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January 16,2004 
Summit #7760 

DeLuca I-Ioffinan Associates, Lnc. 
Attn: Mr. William G. Hoffman, P.E. 
778 Main Street, Suite 8 
South Portland, Maine 041 06 

, 

Reference: Geotechnica! Report, East End Elementary School, Portland, Maine 

Dear Mr. I l o k a n :  

In accordance with our proposal dated September 2,2003 and as authorized by letter dated 
November 1 1,2003, we have prepared geotechnical recommeudations in connection with the 
construction of the proposed East End School. 

The soil encountered consists of topsoil and/or fil l  overlying native glacial till with cobbles and 
boulders. Groundwater was observed to within two feet of ground surface. Bedrock was not 
encountered in the explorations. The soil at this site is suitable to support the proposed building 
on conventional spread footing foundation and slabs-on-grade. Exterior perimeter foundation 
drains are recommended. 

Our report also includes recommendations for the design and construction of the foundations, 
slabs-on-grades, pavement sections, the multipurpose field, and the stormwater management 
area. 

We have appreciated providing geotechnical engineering services for this phase of the project. If 
there are any questions or we may be of M e r  assistance, please do not hesitate to call. 

William M. Peterlein, P.E. 
Principal Geotechnical Engineer 
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8 H A R L O W  STREET, SUITE 4A A BANGOR.  MAINE  04401 A TEL (207) 262-9040 A FAX: (207) 262-9080 

PO B O X  4698 A A U G U S T A ,  M A I N E  04330 A TEL: ( 2 0 7 )  621-8334 A FAX:  ( 2 0 7 )  626-9094 
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SECI'ION 1 

INTRODUCTION 

1.1 Introduction 

The Portland School Department is planning to construct a new school building at the site of the 

former Jack Elementary School on North Street in Portland, Maine. As part of this planning, 

Summit Geoengineenng Services (Summit) was retained by DeLucSHoffman & Associates, Inc. 

to perform a geotechnicai investigation for the proposed development and to prepare this report 

with earthwork, pavement and foundation design, and construction recommendations. This work 

was completed in accordance with our proposal dated September 2,2003. 

1.2 Scope of Services 

Our scope of field services for the geotechnid investigation consisted of drilling 7 soil borings, 

installing two groundwater observation wells, and obtaining 6 topsoil samples from the existing 

ballfield to evaluate loam quality. The primary intent of our investigation was to develop 

subsurface information for design and construction of the building foundations, pavement 

sections, stormwater management areas, and earthwork. This work was performed in its entirety 

as proposed. 

1.3 Hazardous Waste Disclaimer 

The scope of our work on this project does not include an environmental assessment or 

investigation into the presence or absence of contaminated soil or groundwater. Summit did not 

identi@ evidence of a release of hazardous substances and/or petroleum products at the 

exploration locations. Any comments regarding the nature and composition of the subsurface 

materials discovered are presented for informational purposes only. 



north end of the parking are to about 2 feet above grade at the south end. Proposed grades in the 

ball field area are generally about 2 feet below current site grades. 

Pinkham & Greer Consulting Engineers, he., the project structural engineering consultant, 

provided structural loading information to Summit. The exterior column loads will range from 

20 kips to 83 kips and interior column loads will range &om 20 kips to 103 kips in the classroom 

wing; approximately 43 percent of the maximum column loads is attributed to dead loads. For 

the gymnasium portion of the school, the interior column loads will range from 40 kips to 90 

kips and exterior column loads will range from 20 kips to 60 kips with dead loads constituting 

approximately 21 percent of the maximum column ioad. Exterior school wall loads will be 100 

percent dead loads ranging &om 625 to 900 pounds per linear foot. Exterior wall spread footings 

associated with the column loads will be constructed integral with the exterior wall footings. 

Column spacings in the school will range fi-om 10 to 36 feet. 

The area of the seasonally flooded skating pond on the south side of North Street will be the site 

of the project stonnwater detention area Two options are under consideration for the 

stonnwater detention: above-grade detention and subsurface detention chambers. If above-grade 

detention is used, the total and ponded depth relative to the existing skating pond will be about 

three feet lower. The pond would be designed as a dry pond. If subsurface detention were used, 

the structures would be located about 6 feet below existing grade. 

The existing school recreation fields on the south side of the Jack Elementary School will be 

reconfigured as part of the project. The new multipurpose field will be used for adult softball for 

approximately 900 hours per year and the field will also be,used for school recess activities. The 

multipurpose field turf system will need to be upgraded to accommodate the more intense and 

Frequent uses relative to the current facility. 

As part of site development, the existing Jack Elementary School building will be demolished. 

We understand that the School Department would like to process demolished brick, concrete, 

and masonry and reuse this material onsite as fill. 

3 



at B7, which was drilled through the skating area berm. A summary of the exploration methods 

and logs of the explorations are attached. The stratification Iines on the logs represent 

approximate boundaries between soil types and the transitions may be more gradual than 

implied. 

Groundwater observation well OW1 was installed in borehole B4 and observation well OW2 

was installed in the middle of the skating area The observation well sand pack zone of OW 1 

extends from 4 to 19 feet below ground surfaces. The sand pack of OW2 is located from 7 to 14 

feet below ground surface. Well construction details are provided on the logs in Appendix B- 

Hand auguring was used to collect topsoil samples and measure the total topsoil thickness at six 

locations within the existing multipurpose field. The topsoil samples were evaluated in 

laboratories for nutrient content and soil gradation. 

Owen Haskell, Inc. horizontally and vertically sweyed  ground surface at the exploration 

locations, except for boring B4. The location of €34 and the six topsoil hand auger locations were 

established by Summit by measurement from onsite features. 

SECTION 4 

LABORATORY TESTING 

Laboratory tests were performed on the topsoil hand auger samples and on selected split spoon 

samples. Topsoil samples were analyzed for soil pH and soil nutrients by Maine Soil Testing 

Service at the University of Maine in Orono. Subsamples of the topsoil and split-spoon soil 

samples were tested by Summit for soil gradation. The results of the laboratory tests are 

summarized on Table C- i in Appendix C. Sample data sheets are also provided in Appendix C. 

Data from the split-spoon samples is provided on the soil boring logs. 

5 



gravelly sand with silt. Approximately 12 inches of gravelly sand pavement base material WaS 

encountered beneath the bituminous pavement at boring B4. 

Near surface soils encountered in the borings drilled near the school building were similar in 

texture to the underlying native glacial till but generally less dense and could have been placed as 

f i l l  during original site development. This soil was not readily distinguishable in the split-spoon 

samples born the underlying glacial till. The SPT N-Value in the near surface soils ranged &om 

6 to 18 blows per foot (bpf), which corresponds to compact soil conditions. 

Glacial till was encountered at all boring locations and typically consisted of olivebrown to 

olive-gray, silty sand to sandy silt with little gravel. Cobbles andor boulders were also present 

in the glacial till. SPT N-Values in the glacial till below a depth of 4 feet ranged from 22 to 88 

blows per foot and indicated compact to very dense soil conditions andor the presence of 

cobbles and boulders. Gradation tests were conducted on two split spoon samples: sample S2 

from 4.5 to 6.5 feet at B4 and sample S3 fiom 9.5 to 11 feet at B2. The test results are 

summarized adjacent to the sample locations on the boring logs and gradation curves are 

presented in Appendix C .  

5.2 Bedrock 

Bedrock was not encountered in the borings. 

5.3 Groundwater. 

Groundwater levels were measured in the two observation wells installed at the site 

approximately 48 to 72 hours after installation and about approximately 2- 1/2 weeks after 

installation. Groundwater levels were measured in borehole I31 approximately 6 and 24-hours 

after drilling. The groundwater levels were not determined at other boring locations due to due 

to slow groundwater recovery rates in the dense, silty soils. The water levels are summarized 

below: 
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SECTION 7 

FOUNDATION AND EARTHWORK RECOMMENDATIONS 

7.1 Building Foundation Desim Recommendations 

A. Foundation Type. Based on proposed finish floor elevation between elevation 1 15 

and 1 16 feet, the footings and slabs will be constructed on compacted Gravel Borrow fill 

(Section 7.1 .F) or recompacted in-situ glacial till. These materials are suitable to support the 

proposed school building foundations using conventional spread footing foundations and the 

slabs-on-grade. 

B. Allowable Bearing Pressures. We recommend that the footings constructed for the 

proposed building be proportioned using an allowable bearing pressure of 3,000 psf at all 

locations. The computed maximum settlement associated with this allowable bearing pressure is 

approximately %-inch. Computed differential settlements are within tolerable limits for the 

proposed brick veneer exterior fnish and interior column spacings of 10 feet or more. The 

computed factor of safety against bearing capacity failure is greater than 3. 

The allowable bearing pressure and the associated settlements are based on the following 

assumptions: 

0 All components of existing concrete slabs and foundation elements of existing buildings 

and associated construction debris are removed &om within the proposed building 

footprint. Exposed soil is proofrolled and the excavations are backfilled with approved 

granular backfill. 

For areas outside the existing Jack Elementary School footprint, exposed soil is 

proofrolled and the excavations are backfilled with approved granular backfill. 

All topsoil and organic material is removed from within the building areas prior to proof- 

rolling or the placement of fill. 

The native soil and fill soil exposed at foundation subgrade are compacted prior to 

constructing footings. 
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placed in 9 to 12-inch hick lifts. Where hand compaction equipment is used, the lift thickness 

should be reduced to 6 to 8 inches. 

The glacial till  soils encountered in the explorations are not suitable for use as Foundation 

Backfill due to the excessive amount of silt and clay size particles (the portion passing the No. 

200 sieve size). It is our professional opinion that the glacial till soil cannot be economically 

processed onsite to meet the above gradation criteria. 

Evaluation of the base gravel beneath existing paved and building areas is beyond the scope of 

the current evaluation. Depending on the materials used in construction and their handling 

during demolition, it is possible that the base material beneath the existing paved areas and the 

building slab will meet the gradation requirements for Foundation BackfilI (and possibly 

Structural Fill or Gravel Borrow, see Section 7.1.F below). If reuse of these materials is 

proposed during construction, they should be tested for compatibility with their intended use. 

D. Foundation Drainape. The groundwater levels measured in observation well OW 1 

and in open borehole B 1 were above the projected bottom of foundations at these locations 

(approximately elevation 106 feet and 1 1 1.0, respectively) and we anticipate that the depth to 

groundwater is similar in other areas. If foundation drains are not provided, groundwater could 

rise above the bottom of the foundation footings and potentially above the slab in the southwest 

portion of the building where proposed finish floor level is about 5 feet below existing grade. 

We recommend that foundation underdrains be installed at the base of the perimeter foundation 

footings on all sides of the school. The finish grade around the perimeter of the building should 

be sloped to promote drainage away from the foundations. 

Perimeter foundation underdrains should consist of 4 inch rigid perforated PVC surrounded by a 

minimum of 6 inches of crushed stone wrapped in filter fabric to prevent clogging from the 

migration of the fme soil particles in the foundation bacWill soils. The underdrain pipe should 

be outlet to a location where it will be free flowing. Where exposed at the ground surface, the 



perimeter frost wall footings with the bottom of footings located a minimum of 4 feet below 

finish grade. 

Fill, where recjuired beneath the Structural Fill, should consist of Gravel Borrow (MDOT 

703.20). The Gravel Borrow should extend a minimum of 5 feet horizontally outside the 

proposed building limits at finish grade with side slopes at 2H: 1 V or flatter. The portion of 

Gravel Borrow soil passing the 3-inch sieve should meet the following specification. 

GRAVEL BORROW 
Sieve Size Percent finer 

3 inch 
% inch 0 to 70 

No. 200 0 to 10 

Reference: MDOT Specification 703.20, Gravel Borrow. The 
maximum particle size is 6 inches. 

Gravel Borrow should be placed in a maximum of 12-inch lifts, and should be compacted to 95 

percent, in accordance with ASTM D1557. 

Slabs constructed on 12 inches of Structural FiIl directly overlying proof-rolled glacial till soil or 

less than 2 feet of compacted Gravel Borrow can be designed using a subgrade modulus value of 

200 pci. Slabs constructed on 12 inches of Structural Fill and over more than 2 feet of 

compacted Gravel Borrow can be designed using a subgrade modulus of 225 p i .  

The glacial till soils encountered in the explorations are not suitable for use as Structural Fill or 

as Gravel Borrow due to the excessive amount of silt and clays size particles.. 

Depending on the materials used in construction and their handling during demolition, it is 

possible that the gravel base material and fill beneath the existing building slab will meet the 

gradation requirements for Structural Fill andor Gravel Borrow. If reuse of these materials is 

proposed during construction, they should be tested for compatibility with their intended use. 
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The mean annual Freezing index for the Portland area is approximately 900 degree-days with a 

corresponding mean annual fiost penetration depth of about 36 inches for the glacial till  soils at 

the site. The glacial till soils at the site are highly frost susceptible due to the significant 

percentage of silt and clay in the soil. With respect to fiost penetration, we recommend a 

minimum pavement section consist of 60% percent of the mean annual frost penetration depth, 

or 22 inches. 

Design pavement sections based on vehicle type and design traffic counts provided by DeLuca- 

Hoffinan Associates, Inc. were determined using the American Association of State Highway 

Official (AASHOT) “Guide for Design of Pavement”. Vehicles traveling at low speeds will use 

the onsite pavement areas. Pavement design section calculations are provided in Appendix D. 

We recommend that following design pavement sections: 

Asphalt Surface 1.5 I 

Asphalt Binder 2-5 2 

Base Soil 3 3 

Coarse 

Coarse 

Subbase Soil 18 18 

Material s On) 
Parking Specification 

Lot 
MDOT 703.09, 

I 1 9 . 5 m  

The material specifications me referenced to the State of Maine Department of Transportation 

Standard Specifications, Revision of December 2002. 

All public roadways or paved areas to be maintained or accepted by the City of Portland should 

be constructed in accordance with City of Portland design standards. City of Portland Design 

Standards (March 2000) for collector streets, which we understand North Street is considered, 

require a total section thickness of 25 inches (4 inches of asphalt pavement and 21 inches of base 

and subbase soil). 
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