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29761-001


H annaford Bros. 

C o.


PO  Box 

1000


Portland, M aine 

04104


Attention: 

Subject: 

M r. W illiam  M cKenney


Proposed 

Food 

Store


R iverside 

Street


Ponland, 

M aine


O FFIcf,s


Ladies and G entlem en:


This 

report 

presents 

the results of 

subsurface explorations 

and 

geotechnical 

engineering


evaluations 

conducted fol 

the 

proposed 

retail 

developm ent 

prcject 

near the intersection 

of


Forest 

Avenue and R iverside 

Street in 

Pordand, M aine. This 

w ork w as undertaken 

at 

your


request in 

accordance w ith 

our 

proposal 

dated 

3 February 2003.


IN TR O D U C TIO N 


The 

proposed 

relail developm ent 

w ill be located 

near the intersection 

of Forest Avenue 

and


R iverside
D  ve 

w ithin an approxim ately 

14 acrc lot 

w hich w as form erly 

a sand and 

gravel


pit. 

The site 

is bounded by R iverside 

Sfeet to 

the w est, businesses 

on Industrial D dve 

to the


north, the M aine Turnpike 

to the east 

and businesses along 

Forest Avenue to 

the souih 

(See


Figurc 1).


The site is 

characterized 

as a deep 

pit 

w ith steep 

side slopes. The 

elevation of the bottom  

of


the 

pit genem lly 

m nges 

from  approxim ately 

El. 45 at 

the eastern end adjacent 

to the M aine


Turnpike to 

approxim ately El. 

60 near ihe w estern 

portion. 

The 

ground 

surface in the vicinity


of the w estern end 

ofthe site 

generally 

ranges from  El. 75 

to 80. The lim its 

ofthe 

pit 

extend


to a 

point 

about 300 ft. east 

of R iverside Street. 

The cut slopes that 

form  the boundary 

of the


pit 

are 

steep 

(generally 

ranges 

from  I horizontal 

to 2 vertical 

(1H :2V) 

to lH :1.2V) 

w ilh no


vegetation covering 

the soil. There 

is an access road into 

the 

pit 

at the w estern 

end of ihe 

site.


The site 

is currently receiving 

m iscellaneous 

fill 

(elevations 

in 

bottom  of 

pit 

w ill vary 

ftom 


those indicated on Figure 

2) and is 

also used for snow  storage.


The 

proposed 

relail 

developm ent 

consisrs of a ne\r lood 

store w ith a 

plan 

area of


approim ately 

35,600 sq. 

ft., a 

parking 

area, 

access roads around 

the building and to
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fuverside Street and Forcst 

Avenue and a storm  w ater detentiotr 

pond. 

The building


developm ent w ill occur in the w estern 

portion 

of the 

project 

site. The currendy envisioned site


developm ent 

plan 

is show n 

on 

Figute 

2, Site and Exploration Location Plan.


Proposed site 

grading (see 

Figure 

2) ranges from  El. 80 near R iverside 

Steet and Forest


Avenue 

to El. 65 orl the Forest Avenue access road; 

the 

proposed 

finish floor 

grade 

in the


store is El. 75 . As indicated 

on Figure 2 a significant 

portion 

of the food 

store w ill be located


w ithin the 

pit 

lim its w here the 

ground 

surface 

genetally 

ranges ftom  about El. 50 to El. 60.


Therefore, fill m aterial w ill 

be 

required 

to raise the 

grade 

w ithin the 

general 

lim its 

of the


building ard for the access road behind the building. A 

new  access road extending from  the


eastem  end of the food 

store through the 

gravel 

pit 

to Forest Avenue is 

proposed. 

The access


road aligD m ent 

w ill be built over and 

paG llel 

to steep cut 

slopes for m ost of its length.


G eneral site 

grading 

w ill require cuts and sigificant 

fills in the 

parking 

areas and access


roads. C uts up to 8 ft. 

deep are anticipated in the 

parking 

area in front 

of 

the 

store and on the


north 

side of the store. Fills of up to 19 fl. 

are anticipated for 

portions 

of the 

parking 

areas in


front of the food store 

(w estein 

side). C uts of up to 15 ft. and fills 

of up to 30 ft. are


anticipated for the Forest Avenue access road. 

A detentiol 

pond 

is 

proposed 

behind the store.


The low est elevation 

of the detentiofl 

pond 

is about El. 52.


The 

proposed 

building w ill require lill over m ost 

of 

its 

Foposed 

plan 

area. Fill thicknesses


w ill range from  1 to 30 ft. A sm all 

cut area 

(about 

35 ft. by 85 ft. in 

plan 

area) w ill be


needed 

on the north side/northw estem  com er of the 

building, w here the m axim um  anticipated


depth of cut w ill be about 

5 ft.


Elevations in this report are in feet 

and ate referenced to N G VD .


SI]BSU R FAC E EXPLO R ATIO N S


Subsudace explorations for 

this 

geotechnical 

investigation consisted of seventeen test bo ogs


(8101 

lhrough Bt 16, and B105A) and seven test 

pits 

(TP101 

through TP107) to evaluate


geD eral 

soil and 

groundw ater 

conditions at the site. In addidon, m onitoriD g w ells w ere


itrslrlled 

in 8101. Bl10. Bl I I and Bl l7 duriog rhe 

e,(plorarior 

program .


Test 

borings w ere drill€d by M aine Test Boings, Inc., 

of 

Brew er, 

M aine during lhe 

period 

18


through 27 February and 4 M arch 2003. 

A H aley & Aldrich 

geologist 

w as 

present 

to m onitor


the test 

borings and 

prepare 

bodng logs. The boring logs 

are 

irrluded 

in Appendix A.


The 

bo 

ngs 

w ere drilled usitrg a track-m ounted drill rig 

and 

2.5-in. 

o! 4.25-in. I.D . hollow 


stem  augers. Soil 

sarnples 

\rere 

typically obtained at 5-ft. iD tervals by driving 

a 

I 

3/8-in. I.D .


split-spoon sam pler w ith a 140-lb. w eight dropped 30 in- 

Sam ples w ere takefl continuously


tfuough fill m aterials 

so 

ftat 

the ftickness of lhe fill could be determ ined. The 

bo 

ngs w ere
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drilled to depths below  

ground 

surface ftnging ftom  l0.l ft. to 53.0 

ft. and w ere term inated


in naturally 

deposited soils. The boreholes 

w erc bacm lled w ith drill spoil at the com pletion


of the exploration 

prcgram .


Test 

pits 

w ere excavated 

by R I G rondin & Sons of G orham , M aine 

on 

19 

M arch 2003. H aley


& Aldrich 

p€rsonnel 

w ere 

present 

to m onilor 

the test 

pits 

and 

pr?are 

test 

pit 

logs. Test 

pit


logs are iD cluded in Appendix 

B. Test 

pits 

w ere excavated to depths ranging 

ftom 4.5 to 11.0


ft. 

below  

ground 

sudace. The test 

pit 

excavations w ere refilled w ith the excavated soil after


the conditions w ere ohserved


The locations and 

ground 

surface 

elevations of the test borings and test 

pits 

w ere 

determ iled


by Titcom b Associates 

using survey techniques, and are show n on Figure 2.


LABO R ATO R Y 

IESTIN G 


A lim ited laboratory 

testing 

program  

w as undertaken 

to assist in soil classification.


Laboratory 

lesting consisted of four 

grain'size 

analyses w ith w ater content detem ination.


Three sam ples of 

granular 

soil recovered ftom  boring Bl 17 

(easterfl 

elrd of 

pit) 

and one


sam ple recovered from  Bll5 

(northern 

edge of site) w ere tested. The test rcsults indicate 

the


soils are 

poorly graded 

sand w ilh silt 

(prim arily 

a m edium  to fine 

sand w ilh 5 to 10 

percent


silt sized fines. The w ater content 

of the sam ples ranged ftom  about 4 to l8 

percent.


R esults of laboratory testing are included 

in Appendix C .


SI.IBSU R FAC E C O N D ITIO N S


The 

explorations encountered three 

principal 

soil units beneath a surficial layer of topsoil


(w here 

present); 

Fill, M arine 

D eposits and G lacial Stream  D eposits. The 

soil units are


generally 

describ€d as follow s:


Topsoil - 

Topsoil w as described as a 

gray 

to dark brow n, sandy SILT ro SILT 

(M L) 

w ith


roots and leafdebris. 

The encountered thickness of the topsoil 

generally 

ranged 

ftom  0.1 to


2.0 

ft.


Fill 

- 

Fill 

encountered at the site w as highly variable 

and a com bination of rcw orked/replaced


natural soils and construction deb 

s. Som e fill consisted entirely of rew orked natural soil,


w hile som e 

consisted ofa m ixtue of natural soil and construction 

deb s. Fill w as


encountered in each 

of the explorations except B108, 8110(O W ), 8115, Bf16 

and TP103.


N atural soil com ponents 

ranged ftom  

gfty 

to brow n to 

yellow -brc$r, 

lean 

C LAY w ilh sand


(C L) 

to w e[-graded G R AVEL w ith 

silt ard sand 

(G W -G M ). 

C onstruction deb 

s 

w as
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encounterd 

in several of the borings and included: asphalt, insulation, concrete blocks 

(up 

to


5ft x 4ft x 8in), bricks, w ood, m etal springs, cobblestoles and ash. 

Encountered thickness


ranged from  2.0 to 28.5 ft.


M arin€ D eposits 

- 

M arine deposits consisted of tw o subunits, silt/clay and sald/silt.


Silt/C lay 

- 

the 

silt/clay 

subunit consisted of brow n to 

gray 

lean C LAY 

(C L),


som etim es w ith fine sand 

partings 

to olive-brow n elastic SILT 

(M H ). 

U ndrained


shear strength as m easure by field vane shear tests in boring B110(O W ) ranged from 


290 ro 850 

psf. 

Encountered thickness ranged 

ftom  

0.8 

to 52.5 ft.


SaM /Silt 

- 

the sand/silt subunit consisted of 

gray 

to rcd-brow n 

poorly graded 

SAN D 


(SP) 

to 

poorly-graded 

SAN D  w ith SILT 

(SP-SM ) 

to silty SAN D  

(SM ) 

to SILT w ilh


sand 

(M L). 

Encountered thickness ranged ftom  0.E 

to 25.0 ft.


G lacial Strcam  D eposits 

- 

G lacial stream  deposits consisted of brow n 

to 

yellow -brow n


poorly-graded 

SAN D  

(SP) 

to w ell-graded SAN D  w ith 

gnvel 

(SW ), 

w ilh occasional clay


pockets. 

The encoultered thickrcss varied from  2.5 to l7 .5 ft.


Bedrock and refusal surfaces w ere not encountered in the borings atrd test 

pits,


W ater levels in the borings and observation w ells w ere m easured during and after tlrc


com pletion of the field 

program . 

The w ater 

Ievels noted on ihe boring and test 

pit 

logs are


not considered to be representative of the stabilized 

grourdw ater 

at the site. G roufldw ater w as


m easured 

in 

the 

folloving m odtoring 

w ells on 

l9 M arch 2003: B101-O W  

- 

43.3 ft. below 


ground 

surface 

(El. 

33.7), 8110-O W  

- 

40.2 ft. below  

ground 

sudace 

(El. 

38.6), 

81ll-O W  

-

9.5 ft. below  

ground 

surface 

(EL. 

33.7) 

and Bl17-O W  

- 

8.5 ft. below  

ground 

surface 

(El.


38.5). G roundw ater levels are expected to vary seasonally as a result ofprecipitation, 

runoff


and other 

factors.


Subsequent to subsufface explorations, additional 

fill w as end-dum ped w ithin the lim its of the


proposed 

building. W e estim ate that the thickness of additional fill dum ped is on the order of


15 to 20 ft. in 

porlions 

ot rhe northem  half ot the 

proposed 

building.


In sum m ary, tlre subsurface explorations 

indicate 

that 

the 

proposed parking 

areas in front of


the building and northern and northw estem  

portions 

of the building are underlain by a variable


fiickness of topsoil 

(1 

to 2 ft.), fill 

(up 

to 

28 

ft), 

m arine silt atrd clay 

(up 

to 45 ft.) and 

glacial


stream  deposits. The rem aining building footprint and eastem  and southern access roads are


underlain by up to 2E ft. of fill over 

glacial 

stream  deposits. 

R efer to the exploration


locations indicated on Figure 2 and the sum m ary of subsutface conditions in Table I for a


m ore infofination on subsurface corditions beneath the 

proposed 

site developm eD t features.
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G EO TEC H N IC AL 

EN G IN EER IN G  

R EC O M M EN D ATIO N S


G eneral


Specific 

loading 

data for the 

proposed 

structures 

w ere 

not available 

at the 

tim e this rcport 

w as


w ritten. 

For 

purposes 

of this 

geotechnical 

engineeriD g 

evaluation, 

w e 

have assum ed 

the


building 

to be a one-story, 

steel-fiam ed 

structure 

w ith m asonry 

block 

w alls. Based 

on


coD versations 

w ith 

H aD ruford 

Bros., 

ard other 

projects 

involving 

sim ilar 

structues, 

the


follow ing loading 

data 

have been 

assum ed:


Typical M axim um  

C olurm  I-oads


Interior


Exterior


C om et


C olum n 

Spacing


M asonry 

Bearing 

W alls


Floor t-oad


250 kips


150 

kips


?5 kips


Approxim ately 

30 ft. to 

65 ft. on 

center


7.5 kips 

per 

lin. ft.


150lbs. 

per 

sq. 

ft.


The finished 

floor 

grade 

in 

the building 

is El. ?5.0.


Site 

Filling O ptions


M uch 

ofthe 

proposed 

supem arket 

building 

w ill require 

filling 

to raise the 

graale 

to finish


floor elevation. 

M ost 

ofthe building 

site is 

also underlain 

by 5 to 10 

ft. offill, 

w ith a 

greater


thickness 

of lill in 

Iim ired areas. 

The existing 

fill w ithin 

rhe building 

lim its 

consists 

prinarily


of silts and 

clays, w ith varying 

am ounts 

of sand, 

gravel 

and 

cbnstruction 

debris. 

andlim ited


am ounts 

of sand 

and 

gm vel 

fill. 

W e do not 

b€lieve that 

the fill m aterials, 

in 

their 

present


conditioD , 

are 

suitable for 

support 

of the 

proposed 

food store. 

W e believe 

that theie 

are a


num ber 

of options 

that can 

be assessed 

rclative to reusing 

the fill m aterial 

lhat 

is 

present 

at the


sile.


The 

options that 

w e evaluated 

includei


r 

O ption 

1: R em ove 

the fill w ithin 

the building 

lim its 

and segregate 

the m aterial


G ranular, 

cohesive, 

construction 

debris, 

organic) 

in onsite 

stockpiles. 

R euse suitable


m atedal 

w ithin lhe 

building lim its; placed 

in 

lifts and 

com pacted. 

place 

anal 

com pacr


suitable fill 

to design 

rcadw ay, floor 

subgrade levels. 

U se 

w suitable 

m aterial in non_


critical 

site fill areas.
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O ption 2: Excavate the fill w irhin rhe buildiry to El. 45 

(approxim ately 

0 ft. cut to 

15


ft. cut) and segregate the 

m aterial as in O ption 1. Excavation w ithin the building


lim itr should 

proceed 

to El. 45 or uftil m turally-deposited soils are eflcountered.


Then 

pedorm  

intensive 

surface com paction on 

the fiIl subgrade using a large self-

propelled 

vibratory 

pad-footed 

roller. The 

purpose 

of the intensive surface


com paction effort is to densify Iill 

m ate 

al that 

is left in 

place. 

Additional suitable


fill m ay then be 

placed 

and com pacted in accordance w ith O ptiol 1.


Based on the conditioD s encou ered in the freld explorations and the fact that additional 

fill


has been 

placed 

w ithout engineering controls, 

w e believe that option 2 is a reasonable and


practicable 

option. The intensive surface com paction effort and the subsequent earthw ork


opem tions 

needed 

to 

raise 

the 

grade 

to 

the finish floor subgrade level should adequately


consolidate/densify fill m atedals that are left in 

place.


It is noted that m ost of the fill at the site consists 

p 

m arily of silt and clay soils. It has been


our expeiience that these fine-grained soils are difficult to 

properly place 

and com pact if they


are w et or saturated. Ifthis m aterial is used beneath the food store, it w ill be very im ponant


that it is 

placed 

and com pacted in accordance w ith the 

recom m endatioN  that follow , and that


there is full-tim e field m onitoring and testing services 

provided 

during com truction to


docum ent that the w ork w as conducted 

poperly.


O bviously there is som e risk involved if all the fill m aterial is rct lem oved w ithio the building


lim its. The dsk 

is 

that unsuitable 

m atedal 

(organic 

m atter, trash, debris w ith large voids, tree


stum ps, etc.) could be 

present 

in the fill that w as not encountered 

in 

the 

field 

explorations.


w e 

believe 

that 

O ptiol 

2 reduces the risks substaD tially because a 

portion 

of the lill w ill be


rem oved and the intensive surface com paction v/ould likely disclose the 

presence 

of significant


unsuitable m aterials.


R ecom m etrded Subgrade 

Preparation and Foundation Slstem 


The 

p(oposed 

developed arcas should be 

prepared pdor 

to consruction. Topsoil, organic


m aterials, and other unsuitable m aterials should be rem oved w here 

preient 

w ithin 

the 

lim its 

of


the 

proposed 

buildings, the access road and 

parking 

areas. C om pacted 

fill should be 

placed 

to


design subgrade levels.


w e recom m end that the 

proposed 

buildings be supported on spread and contiN ous w all


footing foundations w hich 

bear 

on a m inim um  of 2 ft. of com pacted sfiuctural fill.


Footings bearing on com pacted strucnlral 

filI 

should be 

designed for a m axim um  allow able


bea ng 

prcssure 

expressed in kips 

per 

sq. ft. equal to 1.3 m ultiptied by tle least lateral
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dim ension 

of 

the footing 

expressed in feet, up to a m axim um  value of 4 kips 

per 

sq. ft. W e


recom m end that continuous w all footings be at least 2-ft. 

w ide.


Floor Slab


W e recom m end that the floor slab be designed 

as an earth-supported slab-on-grade. Ihe floor


slab should bear on a m inim urn 

of 8 

in. 

of com pacted structual fill.


The soils beneath the floor 

slab are expected to be m oist. Therefore, m rm al dam proofing of


the floor slab is recom m ended.


Sidew alks


C oncrete sidew alk 

provided 

arouD d the exte or of the 

buildings should be supported on a


m inim um  of 4 ft. of 

com pacted structural fill to 

prevent 

differential frost heaving and


sefllem enl relalive to the building foundation.


Frost Proteetion


Bottom s 

of exterior footings should be founded a m inim um  of4.5 ft. 

below  the 

low est


adjacent 

ground 

sudace 

exposed to fieezing. Bottom s of interior footings in heated areas


should be founded a m inim um  of 18 in. below  the top 

of the adjacent floor slab. H ow ever, if


exposue to freezing is anticipated 

either during or follow ing construction, these footings


should be low ered in accordance w ith the recom m erdations for exterior footings, 

or the


subgrades and foundations 

should be insulated to 

prevent 

fteezing.


Foundation and Floor Slah D rains


An underslab draiD age system  is rlot considered necessary 

beneath the 

ground 

floor slabs.


Seism ic D esign C oD sideratioD s


'W e 

recom m end that the building be designed in accordance w ith 

tlle seism ic requirem ents of


tlrc 

latest 

edition of the BO C A N ational Building C ode. The site coefficient, S, is 1.0; rhe


effective 

peak 

velocity-related acceleration coefficient, Av, is 

0.10 and the effective 

peak


acceleration coefficient, As, 

is 0.10.


The 

soils at the site are not considered to be liquefactiotr susceptible.


Lateral Earth Pressures on Foutrdation W alls
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It is recom m ended that foundation w alls associated w ith ruck loading docks or other w alls


w ith unbalanced earth loads be designed to resist 

com bined 

lateral 

fotces resulting ftom  soil


Plessures 

and surcharges.


Foundation w alls w hich are 

rcstrained at the top, are backfilled on one side w ith com pacted


granular 

fill, and have a 

perim eter 

foundation drainage system  should b€ desigrcd for an


equivalent fluid unit w eight 

of 65 

lbs. 

per 

cu ft. 

(pcf).


Foundation w alls subjected to sucharge loads from  

adjacent 

floor 

slabs or 

foundations 

should


be designed 

for 

an additional uniform  lateral 

pressure, 

over the eD tire height of lhe backfilled


w all, equal to 0.5 tim es the 

surcharge 

pressue.


Below -grade w alls w hich are not restrained 

(top 

ftee to rotate) and ate not subjected to


unbalanced hydrostatic 

pressures 

(have 

foundation drains or are located above the


grcundw ater 

level), should be designed for an 

equivalent 

fluid 

unit w eight of 40 

pcf. 

Portions


of w alls rct 

protected 

by a foundation drainage system  and are located below  the 

groundw ater


level should be designed for an equivalent fluid 

unit w eight of 80 

pcf.


C om pacted Fill


C om pacted 

Structural FiI used for the layer below  the foundations, floor slab aIId the


sidew alks, and adjacent to foundation w alls should consist of a sandy 

gravel 

or 

gravelly 

sand,


ftee 

of organic m aterial, loam , tm sh, snow , ice, ftozen soil, or other objectionable m aterial,


and should be w ell-graded w ithin 

lhe 

follow ing 

lim its:


Sieve Size


6 in.


N o. 4


N o. 40


N o. 200


Percent Finer Bv 

W eight


100


30 to 90


10 to 50


0to8


ltr opell areas, com pacted structural fill should 

be 

placed 

in layers not 

exceeding I 

in. in loose


m easure and com pacted w ilh self-propelled com paction equipm ent at approxim ately optim um 


m oisture content to a 

dry densiry of at 

least 

95 

percent 

of the m axim um  dry density as


deterroined by ASTM  D 1557. In confined areas, the loose layer thickness should be reduced


to 6 in. and com paction 

perform ed 

by 

hand-guided 

com paction equipm ent.


R eused or Im ported C om pacted Fill should be used for 

constructing the detention 

pond


em bankm ents and for m ises-ifl-grade beneath the building, 

parking 

areas aD d access roads to


subgrade elevations. Fill that is reused from  

the site or 

iriported 

to the site should conform  to


the requirem enls 

of M D O T Standard Specifications for H ighw ays ard Bddges, Section


703. 19, M aterial for Em bankm ent C onstructioo.


IIAI.EY&


AI,D R IC H 


12/31/14



H annaford 

Bros. C o.


28 M arch 2003


Page 

9


C om pacted 

fill 

placed 

w ithin 

the building lim its 

should consist of inorganic 

m ineral soil 

that


can be readily 

placed 

in 

layers not exceeding 

8 iD . in loose m easure 

and com pacted 

to a


m inim um  

of 95 

percent 

of ASTM  

D 155?. C om pacted 

filI 

placed 

outside tlrc building lim its


should be 

placed 

in 

layers not exceeding 

10 in. in loose m easure 

and com pacted 

to a m inim um 


of 92 

percent 

of ASTM  D 1557.


W e anticipate 

that 

portions 

of the onsite fill m ay 

m eet the requirem ents 

for the above noted


com pacted fill. In addition, 

glacial 

strearn 

sands and 

gravels 

in 

the low lying area 

on the


eastern end 

of tlrc site w ill be suitable 

for use as 

com pacted fill. Appendix 

C  contains typical


gradation 

data for the 

glacial 

stream  deposits. 

The m aterial 

b,pically 

contains less 

than 10


percent 

fines 

(silt 

and clay size 

particles).


As 

previously 

noted m ost of the fill 

m aterial that is 

present 

on the site consists 

of silt and clay


soils. 

If 

properly 

m oisture 

conditioned, 

placed 

and com pacted, 

these m aterials w ould 

be


suitable for 

use as com pacted fill. 

H ow ever, if the 

soils are w et of optim um  

(ASTM  

D 1557)


in 

their 

present 

condition 

or they becom e 

w et duriD g construction, 

they w ill be very 

difficult


to 

properly place 

and com pact. 

It w ill be very im portant 

to m ake sure the 

contractor is aw are


of the 

project 

expectations 

ifthe silt aD d 

clay soils are reused 

on the 

project.


C om m on Fill outside 

the lim its of the 

proposed 

retail store 

and 

paved 

roadw ays 

and 

parking


areas should consist 

of inorganic m inem l 

soil that 

can be readily 

placed 

in laye$ 

not


exceeding 10 in. in loose 

m easure and com pacted 

to 90 

percent 

of ASTM  D 1557. 

W e


anticipate 

that the m arine sand, 

silt and clay deposits 

m ay be suitable for reuse 

as co[lm on


fill. 

H ow ever, 

prospective 

contractors should 

be aw are that the 

these deposits m ay 

be


difficult to 

place 

and com pact w hen 

w et, and that the m aterial 

m ay have to 

be spread out and


dried 

prior 

to 

placem ent.


SITE D EI'ELO PM EN T 

C O N SID ER ATIO N S


Psvem ent 

Section


The follow ilg 

pavem ent 

sections are recorm ended:


Parking 

Areas In Front 

of the R etail Stores


3-in. 

bitum inous concrcte, 

placed 

in tw o 1-1/2 in. 

thick layem 


5-in. screened 

or crushed 

gravel


12-in. 

sand or 

gravel 

subbase course


R oads 

atrd Loading D ock 

Areas
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4-in. bitum inous concrete, 

placed 

in 

tw o 

layers 

(l-1l2 

in. 

surface and 3 

in.


birder)


5-in. screened 

or 

crushed 

gravel


12-in, sand or 

gravel 

subbase course


Base and subbase course m aterials should conform  

to 

the follow ing 

gradations:


Screened 

or C rushed G ravel 

-M aine D O T 

Standard Specification, H ighw ays


and 

Bridges; 

Section 703.06a, Tne A.


Sand o! G ravel Subbase 

-M aine 

D O T, Section 703.06b, Type D .


Type D  

aggrcgate should be m odified to a m axim um  4-in. size. C om pacted structural fill


m ay be substituted for the subbase course m aterial, 

but 

the m axim um  

particle 

size shodd be


reduced 

to 4 in.


Subbase course m aterial should be 

placed 

in a m axim um  8-in. thick loose lift and com pacted


at approxim ately optim um  w ater 

content to a dry density of at 

least 

95 

percent 

of m axim um 


dry densily as determ ined by ASTM  D 1557. Base cou$e m aterial should be 

placed 

in one lift


and com pacted w ith a m inim um  

of tw o 

coverages w ith 

self-propelled 

vibratory 

com paction


equipm ent.


In areas w here the 

pavem ent 

subgrade consists of existing fill, unsuitable m aterials 

(topsoil


and 

organics) should be iem oved and replaced w ith 

granular 

fill or structural fill. Subgrades


should be 

proof-rolled 

w ith a large vibratory roller. Any soft spots should be excavated and


replaced w ith 

granular 

fiIl 

or structural fill.


It should 

be 

noted that 

this 

pavem ent 

section w ill 

lrot 

prevent 

fieezing 

of m aiine deposit silt


and clay. existing fill or 

graD ular 

bonow  subgrade soils. w hich are considered lo be


susceptible to 

fiost 

action. As a iesult, 

pavem ent 

roughrcss due to nofl-uniform  ftost heaving


m ay rcsult. H ow ever, to elim inate such non-uniform  frost heaving w ould require that an


approxim ately 4-ft. 

thickness of 

gralular 

subbase be used. It is com m o[ 

practice 

to tolerate


seasonal m ovem ent to avoid the cost of the added thickness of subbase.


Earlh Slopes


Proposed earth slop$ are show n on Figure 2. D esign slopes are at 2 ho zontal to 1 vertical


(2:1). 

The m axim um  fill heights 

behind the stole are on the oder of 15 to 20 ft. An


alternative to stardard 2: 1 slopes is to build the slopes at 1 : 1 or steep€r using 

geotextile-

leinforced earth slopes. This w ould reduce the am ount of fill required for slope construction.


W e can 

provide 

aalditional design details fur the reinforced soil slopes if needed.


TIAI.EY&


ALD R IC H 


12/31/14



H annaford Bros. 

C o.


28 M arch 2003


Page l1


The Forest 

Avenue access road 

show n on Figure 2 indicates that a 

portion 

of the alignm eD t


w ill be located adjacert 

to the steep eafth slopes 

of the form er 

pit. 

At these locations, 

the


existing 

slope is as sleep as approxim ately 

1.3:1. W e recom m end that these 

slopes be


flattened to a nom inal 

2: I .


The earth slopes should 

be 

provided 

w ith vegetatiol io 

control erosion losses from  w ind and


surface w ater 

tunoff.


Storm  W ater D elention 

Pond


A detention 

pond 

is Iocated to the east of the 

buitding in a low  area of the 

pit. 

Existing 

grades


in the 

area vary ftom  approxim ately El. 

50 to El. 60. D etention 

pond grading 

varies ftom  El.


52 to El. 60. Therefore, 

site 

grading 

for rhe 

deteftion 

pond 

w ill involve cuts of 6 fl. ro fills


of3ft.


The bottom  of existing fill 

in the detention 

pond 

area is likely 

near El. 30 ro El. 40.


Thereforc, the 

detentioD  

pond 

w ill be 

constructed over exis[ing fill w ith varying 

com position.


Subgrades should be 

prcofiolled 

and any soft areas replaced 

w ith com pacted 

granular 

fiIl.


Em bankm ents should 

be constructed w ith com pacted 

fill or com m on borrow  as 

prcviously


described.


C O N STR U C TIO N  

C O N SID ER ATIO N S


G eneral


The 

purpose 

of this section 

of the report is to com m ent on item s rclated 

to excavation,


earihw ork, 

and 

related 

aspects of the 

proposed 

construction. It is w ritten 

prim adly 

for 

the


engineer having responsibility for 

the 

preparation 

of 

plans 

and specifications. 

Since it


ideltifies 

polential 

construction 

problem s 

related !o foundatiO ns 

and earthw ork, it w ill also 

aid


persorm el 

w ho m onitor the construction 

activity. Prosf,ective contractors for 

this 

project


should evaluate constnrction 

problem s 

on the basis 

of their ow n kD w ledge and experience in


the area, 

taking into coisidem tion their 

proposed 

construction m ethods and 

procedures.


Excavation


Excavation 

w ill be required for 

general 

site 

grading, 

new  foundations, the storm  

w ater


detention system , and new  

undergrouD d utilities. W e anticipate 

that excavations w ill be


through existing 

fill, 

granular 

fill and m arine 

sand, silt and clay soils. Excavations m ay 

be


m ade using sloped open 

cut teclm iques. W e recom m eD d that 

the contractor be responsible for


the design, 

stability, aD d safety of all 

excavations.
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It is likely that the existing Iill w ill contain cobbles, boulders 

and construction debris. Som e


of the construction debris 

could range in size up to a 4 ft. or m ore irl any dim ension.


Subgrade Preparation


The subgiade soils at 

the 

site 

are considered susceptible to disturbance due to construction


traffic and w ater. Therefore, equipm eflt and 

perconnel 

should 

not 

be 

perm itted 

to travel


across exposed existing 

fill 

or 

m arine deposit subgrades. Final excavation to the 

m arine


deposit subgrade should be m ade using sm ooth-bladed 

backhoe equipm ent. Foundation


subgrades should 

he 

protected 

against fteezing if exposed to {ieezing tem peratues 

during


constnrction. Any soft or disturbed subgrade 

areas should be excavated and rcplaced w ith


com pacted 

structural fill.


Existing fill, 

granular 

fill and m a ne sand, silt and clay subgrades in 

paved 

areas should be


protected 

against fteeze/thaw  action alld ftom  disturbance 

ftom  w ater and constuction traffic.


The 

pavem ent 

base and subbase 

courses should be 

placed 

and com pacted as soofl as is


practicable 

to 

protect 

ihe silty soils ftom  disturbance.


Spreading and com paction of the structural fill w ithin the building 

areas should be


accom plished using 

lightw eight equipm ent. Trucks and other heavy rubber tired equipm ent


hauling fill or construction m aterials should be restricted to areas 

w here 

ihere 

is at least 3 ft.


of cover over the foundation, 

roadw ay and 

parking 

lot subgrades.


R euse of O N ite Soils


Exisrins Fill R eused as C om pacted 

Fill


The existing fill soils likely contain a significant 

quantity 

of fines 

(m aterial passing 

the 

N o.


200 

sieve). 

Even m aterials that are segregated and m eet th{, C om pacted 

Fill 

gradation


requirem ents m ay be difficult to 

properly place 

and 

com pact w hen they be€om e w et. The


contractor should 

be m ade aw are that 

granular 

borrow  m ay 

require m oisture conditioning to


achieve specified com paclion requirem m ts.


The construction tim e ftam e m ay include exteided 

pe 

ods of 

lain fall, and freezilg and


thaw ing 

conditions. Futherm ore, it is 

possible 

that the natural 

m oisture 

content 

of the soil


w hen it is excavated w ill be near or above the optim um  

m oisture conteD t for com paction. 

w e


reconm end that the contractor be advised of these conditions and that the earthw ork


specifications require that the sand, silt and clay 

used as fill w ithin the building lim its, below 


paved 

areas and 

for the detention 

ponds 

be 

placed 

aIId com pacted at w atel contents 

no 

greater


than 2 

percent 

above or below  the optim um  value as determ ined 

by ASTM  D 1557. This rnay


m ean 

that the 

excavated soil w ill need to be dded or m ixed w ith dry soil before 

it is 

placed


and com pacted.
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The 

glacial 

s[eam  

deposit soils encountered in boring 8117 appear to be 

granular 

and conlain


less 

than about 10 

percent 

fines. These soils w ill m eet the 

gradation 

requirem ents 

for


com pacted fill as 

previously 

described.


C onstructiol M onito 

ng


The foundation recoffoendations 

contained in this report are based on the 

predictable


behavior of a 

Foperly 

engineered and constructed foundation. M onitoring 

of the earthw ork


and foundation 

construction is required to enable the 

geotechD ical 

engiD eer to keep in contact


w ith 

procedues 

and techniques 

used during construction. Therefore, it is recom m ended that


a 

person qualified 

by trairing and experience be 

presed 

ro 

provide 

full'tim e m onitodng 

at the


site during the final 

preparation 

of bearing surfaces and 

placem ent 

of com pacted fill.


H aley & Aldrich is available !o 

perform  

these services.


LIM ITATIO N S 

O F R EC O M M EN D ATIO N S


This repon has been 

prepared 

for specific applicaiion 

to the subject 

project 

in accordance w ith


generally 

accepted 

soil and foundation engineering 

practices. 

N o other w arranty, expressed


or im plied, is m ade. The recom m endations 

ptesented 

herein are based, in 

part, 

on lhe


infom ation 

on subsuface conditions and 

proposed 

construction details described in this


repofl. W e request that H aley & Aldrich 

be 

provided 

drc opportunity for a 

general 

rcview  of


the final 

design and sp€cifications, in order to detem ine that our earthw ork and foundation


recom m endations have been interpreted as they w ere i 

ended. 

[n 

particular, 

ifaoy changes


in the nature, design, 

oI 

location 

of the 

proposed 

structures are m ade, w e should review  the


applicability of our recom m endations.
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