = 0.075 (Note 1) 
Fa = 1.2 (Note 2) 
Fv = 1.7 (Note 2) 

 
Notes: 
1. Values determined from Table 1604.11 of the Massachusetts State Building Code, 9th Edition. 
2. Values determined from Table 1613.5.3(1) and Table 1613.5.3(2) of the International Building Code, 2015. 
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3.3 FOUNDATION SETTLEMENTS 
 
Foundation settlements will depend on final building loadings, footing subgrade preparation, and 
placement of structural backfills.   
 
Given the design loads and at the recommended allowable bearing pressures, we estimate that 
settlement of individual footings under static loading conditions, constructed as recommended herein, 
will not exceed 1-in, with differential settlements between individual footings, or within a 30-ft distance 
along a continuous strip footing, not exceeding ½-in.  Most of the settlement is anticipated to occur 
during construction as structural dead loads are placed on the foundations. 
 
3.4 DESIGN GROUNDWATER LEVEL 
 
Based on our local experience, water level readings at the site, and subsurface conditions, a design 
groundwater level equal to El. 155 just below the floor slab is recommended for calculating hydrostatic 
uplift forces on below-grade structures and placement of waterproofing. 
 
3.5 FOUNDATION DRAINAGE AND WATERPROOFING 
 
The lowest level floors of the proposed buildings are planned to be finished above observed 
groundwater levels.  Accordingly, permanent underslab drainage is not required.   
 
Exterior foundation walls and pits and depressions below the lowest level floor slab are recommended 
to be waterproofed. 
 
Permanent perimeter foundation drains should be installed.  We recommend that perimeter drainage 
consist of the following: 

 Waterstops be provided at all foundation wall joints where the exterior grading immediately 
adjacent to the building is equal to or higher than the interior floor slab of the building; 

 A perimeter foundation drainage system consisting of a continuous loop of 4-in. diameter 
perforated PVC or slotted corrugated polyethylene pipes placed adjacent to the perimeter 
footings, laid flat or with a slight pitch (if possible) downward toward the ejection/discharge 
point(s).  The pipe should be surrounded by a minimum thickness of 6 in. of ¾-in. crushed stone, 
which in turn is surrounded by 6-oz per sq yd non-woven geotextile; 

 Where perimeter foundation drainage is provided, below-grade walls should be waterproofed 
and geocomposite drainage board should be placed against the wall, up to 12-in. bgs, and 
hydraulically connected to the perimeter drainage pipe; 

 Inverts of perimeter drainage pipes should be positioned on top of the perimeter footing; 

 All points in the perimeter drainage should have redundant flow paths to the ejection/discharge 
point(s); 

 Discharge from the drainage systems should be directed to at least one reliable gravity outlet.  If 
gravity discharge is not possible, effluent should be directed to a sump system having redundant 
pumps and emergency backup power; 

 The drainage system piping should be provided with cleanouts. 
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Surface runoff should be directed away from the building.  In general, the ground surface within 10 ft 
immediately around the buildings should be sloped downward away from the structure to divert surface 
runoff. 
 
We recommend that a moisture vapor retarder membrane be provided directly beneath the ground 
floor slabs in occupied and finished spaces, in accordance with ACI 302.2R-06, especially if humidity 
control is desired or relatively vapor-tight coverings will be used on the floors.  Water vapor pressures, 
that can adversely impact highly vapor-tight or vapor-sensitive floor coverings, or adversely affect 
interior space humidity, can be present even when groundwater is at significant depths.  An example 
retarder membrane would be a 15-mil Stego Wrap Vapor Barrier or equal.  The slab concrete design and 
construction procedures should consider the impacts of the presence of the vapor barrier. 
 
3.6 LATERAL EARTH PRESSURES 
 
Building foundation walls retaining earth should be designed to resist the permanent static, seismic, and 
surcharge loadings indicated below.  The pressures do not include hydrostatic loads; walls should be 
detailed with perimeter drainage as discussed above. 
 
3.6.1 Restrained Walls (At Rest) 
 
Design walls that are braced or restrained at the top for the following "at-rest" earth pressures: 

 
Static:  Use an equivalent fluid weight of soil equal to 70 pcf.   
 
Seismic: Calculate in accordance with the Building Code (Article 1610.2) using a total soil 

unit weight (γt) of 125 pcf.  
 
Surcharge: Calculate based on a uniform lateral pressure equal to 0.5 times the vertical 

surcharge load (psf), acting on the backside of the wall, applied over the full height 
of the wall. 

 
3.6.2 Unrestrained Walls (Active) 
 
Design walls that are not restrained at the top (i.e., cantilevered) for the following “active” lateral earth 
pressures:  
 

Static: Use an equivalent fluid unit weight of soil equal to 40 pcf.  
 
Seismic: Calculate in accordance with the Building Code (Article 1610.2) using a total soil 

unit weight (γt) of 125 pcf. 
 
Surcharge: Calculate based on a uniform lateral pressure equal to 0.33 times the vertical 

surcharge load (psf), acting on the backside of the wall, applied over the full height 
of the wall.  

 
The recommended pressures assume that the backfill surface behind the walls is inclined no steeper 
than 4H:1V, rising up from the wall. 
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3.7 LATERAL LOAD RESISTANCE 
 
The net (passive minus active) lateral resistance provided by the backfill surrounding footings and 
foundation walls can be estimated using an equivalent fluid unit weight of 250 lbs per cu ft (pcf).  This 
value assumes that granular backfill is systematically compacted in lifts within 5 ft laterally against 
structural elements.  The top of the assumed passive zone should be 6-in. below the top of the adjacent 
soil or backfill surface.  If the horizontal distance between nearby footings or walls is less than twice the 
height of the subject structural element, the passive pressure should be discounted proportionately to 
the distance (full pressure at twice the height away) to accommodate interaction of the elements. 
 
A coefficient of friction of 0.45 may be used to calculate the ultimate sliding resistance between cast-in-
place concrete (footing) and the bearing strata (Glacial Till), for the permanent condition.  A factor of 
safety of 1.5 should be applied to this value to calculate allowable frictional resistance. 
 
3.8 UTILITIES AND OTHER SITE DEVELOPMENT CONSIDERATIONS 
 
New below-grade utilities beyond the building limits may be soil-supported in existing Fill or placed 
Common Fill using conventional installation procedures. 
 
Foundations for light pole bases, guard rails, fences, signs, transformers and similar ancillary structures 
may be designed utilizing the recommendations provided above. 
 
Stormwater recharge is being evaluated by the project civil engineer.  The results of test pits conducted 
at potential stormwater areas as well as in-situ permeability testing and geotechnical laboratory testing 
is summarized in previous sections of this report and can be found in Appendices B through E.  
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4. Construction Considerations 
 
 
4.1 GENERAL 
 
The primary purpose of this section is to comment on the items related to excavation, dewatering, 
lateral earth support, foundation construction, earthwork, and related geotechnical engineering aspects 
of the proposed construction.  Prospective contractors for this project should evaluate potential 
construction issues based on their knowledge and experience with similar soils conditions in the area, 
taking into account their own proposed construction methods. 
 
In addition to the construction guidelines and recommendations made herein, construction should 
conform to the requirements of the Occupational and Safety Health Association (OSHA) and all other 
applicable Municipal and State regulatory agencies. 
 
4.2 EARTHWORK 
 
4.2.1 Excavation 
 
Construction of the proposed building addition will require excavation below ground surface into Fill 
(including topsoil and subsoil) and Glacial Till.  Cobbles and boulders, possibly large in size, should be 
expected.  It is anticipated that excavation can be completed using conventional earth moving 
equipment. 
 
Over-excavation and replacement of unsuitable Fill soils will be required below proposed footings.  We 
anticipate that the excavations can likely be accomplished using open-cut excavations.  Temporary cut 
slopes typically should be stable if constructed no steeper than about 1.25H:1V. 
 
Excavations adjacent to the existing building will need to be conducted in a manner that does not 
undermine the existing foundations, which could result in settlement and damage to the existing 
building. 
 
4.2.2 Construction Dewatering 
 
Given the observed groundwater levels within the recent explorations, it is anticipated that most 
excavations for the proposed development can be completed in the dry.  Locally deeper excavations for 
features such as elevator pits or for over-excavation of unsuitable bearing materials may require 
construction dewatering.  It is anticipated that temporary construction dewatering activities, including 
management of precipitation and stormwater runoff into excavations, can be accomplished using 
shallow sumps.  Temporary construction dewatering effluent should be managed on-site by infiltration. 
 
4.2.3 Backfilling 
 
In general, we recommend that lean concrete, Compacted Granular Fill (or dense graded crushed stone), 
or suitable on-site materials meeting Massachusetts Department of Transportation (MassDOT) 
Specifications be used as backfill beneath and around footings, beneath building slabs-on-grade, and 
where unsuitable soils are required to be excavated and removed.   
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Backfill outside the building is anticipated to consist of Common Fill except for special filling required for 
pavements, landscaping, or other site structures. 
 
4.2.3.1 Compacted Granular Fill 
 
Compacted Granular Fill should consist of clean, well-graded sand and gravel, free of organic material, 
snow, ice, recycled materials, contaminants, or other objectionable materials and should be well-graded 
within the following limits: 
 
 Sieve Size Percent Finer By Weight 
 6-in. 100 
 No.  4 30 - 80 
 No.  40 10 - 50 
 No.  200 0 - 10 
 
4.2.3.2 Common Fill 
 
Common Fill should consist of uncontaminated mineral sandy or gravelly soil, free from organic matter, 
plastic, metal, wood, ice, snow, debris or other deleterious material and should have the characteristics 
that it can be readily placed and compacted.  Common Fill imported to the site should have a maximum 
of 80 percent passing the No. 4 sieve and a maximum of 25 percent finer than the No. 200 sieve.  Silty 
common fill soils will likely require moisture control during placement and compaction. 
 
4.2.4 Reuse of On-site Materials 
 
Topsoil and subsoil stripped from the site may be stockpiled and reused as topsoil in landscape areas, 
subject to the need for soil amendments and other planting requirements.   
 
Use of on-site materials will require judgment and careful monitoring, as quantitative compaction 
control may be more difficult than normal due to material variability. 
 
The site soils are typically silty and their re-use as Compacted Granular Fill can be significantly affected 
by their moisture content.  Excavated soils should be managed to avoid unnecessary effects of weather.  
Rainfall or melting snow can readily saturate soil surfaces and stockpiled fill soils.  Providing drainage 
from and covering a stockpile can help limit this potential problem.  Limiting the exposure of soils during 
wet weather can also help limit weather effects.  These soils will probably require significant drying if 
left in an unprotected stockpile for any period during adverse weather. 
 
4.2.5 Compaction Requirements 
 
Recommended compaction requirements are as follows: 
 
 Location      Minimum Compaction Requirements 
 
 Within ZOI and around footings,   95%  
 and beneath slabs-on-grade 
   
 Sidewalks, pavements    92% up to 3 ft below finished grade 
        95% in the upper 3 ft 
 
 Landscaped areas    Per the Landscape Architect 



 

12 

Minimum compaction requirements refer to percentages of the maximum dry density determined in 
accordance with ASTM D1557. 
 
Compacted fills should be placed in horizontal lifts not more than 12-in. thick prior to compaction.  
Compaction equipment should consist of a large, self-propelled vibratory roller.  Where hand-guided 
compaction equipment, such as a small vibratory plate compactor, is used in confined areas, the loose 
lift thickness should not exceed 8-in.  Each layer of fill should receive at least four complete coverages 
with suitable compaction equipment.  The maximum particle size should not exceed two-thirds of the 
loose lift thickness. 
 
4.2.6 Earthwork During Freezing Weather 
 
Precautions should be taken if earthwork will be performed when temperatures fall below freezing.  No 
Fill should be allowed to freeze prior to compaction.  Placement of Fill should not be conducted when air 
temperatures are below freezing.  Soil bearing surfaces below slabs and foundations must be protected 
against freezing, before and after placement of concrete.  Frost protection should be provided as soon 
as possible after foundations are constructed.  Fill materials should not be placed on snow, ice, or frozen 
subgrades.   
 
4.3 FOOTING AND SLAB SUBGRADE PREPARATION 
 
4.3.1 Footing Bearing Surface Preparation 
 
If encountered at design subgrade level, unsuitable materials (Fill, Topsoil, Subsoil, Organic Soils, etc.) 
must be removed from within the zone of influence of building foundations down to the suitable 
bearing strata (Glacial Till). 
 
During the excavation and foundation construction operations, precautions should be taken to minimize 
disturbance to the bearing soils.  Disturbance by construction traffic and standing water should be 
avoided.  The following guidelines are recommended: 

 Exposed soil subgrades must be observed in the field by a Geotechnical Engineer to confirm 
suitable foundation bearing conditions in accordance with this report.  It may be necessary to 
require over-excavation and replacement of weak, disturbed, or otherwise unacceptable 
foundation bearing material to achieve suitable bearing conditions. 

 Any over-excavation of disturbed or unsuitable soils below design foundation bearing grade 
should be backfilled with Compacted Granular Fill, or lean concrete. 

 Exposed subgrade soils should be recompacted with at least two passes with a self-propelled 
vibratory compactor until firm. 

 Soil bearing surfaces below completed foundations must be protected against freezing before 
and after foundation construction.  If construction is performed during freezing weather, 
footings should be backfilled to a sufficient depth (up to 4 ft) as soon as possible after they are 
constructed.  Alternatively, insulating blankets, heating, or other means may be used for 
protection against freezing.  Footing bearing levels could also be lowered such that they are 
protected from freezing temperatures after backfilling. 

 It may be desirable to place a lean concrete “mud mat” beneath footing to protect the bearing 
surface from weather conditions.   
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 In areas of excessive weaving or soft and unstable soils, the soft materials will need to be 
excavated and replaced with Compacted Granular Fill. 

 In the event that a boulder becomes partially exposed at subgrade level or at footing bearing 
level, one of the following options should be utilized: (1) remove the boulder and fill the void 
with compacted Granular Fill, or lean concrete, or (2) remove the portion of the boulder 
sufficient to provide placement of six inches of compacted Granular Fill beneath the footing over 
the boulder. 

 Back-blading to smooth the surface should not be permitted.  Where the subgrade consists of 
granular material, the surface should be recompacted with at least four (4) passes of a plate 
vibratory compactor.  

 
4.3.2 Slab Subgrade Preparation 
 
Based on observations from the recent test pit excavation program, Fill soils, including original Topsoil 
and Subsoil, are expected to be present below the proposed ground floor slab elevation.  Where 
present, these soils should be removed and replaced with compacted Granular Fill or site Fill soils 
approved for re-use on-site as compacted Granular Fill.  The resulting subgrade should be proof-
compacted with a minimum of four passes of a heavy vibratory roller imparting at least 25,000 lbs of 
dynamic force.   
  
Compacted Granular Fill shall be placed and compacted in accordance with the provisions of 
Section 4.2.5 herein.  
  
4.4 EXCAVATED SOIL MANAGEMENT 
 
All excavated soils should be re-used on-site to the extent possible.  Excess soils to remain on-site should 
be stockpiled at a location determined by the Owner. 
 
4.5 CONSTRUCTION MONITORING 
 
It is recommended that a geotechnical engineer or technician qualified by training and experience is 
present during construction to provide monitoring as required by the State Building Code.  The field 
representative should be present to observe and document the following construction activities: 

 Excavation for and preparation of foundation and slab bearing surfaces 

 Placement of lean concrete and placement and compaction (including testing) of compacted 
Granular Fill (as required by the Building Code); 

 That Fill and backfill materials meet the requirements of project plans and specifications, and 
help make judgments regarding the suitability of excavated soils for reuse as fill;  

 Installation of the foundation systems including the perimeter drainage systems; and 

 Backfilling around the foundation systems to proposed finished grades. 
 
We recommend that Haley & Aldrich be retained to provide these monitoring services during 
construction.  This will enable us to observe compliance with the design concepts, assumptions and 
specifications, and to facilitate design changes in the event that subsurface conditions differ from those 
anticipated prior to the start of construction. 
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5. Limitations 
 
 
This report has been prepared for specific application to construction of a proposed building addition at 
the existing 1 Corporate Drive site in Andover, Massachusetts in accordance with generally accepted 
engineering practices.  The data presented herein is based in part on information obtained from 
subsurface explorations, previous studies on and near the site, information on adjacent structures 
obtained from various sources, and information on the proposed construction that is available to us at 
this time.   
 
The nature and extent of variations in the subsurface conditions between explorations may not become 
evident until construction.  If the project design and configuration changes prior to construction and/or 
if significant variations in subsurface conditions appear during construction, it will be necessary to re-
evaluate the recommendations contained in this report. 
 
The results and recommendations contained herein were undertaken to support preparation of 
Construction Documents.  In the event of changes in the design or building, the conclusions and 
recommendations contained in this report should not be considered valid unless they are reviewed and 
modified or verified in writing by Haley & Aldrich. 
 
\\haleyaldrich.com\share\CF\Projects\0203691\Geotech Report\Draft Report\2022-0114-HAI-One Corporate Drive-Geotech Report-F.docx 
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APPENDIX A 
 

Previous Test Boring Logs 
  















 

  

APPENDIX B 
 

Recent Test Pit Logs 
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GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

SM

151.9
0.4

150.6
1.7

148.5
3.8

142.3
10.0

-ASPHALT-

Yellow poorly-graded SAND (SP), no structure, no odor, moist

 - FILL -

Light-brown to brown silty SAND (SM), no structure, no odor, moist,
10% pockets of dark brown organic soil, Mix of remnant topsoil, subsoil
and fill above

 - FILL -

PID = 0.0 ppm

Light-brown to tan silty SAND with gravel (SM), bonded, no odor, moist
to wet, 5% cobbles, no oversized, slightly to occasionally moderately
bonded, becomes more tan and slightly more silty/bonded with depth

 - GLACIAL TILL -

PID = 0.0 ppm

BOTTOM OF EXPLORATION 10.0 FT
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Weather

Groundwater depths/entry rates (in./min.): 9.5 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
9.7

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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10.0Pit Depth (ft)

File No.

11 Nov 2021

Overcast, 30s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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8

10

152.3  (est.)

HA21-TP2

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

SM

152.8
0.3

151.3
1.8

150.2
2.9

147.6
5.5

-ASPHALT-

Yellow-brown poorly-graded SAND (SP), no structure, no odor, moist

 - FILL -

Yellow-brown to brown silty SAND (SM), no structure, no odor, moist,
trace oversized, mps 1.2 ft, appears to be remnant subsoil, trace
topsoil in pockets, disturbed with fill above

 - FILL -

Tan to olive-brown silty SAND (SM), trace cobbles, no oversized

 - GLACIAL TILL -

BOTTOM OF EXPLORATION 5.5 FT
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Groundwater depths/entry rates (in./min.): Not Encountered

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
NE

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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5.5Pit Depth (ft)

File No.

11 Nov 2021

Overcast, 30s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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5

153.1  (est.)

HA21-TP3

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

SM

SM

153.9
0.4

153.3
1.0

152.6
1.7

151.8
2.5

143.8
10.5

-ASPHALT-

Yellow-brown poorly-graded SAND with gravel (SP), no structure, no
odor, moist, no oversized

 - FILL -
Brown to gray-brown silty SAND (SM), no oversized, mps 3 in.

 - FILL -
Black to brown silty SAND (SM), Appears disturbed, remnant topsoil
and subsoil, some subsoil may be undisturbed

 - FORMER TOPSOIL -

PID = 0.0 ppm
Light-brown to tan silty SAND (SM), bonded, no odor, moist to moist,
slight mottling below 5.5 ft, highest seepage 7.4

 - GLACIAL TILL -

PID = 0.0 ppm

BOTTOM OF EXPLORATION 10.5 FT

Note: Electrical line for parking lot light encountered within test pit
excavation at 2.2 ft below ground surface; electrical line repaired prior
to backfilling of test pit.
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Groundwater depths/entry rates (in./min.): 10.2 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
10.2

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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10.5Pit Depth (ft)

File No.

10 Nov 2021

Overcast, 40s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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154.3  (est.)

HA21-TP4

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

OL/OH

SM

SM

152.1
0.3

149.5
2.9

148.4
4.0

147.4
5.0

141.1
11.3

-ASPHALT-
Yellow poorly-graded SAND (SP), no structure, no odor, moist

 - FILL -

Black sandy ORGANIC SOIL (OL/OH), no structure, organic odor,
moist, 10% roots

 - FORMER TOPSOIL -
Brown silty SAND (SM), no structure, no odor, moist, fines slightly
organic

 - SUBSOIL -
Silty SAND with gravel (SM), bonded, 5% oversized, very slightly
bonded to unbonded, mottling, more silty below ~ 10.0 ft, possibly
stratified or bedded

 - GLACIAL TILL -

BOTTOM OF EXPLORATION 11.6 FT
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Groundwater depths/entry rates (in./min.): 11.0 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
11.4

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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11.6Pit Depth (ft)

File No.

10 Nov 2021

Overcast, 40s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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152.4  (est.)

HA21-TP5

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

SM

SM

152.7
0.3

150.7
2.3

150.3
2.7

149.0
4.0

143.0
10.0

-ASPHALT-

Yellow poorly-graded SAND (SP), no structure, no odor, no oversized

 - FILL -

PID = 0.0 ppm
Black to gray-brown silty SAND with gravel (SM), no structure, no odor,
trace wood debris

 - FILL -
Dark brown to red-yellow silty SAND (SM), no structure, no odor,
disturbed, higher fines % and organic content towards top, variable
thickness

 - FILL -
Tan to light-brown silty SAND (SM), bonded, no odor, moist to wet, 5%
oversized, mps 2.5 ft, slight red-yellow oxidation below 7.5 ft, trace
clayey pockets

PID = 0.0 ppm

PID = 0.0 ppm

-GLACIAL TILL-

PID = 0.0 ppm

BOTTOM OF EXPLORATION 10.0 FT

5

10

5

5

10

10

10

5

45

15

20

20

5

10

5

10

5

20

25

20

30

35

35

40

H&A Rep

Date

Weather

Groundwater depths/entry rates (in./min.): 9.0 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
9.6

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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10.0Pit Depth (ft)

File No.

10 Nov 2021

Overcast, 40s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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153.0  (est.)

HA21-TP6

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

SM

SM

153.5
0.3

152.3
1.5

151.6
2.2

144.8
9.0

142.3
11.5

-ASPHALT-
Yellow-brown to light-brown poorly-graded SAND (SP), layer, no odor,
moist, no oversized

-FILL-

Dark brown to brown silty SAND (SM), no structure, no odor, moist,
former topsoil and subsoil, partially excavated, disturbed, fines
moderately organic

 - FORMER TOPSOIL -

PID = 0.0 ppm
Tan to light-brown silty SAND (SM), bonded, no odor, moist, 10%
oversized, mps 3 ft, boulder remained in sidewall at 8 ft, slightly
bonded to unbonded, moist to nearly wet below ~8 ft

 - GLACIAL TILL -

PID = 0.0 ppm

Tan to olive-brown silty SAND with gravel (SM), no structure, no odor,
moist to wet, trace oversized, mps 1.0 ft, lodgement till

 - GLACIAL TILL -

PID = 0.0 ppm

BOTTOM OF EXPLORATION 11.5 FT
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Groundwater depths/entry rates (in./min.): 7.5 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
9.0

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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11.5Pit Depth (ft)

File No.

10 Nov 2021

Overcast, 40s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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153.8  (est.)

HA21-TP7

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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OL/OH

GP-GM

SM

140.4
1.1

139.1
2.4

132.5
9.0

Black to dark brown sandy ORGANIC SOIL (OL/OH), no structure, no
odor, moist, trace oversized

 - LOAMY FILL -

Tan to gray poorly-graded GRAVEL with silt and sand (GP-GM), no
structure, no odor, moist, 25% cobbles, trace boulders, 10% oversized

 - FILL -

PID = 0.0 ppm
Tan silty SAND with gravel (SM), bonded, no odor, moist to wet,
highest seepage 7.4 ft, little seepage

 - GLACIAL TILL -

PID = 0.0 ppm

BOTTOM OF EXPLORATION 9.0 FT
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Groundwater depths/entry rates (in./min.): 7.4 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
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th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
NE

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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9.0Pit Depth (ft)

File No.

11 Nov 2021

Overcast, 30s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.

0

2

4

6

8

141.5  (est.)

HA21-TP8

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

ML

SM

157.7
0.3

155.2
2.8

149.5
8.5

147.0
11.0

-ASPHALT-
Yellow-brown to dark brown poorly-graded SAND (SP), layer, no odor,
moist, no oversized, mps 6 in., remnant former topsoil in lenses, more
prevalent

 - FILL -

PID = 0.0 ppm

Tan to olive-gray silty SAND (SM), bonded, no odor, moist, 5%
cobbles, mps 8 in.

 - GLACIAL TILL -

PID = 0.0 ppm

Olive-brown to olive-gray sandy SILT (ML), bed, no odor, wet, bedded
stratified horizontal but uneven and slightly folded

Olive-brown silty SAND with gravel (SM), bonded, no odor, wet

 - GLACIAL TILL -
PID = 0.0 ppm

BOTTOM OF EXPLORATION 11.0 FT
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Groundwater depths/entry rates (in./min.): 10.0 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
NE

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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11.0Pit Depth (ft)

File No.

15 Nov 2021

Overcast, 30s to 40s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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158.0  (est.)

HA21-TP10

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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ML

ML

SM

160.7
1.0

159.2
2.5

151.9
9.8

SILT with sand (ML), no structure, organic odor, moist, fines
moderately organic

 - LOAMY FILL -

Yellow-brown sandy SILT (ML), no structure, no odor, moist

 - SUBSOIL -

PID = 0.0 ppm

Tan silty SAND with gravel (SM), bonded, no odor, moist to wet, trace
oversized, mps 2.0 ft, wet below 8.5 ft

PID = 0.0 ppm

-GLACIAL TILL-
PID = 0.0 ppm

PID = 0.0 ppm

BOTTOM OF EXPLORATION 9.8 FT

PID = 0.0 ppm
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Groundwater depths/entry rates (in./min.): 8.5 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
9.3

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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9.8Pit Depth (ft)

File No.

15 Nov 2021

Overcast, 30s to 40s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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161.7  (est.)

HA21-TP11

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

SM

156.8
1.5

147.8
10.5

Yellow-brown poorly-graded SAND with gravel (SP), no structure, no
odor, moist, no oversized, mps 8 in.

 - FILL -
Tan silty SAND with gravel (SM), bonded

PID = 0.0 ppm

Yellow-brown to olive-brown silty SAND with gravel (SM), bonded, no
odor, moist to wet, 10% cobbles, no oversized, moist to wet below
highest seepage at 10.0 ft, lodgement till

 - GLACIAL TILL -
PID = 0.0 ppm

BOTTOM OF EXPLORATION 10.5 FT
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Groundwater depths/entry rates (in./min.): 10.0 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
10.0

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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10.5Pit Depth (ft)

File No.

15 Nov 2021

Overcast, 30s to 40s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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158.3  (est.)

HA21-TP12

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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SP

SM

SM

154.2
0.3

150.1
4.4

149.0
5.5

143.0
11.5

-ASPHALT-
Yellow poorly-graded SAND with gravel (SP), no structure, no odor,
wet, 5% cobbles, trace oversized mps 2.5 ft from bottom of fill

 - FILL -

PID = 0.0 ppm

Yellow-brown to brown silty SAND with gravel (SM), no structure, no
odor, moist, mix of remnant topsoil,  subsoil and fill from above

-FILL-

Light-brown to tan silty SAND with gravel (SM), bonded, no odor, moist
to wet, becomes more tan/light gray with depth, mottling below est. 8.5
ft

 - GLACIAL TILL -

PID = 0.0 ppm

BOTTOM OF EXPLORATION 11.5 FT
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Groundwater depths/entry rates (in./min.): 10.9 ft

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)
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ID
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)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions:

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
11.1

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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11.5Pit Depth (ft)

File No.

11 Nov 2021

Overcast, 30s to 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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154.5  (est.)

HA21-TP13

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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ML

SP

155.9
2.0

151.9
6.0

Dark brown sandy SILT (ML), no structure, organic odor, moist, 15%
roots, trace scrap building materials

 - LOAMY FILL -

Yellow poorly-graded SAND (SP), no structure, no odor, moist

 - FILL -
PID = 0.0 ppm

PID = 0.0 ppm

BOTTOM OF EXPLORATION 6.0 FT
PID = 0.0 ppm
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Groundwater depths/entry rates (in./min.): Not Encountered

Stratum
Change
Elev./
Depth

(ft)

ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.

Location

Test Pit Dimensions (ft)

Sample
ID

D
ep

th
 (

ft
)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions: Top of existing
building footing encountered
at 42 in. below ground
surface.

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.

Boulders

Client

Standing Water in Completed Pit

hours elapsedmeasured after
NE

Diameter (in.)

ANDOVER, MA

Field Tests

Stratum
Change
Elev./
Depth

(ft)

Contractor

Remarks:

Sample
ID

El. Datum:
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6.0Pit Depth (ft)

File No.

12 Nov 2021

Rain, 50s F

Pit Length x Width (ft)

USCS
Symbol

D
ep

th
 (

ft
)

over 24

Test pit backfilled with excavated
material, placed in lifts and each lift tamped with
bucket of excavator.
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157.9  (est.)

HA21-TP14

Dilatancy                             R - Rapid     S - Slow     N - None
Toughness                        L - Low     M - Medium     H - High
Plasticity                  N - Nonplastic   L - Low   M - Medium   H - High
Dry Strength   N - None  L - Low  M - Medium  H - High  V - Very High

Test Pit No.TEST PIT LOG

Approx. Vol. (cu.ft)

VISUAL-MANUAL IDENTIFICATION AND DESCRIPTION

(Color GROUP NAME & SYMBOL, % oversized, maximum particle size,
structure, odor, moisture, optional descriptions

GEOLOGIC INTERPRETATION)

RUBBER TIRED EXCAVATOR

Field TestsGravel Sand
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ML

SP

SM

155.4
2.5

151.6
6.3

149.9
8.0

Dark brown sandy SILT (ML), trace building material debris, no
oversized, fines moderately organic

 - LOAMY FILL -

PID = 0.0 ppm

Yellow-brown poorly-graded SAND (SP)

 - FILL -

PID = 0.0 ppm

Tan to light-brown silty SAND (SM), no structure, no odor, moist

 - GLACIAL TILL -

PID = 0.0 ppm

BOTTOM OF EXPLORATION 8.0 FT
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Groundwater depths/entry rates (in./min.): Not Encountered
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ONE CORPORATE DRIVE

EARTHWORK INDUSTRIES, INC.
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Test Pit Dimensions (ft)

Sample
ID
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)

NGVD 29

See Plan

=

Ground El.:

12 to 24

Project

Obstructions: Top of existing
building footing encountered
at 43 in. below ground
surface.

IQHQ-ONE CORPORATE LLC

0203691-000

M. Dodson

USCS
Symbol

Number
=

Equipment Used

Location:

ftat depth

NOTE:  Soil identification based on visual-manual methods of the USCS system as practiced by Haley & Aldrich, Inc.
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APPENDIX C 
 

Photographic Summary of Recent Test Pits  
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Photo 1:  Sidewall at test pit HA21-TP1. Top of Glacial Till observed at approximately 8.4 ft below ground 

surface (bgs). 

 
Photo 2:  Photo of existing strip footing encountered at test pit HA21-TP1.  Top of footing encountered 42 in. 

bgs.  Footing was determined to be 10 to 12 in. thick.  The footing protruded beyond the face of the 
foundation wall by 14 to 16 in. 
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Photo 3:  Corner of existing footing foundation encountered in test pit HA21-TP1.  Imported Fill (sand) was 

encountered below the bottom of the footing and above the naturally deposited glacial soils. 
 

 

 
Photo 4:  Test pit HA21-TP2. Former Topsoil layer observed in the Fill at the interface with the underlying 

Glacial soils. Water seepage observed at approximately 9.5 ft bgs. 
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Photo 5:  Guelph permeameter test performed in test pit HA21-TP2 from a depth of 4.7 ft to 5.2 ft bgs. 

 
 
 

 
Photo 6:  Stockpile of soil excavated from test pit HA21-TP3, consisting of light-brown Glacial Till to the left 
and medium-brown Fill to the right side of the of the stockpile.  Cobbles and boulders are visible within the 

Glacial soils. 
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Photo 7:  Completed excavation at test pit HA21-TP3. The top of the Glacial Till deposit is called out in the 

photo. 
 
 
 

 
Photo 8:  Photo showing the soil stratigraphy observed in the sidewall at test pit HA21-TP4. An 

approximately 8 in. thick layer of remnant Topsoil/Subsoil was encountered at the interface between the  
Fill soils and underlying Glacial Till deposit. The top of the Glacial Till deposit is noted at approximately  

2.5 ft bgs. 
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Photo 9:  Soil excavated from test pit HA21-TP4.  Numerous cobbles and boulders are present in the 

excavated material. 
 
 
 

 
Photo 10:  Glacial Till encountered at approximately 5 ft below a 2.1 ft thick layer of former/remnant 

Topsoil/Subsoil in test pit HA21-TP5. Water seepage and cave-in observed at the bottom of excavation at 
about 11.4 ft bgs. 
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Photo 11:  Large cobbles noted in the Glacial Till soils excavated from test pit HA21-TP5. 

 
 
 

 
Photo 12:  Stockpile of Glacial Till excavated from test pit HA21-TP6. Encountered a 1.5 ft long boulder in the 

Glacial Till. 
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Photo 13:  Sidewall of test pit HA21-TP6 depicting soil stratigraphy. Top of Glacial Till is approximately 4 ft 

bgs and is underlying an approximately 1.7 ft thick layer of former/remnant Topsoil/Subsoil. Water is visible 
at the bottom of the excavation. 

 
 
 

 
Photo 14:  Test pit HA21-TP7. Water seepage noted at about 9 ft bgs.  Sidewall of test pit collapsed at 

approximately 7.5 ft bgs. A 3 ft diameter boulder is noted within the Glacial Till layer. 
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Photo 15:  Stockpile of soil excavated from test pit HA21-TP8. 

 
 
 

 
Photo 16:  View of the sidewall at test pit HA21-TP8, showing soil stratigraphy. Top of Glacial Till was 

encountered at approximately 2.4 ft bgs and is underlying loam and cobble Fill layers. 
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Photo 17:  Completed excavation for test pit HA21-TP10. 

 
Photo 18:  Test pit HA21-TP11. The top of the Glacial Till deposit was noted at 2.5 ft bgs.  Water was noted at 

approximately 9.2 ft bgs. 
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Photo 19:  Guelph permeameter test conducted at test pit HA21-TP11. 

 
Photo 20:  Fill overlying Glacial Till observed in the sidewall of test pit HA21-TP12. 
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Photo 21:  Stockpile of Glacial Till excavated from the bottom of test pit HA21-TP12. 

 
Photo 22:  Sidewall of test pit HA21-TP13. Water seepage observed below 10.9 ft bgs and puddling at 

approximately 11.1 ft bgs. 
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Photo 23:  Stockpile of soil excavated from test pit HA21-TP13. Encountered a 2.5 ft diameter boulder during 

the excavation. 

 

Photo 24:  Existing footing foundation encountered in test pit HA21-TP14.  Top of footing encountered at 
42 in. bgs.  Footing was determined to protrude beyond the exterior face of the foundation wall by 28 in. 

where measured parallel to the wall.  The depth of the footing was determined to be 18 in. 
 
 
 



1 CORPORATE DRIVE – BUILDING ADDITION TEST PITS 
ANDOVER, MASSACHUSETTS 

File No. 0203691-000 
Date Photographs Taken: 11/8/2021 to 11/12/2021 

Haley & Aldrich, Inc. Page 13 of 14 
\\haleyaldrich.com\share\CF\Projects\0203691\Geotech Report\Appendices\Appendix C - Test Pit Photographic Summary\2021-0113-HAI-1 Corporate-Appendix D Test Pit 
Photo Summary-D1.docx 

 

 

Photo 25:  Irregular footing foundation encountered in test pit HA21-TP14 at the existing building corner.  
Dimensions as shown. 

 
 

 
Photo 26:  Close-up view of building foundation within test pit HA21-TP14. 
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Photo 27:  View of test pit HA21-TP15, exposing existing building foundation adjacent to the proposed 

Building Addition. 

 
Photo 28:  Another view of test pit HA21-TP15 at a different angle, showing exposed existing building 

foundation. 
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APPENDIX E 
 

Geotechnical Laboratory Testing Results 
 



Client: Haley & Aldrich, Inc.
Project: One Corporate Drive
Location: Andover, MA Project No: GTX-314743
Boring ID: HA21-TP2
Sample ID: HA21-TP2
Depth : 4.7 - 5.2 ft

Sample Type: bag
Test Date: 01/06/22
Test Id: 644856

Tested By: ckg
Checked By: jdt

Test Comment: ---
Visual Description: Moist, light brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/10/2022 1:43:17 PM
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Spec. Percent Complies

 Coefficients
D   =0.7843 mm85

D   =0.2116 mm60

D   =0.1358 mm50

D   =0.0556 mm30

D   =0.0191 mm15

D   =0.0102 mm10

C   =20.745u C   =1.432c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve



Client: Haley & Aldrich, Inc.
Project: One Corporate Drive
Location: Andover, MA Project No: GTX-314743
Boring ID: HA21-TP7
Sample ID: HA21-TP7
Depth : 2.3 - 6 ft

Sample Type: bag
Test Date: 01/06/22
Test Id: 644857

Tested By: ckg
Checked By: jdt

Test Comment: ---
Visual Description: Moist, light brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/10/2022 1:43:19 PM
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Spec. Percent Complies

 Coefficients
D   =0.7429 mm85

D   =0.1958 mm60

D   =0.1298 mm50

D   =0.0491 mm30

D   =0.0187 mm15

D   =0.0103 mm10

C   =19.010u C   =1.195c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve



Client: Haley & Aldrich, Inc.
Project: One Corporate Drive
Location: Andover, MA Project No: GTX-314743
Boring ID: HA21-TP11
Sample ID: HA21-TP11
Depth : 4 - 5 ft

Sample Type: bag
Test Date: 01/06/22
Test Id: 644858

Tested By: ckg
Checked By: jdt

Test Comment: ---
Visual Description: Moist, light brown silty sand
Sample Comment: ---

Particle Size Analysis - ASTM D6913/D7928

printed 1/10/2022 1:43:21 PM
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 Coefficients
D   =0.8059 mm85

D   =0.1693 mm60

D   =0.1072 mm50

D   =0.0431 mm30

D   =0.0165 mm15

D   =0.0086 mm10

C   =19.686u C   =1.276c

 Classification
 ASTM N/A

 AASHTO Silty Soils (A-4 (0))

 Sample/Test Description
Sand/Gravel Particle Shape : ANGULAR

Sand/Gravel Hardness : HARD

Dispersion Device : Apparatus A - Mech Mixer 

Dispersion Period : 1 minute

Est. Specific Gravity : 2.65

Separation of Sample: #200 Sieve



Client: Haley & Aldrich, Inc.
Project: One Corporate Drive
Location: Andover, MA Project No: GTX-314743
Boring ID: HA21-TP15
Sample ID: HA21-TP15
Depth : 6 - 8 ft

Sample Type: bag
Test Date: 12/29/21
Test Id: 644855

Tested By: cwd
Checked By: jdt

Test Comment: ---
Visual Description: Moist, yellowish brown silty sand
Sample Comment: ---
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Preparation : DRY

As received Moisture :10 %

Rammer : Mechanical

Zero voids line based on assumed specific gravity of 2.65

Maximum Dry Density= 128.1 pcf
Optimum Moisture= 8.0 %



Client: Haley & Aldrich, Inc.
Project: One Corporate Drive
Location: Andover, MA Project No: GTX-314743
Boring ID: HA21-TP5
Sample ID: HA21-TP5
Depth : 0.4 - 3 ft

Sample Type: bag
Test Date: 12/30/21
Test Id: 644854

Tested By: cwd
Checked By: jdt

Test Comment: ---
Visual Description: Moist, yellowish brown silty sand with gravel
Sample Comment: ---
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Assumed Average Bulk Specific Gravity = 2.55
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SUBJECT: Addendum #1 – Geotechnical Design Recommendations 
  1 Corporate Drive 
  Andover, Massachusetts  
 
 
The purpose of this Addendum is to provide an update to the recommendations made in the Haley & 
Aldrich, Inc. (Haley & Aldrich) report titled Subsurface Investigations and Geotechnical Design 
Recommendations Report dated 14 January 2022 (Geotechnical Report).  These changes came about as 
the result of conversations with the project team on 27 January 2022, including the Construction 
Manager, Erland Construction (Erland), whom we understand is currently developing pricing for the 
project.  We understand that Erland had conducted a preliminary evaluation of project costs based on 
the recommendations included in our Geotechnical Report which required over-excavation of all 
unsuitable fill soils within the building footprint, both below the building foundations and below the 
lowest level floor slab and found the quantity of over-excavation of Fill soils to be prohibitively 
expensive.  Accordingly, we indicated that the project could consider limiting over-excavation and 
replacement of the fill soils below the building lowest level floor slab by excavating and replacing only 
the first 24 in. of fill soils encountered below the bottom of the slab and leaving any remaining 
underlying fill soils in place, understanding that in doing so, there is an increased risk for settlement of 
the ground floor building slab.  The recommendations outlined herein include requirements specific to 
over-excavation and replacement of 24 in. of miscellaneous Fill soils below the ground floor slab-on-
grade.  The recommendations provided herein are specific to design and construction of the lowest level 
floor slab; all other recommendations provided in the Geotechnical Report remain unchanged. 
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GENERAL 
 
Building foundations should be designed and constructed in accordance with the Massachusetts State 
Building Code (Building Code).  Recommendations provided herein are intended to be consistent with 
the 9th Edition of the Building Code. 
 
Recommendations presented herein are based on the proposed building layout, site development plan 
as understood at this time, and discussions held between the project team.  As further information is 
developed by the architect and/or structural engineer concerning these items, the design criteria should 
be reviewed by Haley & Aldrich for continued applicability.   
 
FOUNDATIONS 
 
Foundation Recommendations 
 
The requirements provided in our Geotechnical Report for design and construction of footing 
foundations remain unchanged; they are provided herein for clarity and convenience. 
 
The existing Fill soils at the site, including any Subsoil/Topsoil, are not considered a suitable bearing 
strata to support the building foundations.  The proposed building foundations should bear in the 
naturally deposited inorganic Glacial Till soils at the site (the bearing stratum).  We recommend that the 
proposed building be supported on conventional reinforced concrete footing foundations bearing in the 
Glacial Till deposit.  Concrete footing foundations may bear at “normal” depths on undisturbed, 
naturally deposited Glacial Till soils or on lean concrete or Structural Fill placed following removal of 
unsuitable soils.  Specific recommended design criteria for concrete footing foundations are as follows: 

 Design footings using a maximum allowable bearing pressure of 6 kips per sq ft (ksf).  

 Design footings to have a least lateral dimension of 24-in. 

 Locate bottoms of footings at least 48-in. below lowest adjacent ground surface exposed to 
freezing, and a minimum 18-in. below the top of the adjacent ground floor slab at heated 
interior locations.  For construction during winter months, footings and floor slabs will require 
protection from freezing temperatures at the bearing surfaces until the building is enclosed and 
heated. 

 New foundations to be constructed adjacent to the existing 1 Corporate Drive building should 
be designed to bear at the same elevation as the existing foundations.  New foundations can 
bear on the existing imported structural Fill soils identified below the existing footing 
foundations in the recent test pit excavations.  Unsuitable Fill soils should be removed from 
within the Zone of Influence (ZOI) of the new foundations as outlined herein. 

 
Unsuitable materials must be removed from within the ZOI beneath foundations.  The ZOI is defined as 
the zone beneath the footing and beneath imaginary lines extending 2 ft laterally beyond the footing 
outer bottom edges and down and out on a one horizontal to one vertical (1H:1V) slope, to the bearing 
stratum.   
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 Following removal of unsuitable materials from within the ZOI, compacted structural fill could 
be used to raise the grade, where practical, beneath footings.  Alternatively, where it is 
desirable to limit the excavation required to replace material within the ZOI below a footing, 
lean concrete (1,500 psi minimum compressive strength) may be used in place of compacted 
granular fill.  The advantage of lean concrete fill is that where the compacted granular fill must 
occupy the conventional ZOI as defined above, the plan area of lean concrete need only be 
slightly larger than the footing dimensions (extending 1 ft laterally beyond the outer footing 
edge on all sides) and can extend nearly vertical downward to the top of the Glacial Till deposit.  
In addition, systematic placement and compaction of lean concrete is not required. 

 Design footings to bear below a reference line drawn upward and outward on a 1.5 horizontal to 
1 vertical (1.5H:1V) slope from the bottom of any adjacent utilities or other underground 
structures.  Where possible, footing elevations should be coordinated with utility elevations to 
allow utilities to pass through the foundation wall (rather than through or beneath the footing).  
Footings should also be positioned such that a reference line drawn downward and outward on 
a 2H:1V slope from points 5 ft laterally beyond the footing bottom edges will not “daylight” 
above ground surface or onto the adjacent slopes.  Footing bearing may need to be lowered or 
stepped locally to meet these criteria.   

 Tops of footings should be positioned a minimum of 4-in. beneath the underside of the 
overlying floor slab. 

 
Ground Floor Slabs 
 
We understand the proposed ground floor slab is planned to be constructed as a soil-supported 
concrete slab-on-grade and is generally planned to be finished at about elevation (El.) 156, 
corresponding to 1 to 4 ft above existing site grades.  The top of the Glacial Till Deposit was encountered 
in the recent test pit excavations within and around the perimeter of the proposed building addition 
footprint at elevations varying from about El. 147 to about El. 152, corresponding to about 2 to 8 ft 
below existing site grades and about 4 to 9 ft below the elevation of the proposed finished floor slab. 
 
As noted above, unsuitable Fill soils, including original Topsoil and Subsoil, are expected to be present 
below the proposed ground floor slab elevation.  If larger magnitude total settlement of the lowest level 
slab can be accommodated (estimated to be in the range of 1.0 inches, then a portion of the existing Fill 
soils can be left in place below the ground floor slab (Fill soils must be removed completely below 
footing foundations as discussed above). Following over-excavation of a minimum of 24 in. below the 
bottom of the slab, the resulting subgrade should be proof-compacted with a minimum of four passes of 
a heavy vibratory roller imparting at least 25,000 lbs. of dynamic force.  Compacted Granular Fill 
(Structural Fill) can then be used to raise the subgrade up to the desired finished floor design elevation.  
 
The potential to use excavated on-site granular soils as backfill beneath the ground floor slab is also an 
option, that would need to be confirmed as construction progresses. 
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OTHER CONSIDERATIONS 
 
We understand based on our discussions with the team that the final building use will be sensitive to 
vibrations.  Although we cannot comment on performance of the building, soils observed at the site 
within the previous test pits are not anticipated to be sensitive to normal levels of vibrations.  
 
 
\\haleyaldrich.com\share\CF\Projects\0203691\Geotech Report\Addendum 1\2022-0202-HAI-One Corporate Drive-Geotech Report-Addendum_F.docx
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