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INTRODUCTION

Ground improvement using vibro stone columns has been proposed to accommodate the
foundations for the proposed Bay House Project located between Middle Street, Hancock Street,
Newbury Street and midway between Hancock and India Streets in Portland, Maine.

The objective of the vibro stone column ground improvement would be to introduce “reinforcing”
elements (i.e. dense stone columns) into the soil profile to provide a stone column — soil

composite with enhanced bearing capacity and settlement characteristics.

GROUND CONDITIONS

Fill materials were encountered in the borings within the proposed building to depths ranging
from 3 to 6 feet. The fill generally consisted of sandy soils. The fill is generally underlain by
marine deposits consisting of silt and lean clay to depths ranging from approximately 20 to 24
feet. The silt and lean clay soils are generally underlain by sand soils to the termination depth of
the borings. The only exceptions were encountered in Boring B-4 where sand soils were
encountered at 7 ft. and in Boring B-1 where sand was not encountered through the depths
explored. ‘

SOIL PROPERTIES

The soil profile below the anticipated founding depths for the addition is summarized in Table 1
below:

Table 1

Seil Unit Average Depth Range SPT “N” Value Modulus of Vol. Compressibililty
Silt and Lean Clay (ML) 3 to 24 ft. WHO 10 15 0.051t00.1

Sand Soils Below 21 to 34 fi. 1to28 05100.5

BEARING PRESSURE REQUIREMENTS

The ground improvement has been designed to support the following bearing pressures:

e A maximum uniformly distributed load (UDL) of up to 3,000 psf (143.4 kPa) beneath the
pad footings and continuous wall footings.

PERFORMANCE REQUIREMENTS

In addition to safely supporting the specified foundation pressures, the ground improvement is
based upon limiting post construction total settlements to a maximum of around 1 inch with a
maximum differential of % inch.




DESIGN

Vibro stone columns will be installed beneath the designated footings at the frequency and
spacing shown on the vibro stone column layout drawing. Vibro stone column installation will
commence from the working platform level, with stone columns installed to a depth of
approximately 23 feet, or refusal. '

DESIGN CALCULATIONS

Settlement calculations have been produced (taking account of the loading conditions described
above) and based upon the average soil profile for the Borings. The calculations are presented in
Appendix B and notes on the calculation method are provided in Appendix A.

The calculations are based upon forming stone columns with a typical diameter of the order of
700-750mm (around 2 to 2.5 ft) with an assumed angle of internal friction for the stone column of
43 degrees.

The results of the settlement calculations indicate maximum post construction settlements of less

than 1 inch. We would anticipate the maximum differential settlement to be less than %
inch.

INSTALLATION OF SERVICES FOLLOWING STONE COLUMN INSTALLATION

Where installation of services are proposed following installation of vibro stone columns,
appropriate measures need to be taken by the contractor installing the foundations and services, to
ensure that the integrity of the vibro stone column treatment is not compromised. As a general
rule, any excavation which potentially intersects a line drawn down at 45 degrees at underside of
foundation level will potentially impact on the integrity of the treated ground due to disturbance
of the treated ground. Where this occurs, the disturbed soil should be removed and replaced with
suitable granular material placed and compacted in layers or lean mix concrete until back above
the 45 degree line, (dependent upon the requirements of the Local Authority).
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Pad & strip footing settiement Determination
Cohesive Soils
Immediate Settlement — Ueshita and Meyerhof (1968)
The solution of immediate (undrained) settlements within ¢lays is provided by Ueshita and Meyerhof (1968). The solution provides
the settlement at the comer of a loaded area, and in order to determine the maximum settlement at the center of a loaded area the
principle of superposition should be applied. The expression used by Ueshita and Meyerhof (1968) is as follows:
o = {gBI)/E,
where
q = uniform applied pressure
B = Foundation width
I =Influence Factor (Fig. 1)

E, = Undrained shear modulus

Influence value, |
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Figure 1: Influence values (I) based on L/B = 1, for various soil layer thickness (H)

Consolidation Settlements - Oedometer or M, Method
Where cohesive soils are encountered, oedometer tests are often carried out to determine the consolidation characteristics of the soils.
For a given pressure increase above the effective vertical stress at the depth the sample was collected, the m, value can be measured
(coefficient of volume compressibility). Using this m,, value the change in thickness/settlement for a soil Jayer is obtained vsing the
following expression:

et = My HLAG
where

m,. = coefficient of volume compressibility

H =initial thickness of soil layer

Ao = change in stress

Skempton and Bjerrum (1957) have taken this a stage further by stating that the settlements predicted by the above equation do not

take into account the fact that soils beneath structures are not laterally confined as with the oedometer tests. They introduced a semi-

empirical correction factor (11), to give the consolidation settlement as:

SUBSURFACE CONSTRUCTORS, INC.

O ANGELICA STREET. 8T 1L.OUIS. MISSNOTIRY 3147
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Granular Soils
Immediate Settlements — Burland and Burbridge (1985}
Based on the statistical analysis of observed settlements, Burland and Burbridge (1985) proposed that the average immediate

settlement for a foundation founded on the surface of normally consolidated sands is given by:

pi=fofr-q B 1,

where,
q' = average gross effective foundation pressure (kN/m?)
B = width of foundations (m)
I. = compressibility index
= (L71/(NMY
f, = shape factor
= [{1.25.(L/B)}/{(L/B)+0.2}]
f; = thickness factor
= (Hy/Z,). {2-(HJZ)}} for H, < Z;
=] for H, > Z,
where,

N = average SPT value over depth of influence
L = foundation length (m)

B = foundation breadth (m)

Z; = depth of influence (Fig, 2)

H, = thickness of sand below foundation (m)

100

1 e
1 10 100

Figure 2: Depth of influence

SUBSURFACE CONSTRUCTORS, INC.
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Creep Settlemernts (Granular Soils)
A correction is applied to the immediate settlement in granular soils to obtain the long term (or creep) settlement. The correction is

given by the term:
ﬂ =]+ R3+ R|,log;o(t/3)

where
R; =0.3 for static loads and 0.7 for fluctuating loads

Ry =0.2 for static loads and 0.8 for fluctuating loads

The corrected immediate settlement is then given by:

o= Jp

SUBSURFACE CONSTRUCTORS, INC.

1O ANGELICA STREET. ST. LOUIS. MISSOURJ 63147
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Stress Distribution

Stress Distribution Beneath Main Foundations
Beneath pad/strip foundations a Bousinessq stress distribution is used.
/P

05
‘I
LB =1 /
4

15 .
/ JuB=10
[

2.5

3.5

Figure 1: Mean Vertical Stress (o) at a depth z beneath a rectangular area (L x B) loaded to a uniform bearing pressure of P,

Siress Distribution Beneath Floor Slabs
The stress beneath a floor slab is determined using the expression of Hobbs (1974}

1
b= B 2o e+ 122)
Where,
P, = Stress at depth z below foundation
P, = Imposed load from foundation

B = Width of slab area

L = Length of slab area

) z = depth below foundation
The settlement beneath the floor slab is only considered to a depth where the applied stress becomes less than 20% of the overburden

pressure or where the soils are considered to be incompressible.

SUBSURFACE CONSTRUCTORS, INC.

110 ANGELICA STREET. ST. LOUIS. MISSOURI 63147
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Determination of Settlements Beneath Floor Slab

Reduction of Settlements due to Stone Columns

When analysing the effect of stone columns on the settlements beneath floor slab areas, consideration is given to reduction in stress on
the in situ soils: If you consider that the settlements beneath the floor slab are a function of the imposed foundation load, then by
reducing that applied load on the soils you effectively reduce the settlements. Where stone columns are installed they are generally a
magnitude stiffer than the surrounding soils, and by principles of stress share the stone columns will take a greater proportion of the

load which is defined by Raumann and Bauer (1974) in the following expressions:

T 0 PR
_Pc Ec Yo
1)
: 2{ E“?»)kc . In(g-}
EC rl)

P,.A, =P, A +P, A,

Where,
P, = Imposed load from foundation
P = Stress on stone column
P, = Stress on soil
A, = Unit area per stone column
A, = Cross sectional area of stone column
A, = Cross section area of treated s0il
E, = Modulus of deformation for stone column agpregate
E, = modulus of deformation for soil
k, = Earth pressure co-¢fficient for column
k, =Farth pressure co-efficient for soil
1, = stone column radius
a=(Ao/lT)"*

From the above equations the values of P, and P, can be determined. In determining the settlements beneath the floor slab, post

treatment (stone column installation), the value P, is used for the treated depth, beyond which the imposed load (P,) used.

SUBSURFACE CONSTRUCTORS, INC.
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Contract Name:
Conftract Number:

Determination of Improvement Factors (Priebe 1995)

The Bay House - Poriland, ME

KN/m?

MFSCALC

Calculation Reference:lz,s‘ strip footing

Po=f 1434 Founding Depth = 1.37fm
A=l 1 gim? o= 43
E = 45IMNIm?
Layer d Dia.  AJA, E Ys Vg No EJEs Koo (AdAN AAJA)  AJA,  ny || E(y.4d) PJP, P Koe fy My
Ref. m m MN/m? kN/m® Column Compressibility Overburden Constraint
1.37 16

1 3.05 0.70 4.94 225 16 0.33 2.41 200 019 0.15 5.56 a.10 1.59 35.36 7.47 648 032 113 180
2 4.27 0.70 4.94 g 8 0.33 2.41 500 019 0.42 1.37 016 2.05 5368 761 533 032 128 2861
3 518 0.70 4.94 9 8 0.33 2.41 500 0.18 0.42 1.37 0.16 2.05 62.2 7.61 533 032 133 273
4 6.09 0.70 4.94 12 8 0.33 2.4 3.75 0.19 0.33 2.00 0.14 1.94 69.48 7.50 555 032 137 265
5 7146 § 070 494 12 8 0.33 2.41 375 0.19 0.33 2.00 0.14 1.94 774 750 555 032 143 276
8 7.62 0.70 4.94 19.6 8 0.33 2.41 230 0.19 0.19 . 4.28 0.11 1.68 83.52 7.26 620 032 141 2.36
7 8.38 0.70 494 21 8 0.33 2.41 214 019 0.17 4.86 0.10 1.63 884 7.21 633 032 143 233
8 9.45 0.70 4.94 30 8 0.33 2.41 150 018 0.08 1117 .06 137 9572 6.96 726 032 138 191

A, = Area per stone column ng = Basic improvement factor

A. = Cross sectional area of stone column n; = Improvement factor with Column Compressibility

d = depth to bottom of layer from ground level n, = improvement factor with Overburden Constraint

Ad = Layer Thickness P, =Imposed Stress

Ko = Coeficient of Earth Pressure at rest of column Pe = imposed Stress on Column

Kae = Coeficient for Active Earth Pressure of column Py =imposed Stress on Soil

E, = Modulus of Stone Column 7 = Unit Weight of soil

E; = Modulus of Soil vs = Poissions Ratio

¢, = Friction angle of Stone Column

Calculation Sheet Page 1 of 2




Contract Name: and, ME

Determination of Settlement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: 0
Po= 143 kN/m® B={ 0762im
A= 190 ™ L=f 15239)m
Improvement factor=(n0, n1orn2) Time = 50¢years
Cohesive Soils Granuiar Soils Improvement
depth Ad z 2/B P, Pofoy Soil Profile Consolidation immediate Immediate Creep Vibro Priebel
m m m KN/m? m, " Pe C, E/Cy pi | SPTN i fi pitpall oy yin ni Prn
168 168 084 1.102 66 1.87 0,05 0.2 1.11 95 450 028 0.00 1.64  0.00 || 1.39 y 159 || 0.88
2.90 1.22 229 3005 22 0.40 0.5 0.9 11.81 18 180 0.19 0.00 1.54 0.00 || 12.00 y 205 [ 5.86
3.81 0.91 3.355 4.403 7 012 05 0.9 2.94 18 180 0.03 0.00 1.54 0.00 {f 2.97 y 2.05 1.45
4.72 091 4265 5597 0 0.00 0.3 07 c.00 24 250 0.00 0.00 1.54 0.00 §} 0.00 ¥ 194 || 000
579 107 5255 68%7 O 0.00 03 0.7 0.00 24 250 0.00 0.00 154 0.00 || 0.00 y 1.94 | 0.00
6,25 0.46 6.02 7.901 0 0.00 0.00 0.00 14 0.00 1.54 0.00 }f 0.00 1.00 0.00
7.01 0.76 663 8.701 0 0.00 Q.00 0.00 14 0.00 1.54 0.00 § 0.00 1.00 {| 0.00
8.08 1.07  7.545 9.902 0 0.00 e 0.00 0.00 20 0.00 1.54 0.00 || 0.00 1.00 § 0.00
Pre-Treatment Settlement = 16.36 mm
Post Treatment Settlement = 8.19 mm
A, = Area per stone column P, =Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soil Ad = Layer Thickness
depth = depth to top of tayer befow foundation level w = correction factor for 3D consolidation
E¢ = Youngs modulus pe = Consolidation Settlement
L = foundation Length P = Immediate Settlement
m, = coefficient of volumn compressibility per = Creep Settiement
ny = Improvement factor with Column Compressibility pr = Total Settlement
n, =Improvement factor with Overburden Constraint prn = Total Settiement with Improvement
o, =overburden stress

Calculation Sheet Page 2 of 2




MFSCALC
Determination of iImprovement Factors (Priebe 1995)

Contract Name: [ The Bay House - Portland, ME I Calculation Reference:IS‘ strip footing I
Contract Number: ]
Po=1 143.4kNm* Founding Depth = 1.37§m
A.=p  13fm? e = 43
E,= 451MN/m?
Layer  d Dia. AJAfl Es 1 U No | ESEs  Kio  (AJA) AAJA)  AJA, Ny [[Z(rAd) PUR, P, Kee g n,
Ref. m m MN/m? KN/m® Column Compressibility Overburden Constraint
1.37 16
1 3.08 0.70 3.38 225 16 0.33 3.32 2.00 0.19 0.15 556 0.11 1.70 35.36 728 613 032 114 194
2 4.27 0.70 3.38 9 8 0.33 3.32 500 019 0.42 1.37 0.21 2.48 53.68 8.02 464 032 133 330
3 5.18 0.70 3.38 9 8 0.33 3.32 500 019 0.42 1.37 0.21 2.48 82.2 8.02 464 032 140 348
4 6.09 0.70 3.38 12 8 0.33 3.32 375 019 0.33 200 0.19 2.27 69.48 7.82 494 032 143 325
5 7.16 0.70 3.38 12 8 033 3.32 375 019 0.33 2.00 .19 227 77.4 7.82 494 032 151 341
8 7.62 0.70 3.38 19.6 8 4.33 3.32 230 019 0.18 4.28 0.13 1.84 83.52 7.41 578 032 145 266
7 8.38 0.70 3.38 21 8 0.33 3.32 2.14 019 0.17 4,86 0.12 1.77 88.4 7.34 595 032 147 260
8 9.45 0.70 3.38 30 8 0.33 332 1.50 0.19 0.08 11.17 0.07 1.41 95.72 7.00 711 032 141 1.99
A, = Area per stone column ne = Basic improvement factor
A, = Cross sectional area of stone column n; = Improvement factor with Column Compressibility
d = depth to bottom of layer from ground level n, = Improvement factor with Overburden Constraint

Ad = Layer Thickness

o

. =Imposed Stress
Ko = Coeficient of Earth Pressure at rest of column

T

. = Imposed Stress on Column

Ky = Coeficient for Active Earth Pressure of column Ps = imposed Stress on Soil
E; = Modulus of Stone Column vs = Unit Weight of soil
E; = Modulus of Soil vg = Poissions Ratic

¢, = Friction angle of Stone Coiumn
Calculation Sheet Page 1 of 2




Contract Name: and, ME

Determination of Settlement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: 0
Po= 143 kNim? B={ 15239Im
A= 130m L={ 15.230Im
improvement factor =(n0, ntorn2} Time = 508years
Cohesive Soils Granular Soils Improvement
depth Ad z z/B P, Pl Soil Profile Consolidation Immediate Immediate Creep Vibra  Priebe
m m m kN/m? m, i Pe Cy E/Cy pi ||SPTN  p fooopirpa] e I oy n1 Prn
1.68 1.68 0.84 0.551 100 284 0.05 0.2 1.69 95 450 0.34 0.00 1.54 0.00 )| 2.03 y 1.70 1.1¢
2.90 1.22 2.29 1.503 53 0.99 0.5 0.9 29.13 18 180 0.24 0.00 1.54 0.00 f| 29.37 y 248 || 11.84
3.81 0.91 3355 2202 34 0.55 0.5 0.9 14.09 18 180 0.03 0.00 1.54 0.00 || 14.12 y 2.48 570
472 0.91 4265 2798 29 0.42 03 0.7 582 24 250 0.04 0.00 154  0.00 |} 566 y 2.27 2.49
5.79 1.07 5258 3448 22 0.28 0.3 0.7 4.83 24 250 0.14 0.00 1.54 0.00 |} 497 y 227 |t 219
8.25 .46 6.02 3950 14 017 0.00 0.00 14 0.71 1.54 1.08 || 1.09 1.00 1.0¢
7.01 0.76 6.63 4.351 7 0.08 8.00 0.00 14 047 1.54 073 § 0.73 100§ 073
8.08 107 7.545 4951 1 0.01 ) Q.00 0.00 20 0.08 1.54 0.08 § 0.09 100 | 009
Pre-Treatment Settlement = 58.06 mm
Post Treatment Settlement = 25.33 mm
A, = Area per stone column P, = Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soil Ad = Layer Thickness
depth = depth to top of layer below foundation level u = correction factor for 3D consolidation
Es = Youngs modulus pe = Consolidation Settlement
. = foundation Length pi = Immediate Settlement
m, = coefficient of volumn compressibility por = Creep Settlement
n; = improvement factor with Column Compressibility pr = Total Settlement
n, = Improvement factor with Overburden Constraint prn = Total Settlement with Improvement
o, = overburden stress

Calculation Sheet Page 2 of 2




Determination of Improvement Factors (Priebe 1995)

Contract Name:

The Bay House - Portland, ME

Contract Number: I

MFSCALC

l Calculation Reference:ls‘ x 3' footing

Calculation Sheet Page 1 of 2

Po=t 143 4fkNm® Founding Depth =} 1.37}m
A=l ogm’ 8. = 43
£, = 45{MNim?
Layer d Dia.  AJdA |l Ee 1 % Mo || EdEe  Keo  (AdAy AAJA)  AJA, 1y f|Z(v.Ad) PP, P, K fy n,
Ref. m m MN/m? kN/m? Column Compressibility Overburden Constraint
1.37 16

1 3.05 0.70 2.08 225 16 0.33 6,06 200 019 0.15 5.56 0.13 1.84 35.36 7.41 578 032 115 212
2 4.27 0.70 2.08 9 & 0.33 6.06 500 0.19 0.42 1.37 0.29 3.25 53.68 8.77 387 032 142 4863
3 5.18 0.70 2.08 9 8 0.33 6.06 500 0.19 0.42 1.37 0.29 3.25 622 8.77 387 032 153 497
4 6.09 0.70 2.08 12 2] 0.33 6.06 375 0.1¢ 0.33 2.00 0.25 2.80 69.48 8.33 427 032 154 428
5 7.18 0.70 2.08 12 8 0.33 6.06 375 019 0.33 2.00 0.25 2.80 77.4 8.33 427 032 184 457
8 7.62 0.76 2.08 19.6 & 0.33 6.06 230 018 0.18 4.28 0.16 2.04 83.52 750 535 032 150 3.06
7 8.38 0.70 2.08 21 8 0.33 6.06 214 019 0.17 4.86 0.14 1.94 88.4 7.50 586 032 152 294
8 9.45 0.70 2.08 30 8 0.33 6.06 150 0G.19 0.08 1M17 0.08 1.46 95.72 7.04 694 032 142 207

A, = Area per stone column ng = Basicimprovement factor

A, = Cross sectional area of stone column n, = Improvement factor with Column Compressibility

d = depth to bottom of layer from ground fevel n, = Improvement factor with Overburden Constraint

Ad = Layer Thickness P, =Imposed Stress

Koo = Coeficient of Earth Pressure at rest of column P, = imposed Stress on Column

Kao = Coeficient for Active Earth Pressure of column Py = Imposed Stress on Soil

E, = Modulus of Stone Column ¥s = Unit Weight of soit

E, = Modulus of Soil v = Poissions Ratio

$. = Friction angie of Stone Column




Contract Name: and, ME

Determination of Settlement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: 0
Po= 143 kNim? B=] 09144}m
A,= 0gom L=} 09144Im
Improvement factor =(n0, ntorn2) Time = 508years
Cohesive Soils Granular Soils improvement
depth Ad z zIB P, Poloy Soil Profile Consolidation Immediate immediate Creep Vibro Priebe
m m m KN/m? m, 1 Pe C, EJCy p fISPTN  p i prpadl pr f ym ot
1.68 1.68 0.84 0919 43 1.22 0.05 0.2 0.72 95 450 0.18 0.00 154 0.00 || 0.90 y 1.84 || 0.49
2,90 1.22 2.29 2.504 9 0.17 0.5 0.9 512 18 180 0.07 0.00 154 000 || 5.19 y 325 || 160
3.81 0.91 3.355 3.669 1 0.02 0.5 0.9 0.59 18 180 0.01 0.00 1.54 0.00 J 0.59 y 325 0.18
4.72 0.91 4265 4664 0 0.00 0.3 0.7 0.00 24 250 0.00 0.00 1.54 0.00 || G.00 y 2.80 0.00
5.79 1.07 5255 5747 4] 0.00 0.3 0.7 0.00 24 250 0.00 0.00 1.54 0.00 §| 0.00 y 280 {1 0.00
8.25 0.46 8.02 8.584 ¢ 0.00 0.00 0.00 14 0.00 1.54 0.00 || 0.00 1.00 § 000
7.01 0.76 6.63 7.251 0 0.00 0.00 0.00 14 0.00 1.54 0.00 §i 0.00 1.00 § 0.00
8.08 1.07 7545 8.252 0 0.00 o 0.00 0.00 20 0.00 1.54 0.00 || o.00 1.00 0.00
Pre-Treatment Settlement = 6.69 mm
Post Treatment Settlement = 227 mm
A, = Area per stone column P, = Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soil Ad = Layer Thickness
depth = depth to top of Jayer below foundation level w = correction factor for 3D consolidation
E, = Youngs modulus pe = Consolidation Settlement
L = foundation Length pi = Immediate Settlement
m, = coefficient of volumn compressibility por = Creep Settlement
n; = Improvement factor with Column Compressibility pr = Total Settlement
n, = Improvement factor with Overburden Constraint prn = Total Settlement with Improvement

G, = overburden stress

Calculation Sheet Page 2 of 2




Contract Name:
Contract Number:

Determination of improvement Factors (Priebe 1995)

The Bay House - Portland, ME

MFSCALC

Calcutation Reference:[4‘ x 4' footing

Po=f 143.4fkNim? Founding Depth =}  1.37fm
A,=f  15[m’ $, = 43
E, = 45 MNmM?
Layer d | Dia. AJA I B 1 s Mo || BB Ko (AdA)N AAJAY  AJA, 1y ||Ztnad) PJP, P, K. &
Ref. m m MN/m? kN/m® Cotumn Compressibitity Overburden Constraint
1.37 16
1 3.05 0.70 3.90 22,5 16 0.33 2.91 2.00 0.19 0.15 5.56 0.11 1.66 35.36 7.24 625 0.32 1.14 1.89
2 4.27 0.70 3.90 9 8 0.33 2.91 500 0.19 0.42 1.37 0.19 2.30 53.68 7.85 489 0.32 1.31 3.0t
3 518 0.70 3.90 9 8 0.33 291 500 0.1¢ 0.42 1.37 0.19 2.30 62.2 7.85 489 0.32 137 318
4 6.09 0.70 3.90 12 & 0.33 2.91 375 019 0.33 2.00 6.17 2.13 69.48 7.69 517 0.32 1.41 3.00
5 7.16 0.70 3.90 12 8 0.33 2.91 375 0.19 0.33 2.00 0.17 213 7.4 7.69 517 0.32 147 314
6 7.62 0.70 3.90 16.6 8 0.33 2.91 230 0.19 0.19 428 0.12 1.78 83.52 7.35 593 0.32 143  2.54
7 8.38 0.70 3.90 21 8 0.33 2.91 214 0.19 0.17 4.86 0.11 1.72 88.4 7.29 809 0.32 145 250
8 9.45 Q.70 3.90 30 8 0.33 2.91 150 019 0.08 1117 0.07 1.40 9572 8.99 77 0.32 140 196

A, = Area per stone column

A, = Cross sectional area of stone column
d = depth to bottom of fayer from ground level

Ad = Layer Thickness

Koo = Cosficient of Earth Pressure at rest of column

Kae = Coeficient for Active Earth Pressure of column

E. = Modulus of Stone Column
Es = Modulus of Soil

ng = Basic improvement factor

n; = Improvement factor with Column Compressibility

ny = Improvement factor with Overburden Constraint

el

» = imposed Stress

o U

vs = Unit Weight of soit
vs = Poissions Ratio

s = Imposed Stress on Soil

. = Imposed Stress on Column

¢, = Friction angle of Stone Cotumn
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Contract Nama: and, ME

Determination of Settlement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: [¢]
Po= 143 kNim® B=f 1.2191}m
A= 150 m’ L=} 1.2191fm
improvement factor =(n0, n1orn2) Time = S0fyears
Cohesive Soils Granular Soils Improvement
depth Ad z z/B Po PJlo, Soil Profile Consolidation Immediate Immediate Creep Vibro  Priebe
m m m ki/m? m, 0 Pe C,  EJC, p[lsPTN fi piteall pr || yin a1 PTn
1.68 168 084 0689 65 1.82 0.05 0.2 1.08 95 450 0.27 0.00 154 0.00 | 1.35 y 166 I 0.81
2.80 1.22 2.29 1.878 16 0.29 0.5 0.9 8.66 18 180 0.11 0.00 154 000 | 877 y 230 i 3.81
3.81 0.91 3.355 2752 9 015 0.5 0.9 3.82 18 180 0.03 0.00 1.54 0.00 || 3.85 y 2.30 1.67
472 0.91 4.265 3.498 4 0.08 0.3 0.7 0.82 24 250 0.02 0.00 1.54 0.00 || 0.84 y 213 || 0.40
579 1.07 5255 4310 Q 0.00 0.3 0.7 0.00 24 250 0.00 0.00 1.54 0.00 || 0.00 y 213 0.00
6.25 0.46 6.02 4.938 o] 0.00 0.00 0.00 14 0.00 1.54 0.00 || 0.00 1.00 ff 0.00
7.01 0.76 6.63 5.438 o} 0.00 0.00 0.00 14 0.00 154 000§ 0.00 1.00 || 0.00
8.08 1.07 7.545 6.189 0 0.00 ] 0.00 0.00 20 0.00 154 0.00 | 0.00 1.00 || 0.00
Pre-Treatment Seftlement = 14.82 mm
Post Treatment Setttement=  6.69 mm
A, = Area per stone column P, =Imposed Siress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soi 4Ad = Layer Thickness
depth = depth to top of layer below foundation level u = gorrection factor for 3D consolidation
£, = Youngs modulus p. = Consolidation Settlement
L = foundation L.ength g = Immediate Settlement
m, = coefficient of volumn compressibility per = Creep Settiement

ny = Improvement factor with Column Compressibility
n, =Improvement factor with Overburden Constraint

pr = Total Settlement
prn = Total Settlement with Improvement

o, =overburden stress
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Contract Name:
Contract Number:

Determination of Improvement Factors (Priebe 1995)

The Bay House - Portland, ME

KiN/m?

MFSCALC

| Caiculation Reference:ls’ x &' footing

P,=] 143.4 Founding Depth = 1.37Im
IS R 4= 43
E.= 45]MN/m?
Layer d Dia.  AJAll E. v s No || E/Bs  Ku  (AdAN &AJA)  AdA,  ny IE,.ad) PP, P, Koe fy ny
Ref. m m MN/m? KN/m® Column Compressibility Overburden Constraint
1.37 16

1 3.08 0.70 3.12 22.5 16 0.33 3.60 2.00 0.19 0.15 556 0.12 1.73 35.36 7.30 807 032 114 197
2 4.27 0.70 3.12 9 8 0.33 3.60 500 0.19 0.42 1.37 0.22 2.59 53.68 8.13 450 032 134 348
3 518 0.70 3.12 9 8 0.33 3.60 500 019 042 1.37 0.22 2.59 62.2 813 450 032 142 368
4 8.09 0.70 3.12 12 8 0.33 3.60 375 019 0.33 200 0.20 2.35 69.48 7.90 482 032 145 340
5 7186 0.70 3.12 12 8 0.33 3.60 375 019 0.33 2.00 0.20 235 774 7.90 482 032 152 388
8 7.62 0.70 3.12 19.8 8 0.33 3.60 230 018 0.19 428 0.14 1.87 83.52 7.44 570 032 146 273
7 8.38 0.70 3.12 21 8 0.33 3.60 214 019 0.17 4.86 0.13 1.80 88.4 7.37 588 032 148 265
8 9.45 0.70 3.12 30 8 0.33 360 1.50 0.19 0.08 11.17 0.07 1.42 95.72 7.0 708 032 141 200

A, = Area per stone column ny = Basic improvement factor

A, = Cross sectional area of stene column ny = Improvement facter with Column Compressibility

d = depth to bottom of layer from ground level ny = Improvement factor with Overburden Constraint

Ad = Layer Thickness P, =imposed Stress

Koo = Coeficient of Earth Pressure at rest of column P, =imposed Stress on Column

Kqe = Coeficient for Active Earth Pressure of column P, = Imposed Stress on Soil

E, = Modulus of Stone Column 7s = Unit Weight of soil

E; = Modulus of Soil v, = Poissions Ratio

¢, = Friction angle of Stone Column
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Contract Name: and, ME

Determination of Settfement Beneath Pad/Strip Foundation

MFSCALC

Contract Number, a
P,= 143 kNim® B={ 1.5239}m
A= 120m L=] 1.5230m
Improvement factor=(n0, n1orn2) Time = 50fyears
Cohesive Soils Granular Soils improvement
depth Ad z z/8 P, Pylo, Soif Profile Consolidation Immediate immediate Creep Vibro  Priebe]
m m m kN/m? m, n Pe C, EJC, p [ISPTN i prpedl pr flyn nt | pm
1.68 1.68 0.84 0.851 73 2.07 0,05 0.2 1.23 95 450 0.38 0.00 164  0.00 4 1.60 y 1.73 || 0.93
2,90 1.22 229 1.503 22 0.40 0.5 0.9 11.81 18 180 0.10 0.00 154 000 §11.91 y 259§ 460
3.81 091 335 2202 11 0.18 05 0.9 4.70 18 180 0.01 0.00 154 000 [ 4.71 y 259 | 1.82
4.72 0.91 4285 2799 9 0.13 0.8 0.7 1.78 24 250 0.0t 0.00 154 000§ 1.79 y 2354 076
579 1.07 5255 3448 4 0.06 0.3 07 0.97 24 250 0.03 0.00 154 000 § 099 y 235Y G4z
6.25 0.46 6.02 3.950 1 0.02 0.00 0.00 14 0.06 1.54 009 }i 0.02 1.00 0.08
7.01 0.76 6.63 4.351 0 0.00 0.00 0.60 14 0.00 1.54 0.00 j 0.00 1.00 0.00
8.08 1.07 7545 4.951 0 0.00 e 0.00 0.00 20 0.00 1.54  0.00 || 0.00 1.00 ff ©.00
Pre-Treatment Settlement = 21.10 mm
Post Treatment Settlement = 8.62 mm
A, = Area per stone column P, =Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soil Ad = Layer Thickness
depth = depth to top of layer below foundation level w = correction factor for 3D consolidation
£, = Youngs moduius pe = Consolidation Settlement
L = foundation Length p; = Immediate Settiement
m, = coefficient of volumn compressibility per = Creep Seitlement
ny = Improvement factor with Column Compressibility pr = Total Settlement
ny, = improvement factor with Overburden Constraint prn = Total Settlement with improvement
a, = overburden stress
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Centract Name:
Contract Number:

Determination of Improvement Factors (Priebe 1995)

The Bay House - Portland, ME

MFSCALC

Calculation Reference:ls’ X 6' footing

Po=l 143 alknim?® Founding Depth =} 1.37
A, 1.4’ & 43
E = 45
Layer d Dia,  AJA, Es s Vg Ny EJ/E, Koo (AdBo)r AASAY  AJA, g y,.Ad) P, Koo fq n,
Ref. m m MN/m? kN/m® Column Compressibility Overburden Constraint
1.37 16
1 3.05 0.70 2.86 225 16 0.33 3.96 200 019 015 5.56 0.12 1.75 35.36 600 032 114 2.00
2 4.27 0,70 2.86 9 g 0.33 3.96 500 0.19 042 1.37 024 2.72 53.68 436 032 136 369
3 5.18 0.70 2.86 9 ] 0.33 3.96 500 0.19 042 1.37 0.24 272 62.2 436 082 144 39
4 6.09 0.70 2.86 12 8 0.33 3.98 375 019 0.33 2.00 0.21 2.44 69.48 4706 032 148 357
5 7.16 0.70 2.86 12 8 0,33 3.96 375 019 0.33 2.00 Q.21 2.44 774 470 032 155 377
<] 7.62 0.70 2.86 19.8 8 0.33 3.96 236 019 0.1¢ 4.28 0.14 1.81 83.52 562 032 147 280
7 8.38 0.70 2.86 21 8 0.33 3.96 214 019 0.17 4.86 0.13 1.83 88.4 580 032 149 272
8 9.45 0.70 2.86 30 8 0.33 3.98 1.50 0.19 0.08 11.17 0.07 1.43 95.72 704 032 141 202
A, = Area per stone column Ny = Basic improvement factor
A. = Cross sectional area of stone column n, = Improvement factor with Column Compressibility
d = depth to bottom of layer from ground level n, = Improvement factor with Overburden Constraint
Ad = Layer Thickness P, =imposed Stress
Koo = Coeficient of Earth Pressure at rest of column P. = Imposed Stress on Column
Kae = Coeficient for Active Earth Pressure of column P, = Imposed Stress on Soil
E, = Modulus of Stone Column 7s = Unit Weight of soil
E, = Modulus of Soil vy = Poissions Ratio

s

de

= Friction angle of Stone Column
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Contract Name: and, ME

Determination of Setttement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: 0
Po= 143 kN/m? B={ 1.8287}m
A,=  110m L= 1.8287m
Improvement factor=(n0, n1orn2) Time = 50fyears
Cohesive Soils Granuiar Soils improvement
depth Ad z z/B Py Plo, Soii Profile Consolidation immediate immediate Creep Vibro Priebe
m m m kN/m?2 m, 13 Pe Cy EJC, P SPTN Pi fi Pt Perd] P yin nt Prn
1.68 1.68 0.84 0459 85 239 0.05 0.2 1.42 95 450 0.35 0.00 1.54 000 | 1.77 y 175 1.01
2.90 1.22 229 1.252 30 0.56 0.5 0.9 16.53 18 180 0.16 0.00 1.54 0.00 || 16.69 y 272 || 615
3.81 0.9 3.355 1.835 16 0.25 0.5 0.9 6.46 18 180 0.02 0.00 1.54 000 ji 6.48 y 272 239
472 091 4265 2332 11 0.15 0.3 Q.7 2.06 24 250 0.02 0.00 154 000 | 207 y 244 || 0.85
579 107 5255 2874 9 0.12 0.3 0.7 2.09 24 250 0.01 0.00 154 000§ 2.11 y 2.44 4§ 087
6825 046 602 3202 4 0.05 0.00 0.00 14 0.20 154 031§ 0.31 1.00 || 0.31
7.01 076 663 3626 1 0.02 0.00 0.00 14 0.09 154 014 i 0.14 1.00 || 0.14
8.08 107 7546 4126 O 0.00 e 0.00 0,00 20 0.00 1.54  0.00 }| 0.00 1,00 ]| 0.00
Pre-Treatment Settlement =  29.56 mm
Post Treatment Settlement = 11.70 mm
A, = Area per stone column P, =Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soil Ad = Layer Thickness
depth = depth to top of layer below foundation level = correction factor for 3D consolidation
£, = Youngs modulus p. = Consoiidation Settlement
L = foundation Length p = Immediate Settlement
m, = coefficient of volumn compressibility per = Creep Settlement
n; = Improvement factor with Column Compressibility pr = Total Settlement
ny = Improvement factor with Overburden Constraint prn = Total Settlement with improvement
o, = overburden stress
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Contract Name:
Contract Number:

Determination of Improvement Factors (Priebe 1995)

The Bay House - Partland, ME

MFSCALC

Calculation Reference:l?‘ x 7' footing

e

= Friction angle of Stone Column

Po=f 143 4fkNim’ Founding Depth =f  1.37m
A,=p 15w e = 43
E,= 45PMN/m?
Layer d Dia.  AdA, Es s Vg Ny EJ/E Koo (AdBo)r AAJA)  Adh, 1y Z(y,.Ad) PP P Kse fy n,
Ref. m m MN/m? KN/m® Column Compressibility Qverburden Constraint
1.37 16

1 3.05 0.70 3.90 225 16 0.33 2.91 200 019 0.15 5.56 0.11 1.66 35.36 7.24 625 032 114 189
2 4.27 0.70 3.90 5] 8 0.33 2.91 500 019 0.42 1.37 0.19 2.30 53.68 7.85 489 032 131 3.01
3 5.18 0.70 3.90 g 8 0.33 2.91 500 019 0.42 1.37 0.19 2.30 62.2 7.85 489 032 137 318
4 8.09 Q.70 3.90 12 8 0.33 2.91 375 018 3,33 2.00 0.17 2.13 89.48 789 517 032 141 3.00
& 7.16 0.70 3.80 12 8 0.33 2.91 375 018 0.33 2.00 0.17 213 77.4 789 517 032 147 314
6 7.62 0.70 3.90 19.6 8 0.33 2.91 230 019 0.18 428 .12 1.78 83.52 7.35 583 032 143 254
7 8.38 0.70 3.80 21 8 0.33 2.91 214 019 0.17 4.86 0.11 1.72 88.4 7.29 608 032 145 250
8 945 0.70 3.90 30 8 0.33 2.91 1.50 0.19 0.08 11.17 0.07 1.40 95.72 6.99 717 032 140 198

A, = Area per stone column ng = Basic improvement factor

A, = Cross sectional area of stone column n, = improvement factor with Column Compressibility

d = depth to bottom of layer from ground level n, = Improvement factor with Overburden Constraint

Ad = Layer Thickness P, =Imposed Stress

Kee = Coeficient of Earth Pressure at rest of column P. =Imposed Stress on Column

Kae = Coeficient for Active Earth Pressure of column P, = Imposed Stress on Soil

E, = Modulus of Stone Column 1o = Unit Weight of sof

£, = Modulus of Soil vy = Poissions Ratio
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Contract Name: and, ME

Determination of Settlement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: 0
Po= 143 kNim? B=] 2.1335]m
A,=  150m° L=| 2.1335}m
Improvement factor = (n0, n1 or n2) Time = 50fyears
Cohesive Soils Granular Soils improvement
depth Ad z z/B P, Poloy Soil Profile Consolidation Immediate Immediate Creep Vibro Priebe
m m m kNim? m, B Pe C, EJC, pi ISPTN fi prpafl pr f| yin nd Prn
1.68 1.68 0.84 0.394 96 272 0.05 0.2 1.61 95 450 0.23 0.00 154 000 { 1.84 y 1.66 1.1
2.90 1.22 229 1.073 39 072 05 0.8 21.26 18 180 0.05 0.00 154 000 || 21.31 y 2.30 9.26
3.81 0.91 3.355 1.573 22 0.35 0.5 Q.9 8.81 18 180 0.03 0.00 1.54 0.00 || 8.84 y 2.30 3.84
4.72 0.91 4.265 1.999 14 0.21 0.3 0.7 274 24 250 0.03 0.00 1.54 0.00 { 2.77 y 213 1.30
579 107 5255 2463 10 0.13 0.3 0.7 226 24 250 0.02 0.00 154 Q00§ 2.27 ¥ 2.13 1.07
8.25 0.46 6.02 2822 2 0.11 0.00 0.00 14 0.48 154 074} 074 100 § 074
7.01 0.76 6.63 3.108 4 0.05 0.00 0.00 14 0.29 1.54 045 | 0.45 1.00 |} 045
8.08 107 7545 3.536 1 0.01 e 0.00 0.00 20 0.06 1.54 010 ) 0.10 1.00 f 0.10
Pre-Treatment Settlement =  38.31 mm
Post Treatment Settlement = 17.86 mm
A, = Area per stone column P, = Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
Cy = cohesion of soil Ad = Layer Thickness
depth = depth to top of layer below foundation level n = correction factor for 3D consolidation
Es = Youngs moduius pe = Consolidation Settlement
L = foundation Length p; = Immediate Settlement
m, = coefficient of volumn compressibility per = Creep Settlement
ny = Improvement factor with Column Compressibifity pr = Total Settlement
n, =Improvement factor with Overburden Constraint pro = Total Settlement with improvement
o, = overburden stress
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Contract Name:
Contract Number:

Determination of Improvement Factors (Priebe 1995)

The Bay House - Portland, ME

MFSCALC

l Calculation Reference:‘e' x 8' footing

Po=f 143.4fKkNm’ Founding Depth =f  1.37§m
A=l 15fm’ ¢ 43
E,= 45IMN/m?
Layer  d Dia.  AdA || Es s s Mo || E/Es  Kae  (AdA) MAJA)  AdA, Ny || Ztroad) PR, Pe Ky Ty n,
Ref. m m MN/m? KN/m® Column Compressibility Overburden Constraint
1.37 16

1 305 § o070 § 390 § 225 § 160 o033 || 2.9 200 019 015 556 011 166 || 3536 724 625 032 114 189
2 427 070 f 390§ ¢ 8§ 033 || 291 500 019 042 137 019 230 || 5368 785 480 032 131 301
3 Js18f 070 39]f 9 g b 033 [ 201 500 019 042 137 019 230 || 622 785 489 032 137 3.16
4 1600 f 0708 300) 12 8 el 033 || 201 375 019 033 200 047 213 [l 6048 769 517 032 141  3.00
5 716 J 070 f 390§ 12 § & § 033 J| 201 375 019 033 200 017 213 | 774  7es 517 032 147 314
6 762 § 070 | 390 | 196 § & | 033 f 291 230 019 019 428 012 178 || 8352 735 503 032 143 254
7 838 { 070 390 21 | & § o033 || 291 214 019 017 486 011 172 | 884 729 609 032 145 250
8 945 § 070 § 390 ] 30 | 8 | o033 || 291 150 019 008 1117 007 140 Jf 9572 699 717 032 140 196

A, = Area per stone column

A, = Cross sectional area of stone column
d = depth o bottom of layer from ground level

Ad = Layer Thickness

Ko = Coeficient of Earth Pressure at rest of column

K, = Coeficient for Active Earth Pressure of column

E. = Modulus of Stone Column
E; = Modulus of Soil

ng = Basic improvement factor

n; = Improvement factor with Column Compressibility

n, = Improvement factor with Overburden Constraint

0

. =Imposed Stress

o

. = imposed Stress on Column
Ps = Imposed Stress on Soil

v = Unit Weight of soil

vs = Poissions Ratio

¢, = Friction angle of Stone Column
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Determination of Settlement Beneath Pad/Strip Foundation

Contract Name: and, ME

MFSCALC

Contract Number: 0
Po= 143 kN/m? B={ 24383|m
Ao= 150 M L=] 24383[m
improvement factor —(n(), ntorn2) Time = S0fyears
Cohesive Soils Granular Soils Improvement
depth Ad z zIB Py Poic, Soit Profile Consolidation Immediate Immediate Creep Vibro Priebe
m m m kN/m? m, u Po C, EJC, p fISPTN p fi ptpafl pr f oyin 01 e
1.68 1.68 0.84 0345 96 2.72 0.05 0.2 1.61 95 450 0.26 0.00 154 000 | 1.88 y 166 || 1.13
2.80 1.22 229 0939 43 0.80 0.5 0.9 2362 18 180 0.08 0.00 154  0.00 | 2368 y 2.30 || t0.29
3.81 0.91  3.355 1376 27 0.44 0.5 0.9 11.16 18 180 0.04 0.00 1.54  0.00 || 11.20 y 230 | 487
472 091 4285 1749 17 0.25 0.3 0.7 3.29 24 250 0.04 0.00 154 0.00 || 3.32 y 213 |} 1.56
579 107 5255 2155 12 0.16 0.3 0.7 274 24 280 0.03 0.00 1.54 0.00 || 2.76 y 213 1.30
8.25 0.46 8.02 2.469 10 012 0.00 0.00 14 0.32 1.54 050 lf 0.50 1.00 | 0.50
7.01 g.76 863 2.71¢ 9 .11 0.00 0.00 14 0.48 1.54 070 § 070 160§ 070
8,08 1.07 7545 3.084 4 0.04 b 0.00 0.00 20 0.18 154 025§ 025 1.00 § 0.25
Pre-Treatment Seftlement = 44.30 mm
Post Treatment Settlement = 20.60 mm

A, = Area per stone column
B = foundation width
C, = cohesion of soil
depth = depth to top of layer below foundation level
E; = Youngs modulus
L = foundation Length
m, = coefficient of volumn compressibility
ny = improvement factor with Column Compressibifity
n, = Improvement factor with Overburden Constraint

P, =Imposed Stress
z = depth below foundation to midpoint of layer
Ad = Layer Thickness

p = correction factor for 3D consolidation

Pe
Pi
Per
Pr

Prn

Sy

= Consolidation Settlement

= Immediate Settlement

= Creep Settlement

= Total Settlement

= Total Settlement with Improvement

= gverburden siress
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Determination of Improvement Factors (Priebe 1995)

MFSCALC

Contract Name:§The Bay House - Portland, ME I Calculation Reference:|9' x 9' footing
Contract Number:
Po=l 143 4fkNim’ Founding Depth={  1.37]m
A= 1.5’ do = 43
E. = 45IMN/im?
Layer  d Dia. AJA [l B v g o || BSBs  Kae  (AdAd ARJA)  AJA, Ny [[Sad) PSP, P, K 15 ny
Ref. m m MN/m? kN/m® Column Compressibility Overburden Constraint
1.87 16
1 3.05 0.70 3.90 225 § 16 0.33 2.91 200 019 0.15 556 0.1 166 || 35.36 7.24 6256 032 114 189
2 4.27 0.70 3.90 9 8 0.33 2.91 5.00 019 0.42 1.37 0.19 2.30 53.68 7.85 489 032 131 3.01
3 £.18 0.70 3.90 G 8 0.33 291 500 019 0.42 1.37 0.19 2.30 62.2 7.85 489 032 137 3.16
4 6,09 0.70 3.90 12 8 0.33 2.9 375 0.19 0.33 2.00 017 213 || 69.48 7.69 517 082 141 3.00
5 7.16 0.70 3.90 12 § 0.33 2.91 375 0.19 0.33 2.00 0.17 2.13 774 7.69 517 032 147 314
6 7.62 0,70 3.90 19.6 8 0.33 2.91 230 0.19 0.19 4.28 0.12 1.78 83.52 7.35 593 032 143 254
7 8.38 0.70 3.90 21 8 0.33 2.91 214 019 017 4.86 0.11 ' 1.72 88.4 7.28 609 032 145 250
8 9.45 0.70 3.80 30 8 0.33 2.91 1.50 0.19 0.08 1117 0.07 140 || 95.72 6.99 717 032 140 1.9

A, = Area per stone column

>

d
Ad
KOC
Kae
Ee
E

= depth to bottom of {ayer from ground level

= Layer Thickness

. = Cross sectional area of stone column

= Coeficient of Earth Pressure at rest of column

= Coeficient for Active Earth Pressure of column

= Modulus of Stone Column
= Modulus of Soil

Ny = Basic improvement factor

Ny
N2

-5

o

T O

= Improvement factor with Column Compressibility

= Improvement factor with Overburden Constraint

= Imposed Stress

¥s = Unit Weight of soit

vy = Poissions Ratio

do

s = Imposed Stress on Column
s = Imposed Stress on Soil

= Friction angle of Stone Column
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Contract Name: and, ME

Determination of Settlement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: 0
P,= 143 kNim? B=§ 2.7431)m
A= 150 M L=} 27431}m
tmprovement factor =(n0, ntorn2) Time = 50fyears
Cohesive Soils Granular Soils improvement
depth Ad z ziB P, Poloy, Soil Profile Consolidation immediate Immediate Creep Vibro Priebe
m m m kN/m? m, n Pe C,  EJC, pi fIsPTN fioptpedl pr || ym o m PTn
1.68 1.68 0.84 0306 96 272 0,05 0.2 1.61 95 450 0.30 0.00 1.54 0.00 §j 1.91 y 1.68 1.16
2.90 1.22 2.29 0835 49 0.91 05 0.9 26.77 18 180 0.08 0.00 1.54 0.00 || 26.85 y 2.30 || 11.67
3.81 0.91 3.355 1223 30 0.48 0.5 0.9 12.33 18 180 0.05 0.00 1.54 0.00 [ 12.38 y 2.30 5.38
472 0.91 4.265 1565 22 0.31 0.3 0.7 4.11 24 250 0.05 0.00 1.54 0.00 || 4.16 y 2.13 1.95
579 1.07 5255 1916 14 0.18 03 07 3.22 24 250 0.03 0.00 1.54 0.00 §f 326 y 213 1.53
6.25 0.46 6.02 2195 12 015 0.00 0.00 14 0.43 1.54 066} 0.66 1.00 088
701 076 6863 2417 10 o 0.00 0.00 14 053 154 082 0.82 1.00 j 0.82
8.08 107 7545 2751 9 0.10 ] 0.00 0.00 20 0.38 154 059 || 0.59 1.00 §| 0.59
Pre-Treatment Setttlement =  50.63 mm
Post Treatment Settlement = 23.75 mm
A, = Area per stone column P, = Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soil Ad = Layer Thickness
depth = depth to top of layer below foundation level p = correction factor for 3D consolidation
Es = Youngs modulus p. = Consolidation Settlement
L. = foundation Length p = immediate Settlement
m, = coefficient of volumn compressibitity per = Creep Settlement
n; = Improvement factor with Column Compressibility pr = Total Settlement
ny = Improvement factor with Overburden Constraint prn = Total Settlement with Improvement
G, = overburden stress
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Contract Name:
Contract Number:

Determination of Improvement Factors (Priebe 1995)

The Bay House - Portland, ME

MFSCALC

Calculation Reference:|10' x 10" footing

P,=l 143.4kN/m? . Founding Depth =}  1.37fm
Ag= 1jm? b = 43
E,= 45]MN/m?
Layer  d Dia. AJA [l B v U, No || BB Ka  (AdA) AAJA)  AdA, 1y ||Z0oAd) PaPy  Pe Kg  fy Ny
Ref. m m MN/m® KN/m® Column Compressibility Overburden Constraint
1.37 16
1 305 § 070 | 260 | 225 J 16§ 033 |l 443 | 200 019 015 55 012 178 || 3536 735 593 032 115 204
2 427 F oo ] 260 o9 g | 033 || 443 5.00 019 042 137 025 286 || 5368 839 420 032 138 3.94
3 518 | 070 | 280 | o g | 033 || 443 500 019 042 137 025 286 || 622 839 420 032 146 420
4 £ 6091070 F260f 12 § 6 § 033 | 443 375 019 033 200 022 254 || 6948 808 456 032 1.48 377
5 § 716 070 | 260 f 12 0 8 | 033 || 443 375 019 033 200 022 254 | 774 808 456 032 157 3.99
6 J7e2 8070 f 260 ) 196 | 8 § 033 [ 443 | 230 018 019 428 015 195 | 8352 751 553 032 148 288
7 183 § 0701260 21 § 81 033 Jl 443 | 214 019 017 48 013 1.8 || 884 743 572 032 150 278
8 945 1070} 260 ] 30 | 8 1 o033 | 443 150 019 008 1117 007 144 [ 9572 703 701 032 141 203

A, = Area per stone column
A, =Cross sectional area of stone column

d
Ad

= depth to bottom of layer from ground leve!

= Layer Thickness

Ky = Coeficient of Earth Pressure at rest of column

Kae
E,
Ee

= Coeficient for Active Earth Pressure of column

= Modutus of Stone Column

= Modulus of Soil

ng = Basic improvement factor

ny = improvement factor with Column Compressibility

n, = Improvement factor with Overburden Constraint

U

°

o

©

el

s

= Imposed Stress

= Imposed Stress on Column

= Imposed Stress on Soit

vs = Unit Weight of soil

US

[

= Poissions Ratio

= Friction angle of Stone Column

Calculation Sheet Page 1 of 2




Contract Name: and, ME

Determination of Settiement Beneath Pad/Strip Foundation

MFSCALC

Contract Number: 0
Po= 143 kNm? B={ 3.0479jm
Ao= 100 M’ L=| 3.0479}m
Improvement factor = (n0, n1 or n2) Time = 50fyears
Cohesive Soils Granular Soils improvement
depth Ad z 2/B Py Poloy Soit Profile Consolidation Immediate Immediate Creep Vibro  Priebe
m m m kN/m? m, n Pe Cy EJ/C, p ISPTN fi ptpa er | yn m Prn
1.68 1.68 0.84 0.276 109 3.08 0.05 0.2 1.83 95 450 0.07 0.00 1.54 0.00 {| 1.91 y 1.78 1.07
2,90 1.22 2.29 0.751 57 1.07 0.5 0.9 31.49 18 180 0.10 0.00 1.54 0.00 §| 31.59 y 2.86 || 11.03
3.81 091 3.355 1.101 34 0.55 0.5 0.9 14.09 18 180 0.08 0.00 1.54 0.00 || 14.18 y 286 || 4.94
472 091 4265 1399 27 0.3¢ 0.3 0.7 521 24 250 0.07 0.00 1.54 0.00 || 5.28 y 2.54 2.08
579 1.07 5255 1.724 17 0.22 0.3 0.7 3.87 24 250 0.04 0.00 1.54 0.00 || 3.91 y 2.54 1.54
6.25 0.46 6.02 1975 14 0.17 0.00 0.00 14 0.54 1.54 0.84 || 0.84 1.00 0.84
7.01 076 6,63 2175 12 0.14 0.00 0.00 14 0.70 1.54 1.07 |} 1.07 1.00 1.07
8.08 1.07 7.545 2476 10 0.10 ] 0.00 0.00 20 0.44 1.54 0.68 || 0.68 1.00 0.68
Pre-Treatment Settlement=59.44 mm
Post Treatment Settiement=  23.26 mm
A, = Area per stone column P, = Imposed Stress
B = foundation width z = depth below foundation to midpoint of layer
C, = cohesion of soil Ad = Layer Thickness
depth = depth to top of layer below foundation leve! = correction factor for 3D consolidation
E. = Youngs modulus p. = Consolidation Settlement
L = foundation Length p; = immediate Seitiement
m, = coefficient of volumn compressibility pe; = Creep Settlement
ny = Iimprovement factor with Cotumn Compressibility pr = Total Settlement
n, =Improvement factor with Overburden Constraint prn = Total Settlement with Improvement
o, = overburden stress

Calculation Sheet Page 2 of 2
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GROUND STABILIZATION BY BOTTOM/TOP FEED PROCESS

METHOD STATEMENT

PLANT & EQUIPMENT

The technique involves the use of a vibroflot, comprising a hydraulic powered eccentric weight
assembly enclosed in heavy tubular steel casing. The vibroflot is suspended from a crawler crane.
The basic length of the vibroflot assembly is 8 meters although extension tubes may be added to
increase the vibroflot length as the depth of treatment dictates. The vibrator diameter is 310mm and
is powered by a 130 kW portable diesel power pack and thus generates high centrifugal forces in
the horizontal plane at a frequency of 50 cycles per second in most cases. The nose of the vibroflot
is tapered to aid penetration of the ground while vertical fins prevent the vibroflot rotating during
penetration. Attached to the vibroflot is a tube of 200mm diameter, and a stone hopper. If pre-
drilling is required, it will be accomplished with a Watson 300 or equivalent drill rig.

DRY STONE COLUMNS TECHNIQUE

This is a completely dry technique and the cycle of operations is described as follows. The
vibroflot and a stone hopper suspended from the crane, are lowered to the ground and penetrate
quickly through the weak soils. Where stiff or dense soils or rubble fill materials are encountered,
the hole may be predrilled through these layers. After reaching the required depth, the sluice gate is
open in the hopper, graded aggregate (usually 40mm SS) then travels down the tube, aided by
compressed air, this aggregate is then released into the ground at the tip of the vibroflot, where it is
compacted. This process is a continuous method and the stone column is fully formed when
removal of the flot from the ground occurs.

In areas where the hole is stable, the stone column may be formed using the dry top feed method.
Using this method, the vibroflot is withdrawn and a small quantity of graded stone aggregate is
introduced into the hole. The vibroflot s lowered again to compact the infill and interlock it tightly
with the surrounding soil. This cycle is repeated until a stone column is built up to ground level.

In granular soils, the effect of the vibrations is to produce a marked improvement in the Relative
Density of the surrounding material thus significantly improving the allowable bearing capacity and
settlement characteristics. In cohesive soils, little improvement occurs in the engineering properties
of the clay soils between stone columns and the improvement of the formation is achieved by the
combined effect of the weak soils and the stiffer stone columns.

STONE COLUMNS

Compacted stone columns are constructed to effect stabilization of the treated ground. Typically,
stone column diameters are in the order of 700-750mm. The column diameter will naturally vary
with the technique and soils condition, but generally the weaker the soils, the larger the diameter of
the stone column.

The stone columns are normally constructed directly beneath the main foundations, usually in
single or multiple rows beneath strip foundations and in groups beneath pad foundations. Area or
floor slab treatment is normally carried out in grid spacing. The spacing and arrangements of the
stone columns are dependent on the soils conditions and the loads carried by the foundations.

Page 1 of 1



MODULUS TEST



PLATE LOAD TEST

METHOD STATEMENT

A shallow pit shall be excavated to a depth of approximately 300-600 mm with a base
of at least 1,000 mm square. A 600mm diameter rigid steel plate will then be bedded
down by hand on the surface exposed by the pit excavation. (A thin layer of sand or
quick set may be used if required.)

The load shall be applied centrally to the circular bearing plate by means of a
hydraulic jack and the loads measured by an independently calibrated hydraulic gauge
or load cell. Two (2) gauges mounted on a reference frame, on either side of the test,
will record the deflection of the plate. Certificates of calibration for the gauges jack
or load cell will be available on site for inspection.

A preload of 2 tons will be permitted. The loading shall be applied at the rate of 2
tons per 5 minutes or until the rate of settlement does not exceed 0.1mm in 1 minute,
up to a maximum applied load of two times working load.

At maximum test load, the load shall be held until the rate of settlement is less than
0.1 mm per minute or 10 minutes whichever is the greater.

The elastic compression shall be determined by measuring the recovery which takes
place on completely removing the total applied load at the end of the test.

Along the plate load test, individual stone columns records are recorded with the on
board computer monitoring system. The data collected is sent electronically to the ftp
site of Subsurface Constructors, Inc. and is downloaded by the software that processes
the data. Subsurface Constructors, Inc. engineers will then review the installed data
and provide installation records to the client.

| SUBSURFACE CONSTRUCTORS, INC
|
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SEBAGO BORING NO.
TECHNICS, TEST BORING REPORT B1
INC, . Page T et
PROJECT VILLAGE CAFE REDEVELOPMEI‘«T 5TiJOB NOC, 05109
LOCATION NEWBURY S$TREET, PORTLAND, MAINE PROJECT MGR. C. DIMATTEOQ
CLIENT GFI ACQUISITIONS 1, LLC FIELD REP. K. B. STEPHENSON
CONTRACYOR MAINE TEST BORINGS, INC, DATE STARTED /202005
DRILLER B. ENGS DATE FINISHED /2072005
Elavation 40.7 5, |Detom 1Boring Location See Plan
Htem Casing Sampler | Cove Barrel{Rlg Make & Model Mobil 853 Hamnmer Type Diifling Mud Casing Advance
Type H5A S5 4] Truck t1  Trpod i) CelHesd Safaby {7 Bentonite Typa Mathod Dapth
laslde Diaimetar fin) 2.5 1.375 1 atv ) Geoprebe & Wineh [0 Coughmt § [3 Foymer  {HSASPINA00
Hammer Weight {ib) - 140 Dlmac D1 Artrscx ] Roller Bif ) Actomstic § 5] Mone
Haromar Fatl {in.} - 30 1 sme 7 7] Cutiing Heay Drilling Notes:
Gravel Sand Flei Test
Sample
Sampler Sratum e paloda } o4, &0 ki T -
Dapth {ft.}] Blows pee 6 RN"‘ ® Dia;:”’;) m‘:"‘;’;m Change susiis onshyiconsitency. corr, GROUP NAME & SYMBOL, maimum paricesize’, | 81 | B1 51 H
in, ";‘:’;W piR { 0! i) ym strciure, odof, moistrs, aptional desoriptions, gootgic inlerpratation) SIEISIE)E E %
' RIR[Rjw |2 &
PR SO [TV SOND TSI ISTUN U AU SOTIUON DU & ST st sore B PR VI VIR TSI Yo OIS RO RN TN U RO DR S
- 0.3 BITU U5 CONCRSTE-
L8 0.3 W i dense, brown welb-araded SAND el (SW), mps 1o )10 130
S B B TS T e
0 2.3 dense black silty SAND (SM), mps = 0.1 in., drv T
Not: geay sandy il in guger cuntings at 3.5 11, -
3 P
Very loox, mv sﬁxy SAND $u, h'tq__‘m
., W %[OV NI SN NP S -
le 10
i 3 0.0 . _}9._.5_ I L xc.r‘\’ »l’gﬁse,‘;_nv e gud:d SAND (SW} 1mps
WOH Sott, gray SILT (ML), Frequent sand :
Lwon g we . N
Wl 12.0
b 13
W
WOl 24 1.0 R
U SO S M e ARINE DEFOSITS:
e 2 -
0 } $2 0.0 g ), freguest sand o
WOH 1
P A2 T e
j 2 2.0
-MARINE DEPQSITS-
b 23
e 30
Watar Level Daia Sampig D Weit Diagrar Summary
Depth in feet to! (L Riser Pipe
N Elapsed D Open End Rogd (Bl Sergen Overburden (Linear ft.} 2.0
Date T2 | i (he.) Bm"’ Bottomof |\ ter T Thin Wait Tube T3 Fater Sand Rock Cored {Linear f.) "
U Undisturbad Sample | 53 Culiings | Numibet of Samples 7S
6/20/2005 1212 Caved 7. 5 Split Spoon Sample Graut
G Geoprube ER concrete BORMNG NO, B
. FV  Fiefd Vane B Bentonite Seal
Fiald Tests Dialancy: R~ Rapid &-8low N-None Flastichy: M - Nonplastic L - Low M- Medium H - Hig
Toughness:  L»Llow M-Madium H - High Dry Strength; N-None L -Low M- Medium H - High V- Very High

“NOTE: Maximum Particle Size is delormined by direct observation within the limitations of sampler size.

NOTE: Soll identifications based on visual-manual mothods of 1he USCS system as aracicod by Sebago TCTIos, e,




BORING NO.

SEBAGO

TECHNICS, TEST BORING REPORT Bl

ING, T

Sampla Geavel Sand Flefd Test
Sampier | S\ S | sampie | weir | SERE® ool Visuat-Manual identification & Description T 7

Depth {ft.)] Blows per & Raw'\m Depth {ft3| Diagram Changs Symbgt]  (ensiviconsistency. color, GROUP NAME & SYMBOL, masimur. pariis sze®, | § g g NI
in ﬁn]"y R iR 9 3] Ml Hrisstuce, 6007, MOlstiTe, Optional GRSCHRUONS, QROioie Iene(atiun) H &E Jlbigglsls ] ®

) sleir{wials |E|EE|F

o 45 e

S

NOTES:

FILENO. 06189 BORING NO,

“NOTE: Maximuns Particie Size is determined by direet vbservation within the iimitations of sampler size.

NOTE: Soit identificzifons based on visuabmanual mathods of the USCS sysiem as practiced by Sebego Yechnics, ine.




SEBAGO BORING NO,
TEORNICS, TEST BORING REPORT B2
INC, Page T of 2
PROJECY VILLAGE CAFE REDEVELOPMENT STIJOR NO. 05109
LOCATION NEWBURY STREET. PORTLAND, MAINE PROJECT MGR. C. DIMATTEG
CLIENT GFL ACQUISITIONS I, 1L1C FIELD REP. K. B. STEPHENSON
CONTRACTOR MAINE TEST BORINGS, INC, DATE STARTED 82042005
DRILLER B. ENOS DATE FINISHED E40/2005
Elsvation 38,6 L |Datum Boring Location Ses Plan
e - ,»Cvasing Samplar | Core EarraljRlo Make & #Model Mobil B53 Hammer Type Drillirg Mud £asing Advance
Type T HsA S5 - B Tuek L] Tripod L] CatHead v} Salety ] Bentonits | Typa Method Depth
Inside Dismeter iin.) - 25 1,375 - ] Aty £1  Geoprobe [ winen U1 oougbrat | 7 Poymer  [HSASPINIAG
Hammer Weight {ib.} I 14D [Ztvacx O AwTrack T Roltar Bt ] Automatic None
Hammer Fal in.} - k) ] skig 8] Cutting Head Brifing Notes: 2.8 € 7.8 in. Fictd Vane
Gravel Saad Field Test
Sample N
Sampler Ho. & Sample Wil Stratum uses Visuai-Manual dentification & Description " wle v .
Deplh {fL}] Blows per 6 & o‘ enth (6] 0 Chanpe Sympol|  Rnsiycondistency, cor, GROUP NAME & SYMBOL, maxmum parice siee”, g [ S -4 I g gy % z
i e;n”;"’ ept 1) Oiagreim 1) v structie, DG0T. mOiStuE, options) descnipions, geningic ierpratation) g g SIEIEIE 1516 3 g
i Rlgis|ele] 2 jEIE12|0
SN S e SRS Eend R e | e bt SRR I S T SO
. s Longe, brown wetl-graded SAND ($W), mpsw 0.2 in., dry
3 fuke b hras B 2 OHE o W ATE N R m - e . LA T L. PY bt w  wa f > and v
Loose, dark SAND (SM), 0.2 in., taces briek,
P 5
2 L5 58
4 o
)
7
o 30
8 158356 |
B
170
b= 20
WOR 1 ks 20,0
WOR
WOH Lo b
WOH 24 210
ot 25 v "
WOR, BRSSO D=2 8 orcasional silt searns,
35 MARINE DEPOSTTS: S e
270
. 30 - .
Water Level Data Sample 1D Vel Gizgram Sumwaary
Denth in faet tor O Riger Bipe
. Elapsed G Open End Rod () sersen Overburden (Linear L) 30.1
7 [ERORDU- . X S
pate 8| Time fhr.y | BOMom of | Bottomof | T Thin Wall Tube 3 Figer Sang Rock Cored (Linear (1) s
Casing Hole i e e
[} Undiskrted Sample Cuttings Number of Samples - 15
62112005 | 040 Caved 19.0 113 S Spl Bpaon Sample Growt r——
G Geoprobe Concrete BORING NO, w2
FY  Flait Vane BeY  Bentonile Seal
Fiald Tests Dilatancyr R-Rapid S-Siow N-None Plasteity: N -Nonplastic .- Low M- MedivmH - High
Toughness: L -Low M- Meditm H - High Dry Strengt: N-None L-Low M- Medium M- High V- Very High

“NOTE: Maximum Particle Size is datermined by direct observation within the limitalions of sampier size,

NOTE: Soil identlfications based on visual-manual metheds of the U508 system ag practiced by Sebago Technics, inc,




SEBAGO BOTING O,
TECHNICS, TEST BORING REPORT B2
NG,

Fage L of 2
sample Geavel Sand Fietd Tost
Sampler Ho. 3 Semple Wall Stratum UScs Visual-Manaal identification & Deseripiion . -
Dapth (AL} Blows per § Recovary | Depths (it | Diagram Changs Symbol|  Keneliconsislency, cokr, GROUP NAME 4 SYMBOL, maximum particla size®, | § B NIRRT
i (in)ry P B 13} ¥ stnucrs, odor. molsture, opbonst descriplions, geclogle interpratation) La’; g g £ E E % 52 §"
" elale|ala| 2 |E{E]8(8

{
8

WS 57 300

o . - (SSRGS - VUK DR IS W
Spiit spoon refusal g2 3.1 1. o6 probable bedrock .
.................. S - o Bova - -
_— N

b 50 - [ES—
be 55 e

S |

NOTES: FILE NO. 05109 BORING HO. pz

TNOTE: Maximum Paricie Size is dutermined by direct chgervation within the limitations of sampler size.
NOTE: Soll identificetions hased on visual-manual methods of the YSCS system as practiced by Sehago Fechnies, inc.




SEBAGO BORING NO.
TECINICS, TEST BORING REPORT B3
INC, Page T ol b
PROJECT VILLAGE CAYE REDEVELOPMENT 8T1 OB NQ, Q5109
LOCATION NEWRURY STREET, PORTLAND, MAINE PROJECT MGR. C. DIMATTEQ
CLIENT GFI ACQUISITIONS |, LLC FIELD REP, K. B. STEPHENSON
CONTRACTOR MAINE TEST BORINGS, INC. DATE STARTED $I21/2005
DRILLER #, BNOS DATE FINISHED 62172005
Efevalion 28.8 1. IDatum Borng Lozatien See Mlan
Hem Lasing Sampler | Cors Barret{ Rig Maks & Model tokil B3 Hammer Typa | Orlliing fud Casing Advance
Type HSA (33 - Truck {1 Tripod 1) CatHsad ] Saiafyj T Benionite Typs Kethoo Depth
Inside Diameter {in.) 25 1,375 - 3 atv {1 Geoprabe Wingh {1 Oéughnut- 1) Poiymer  [HSA/SPINAIG.G
Hammer Weight {ib. - 140 {0 AirTrack Y™ Rotier B4 1 automalic; Nove
Hammar Fall {in] ~ 30 | Cutting Head Driifing Notes: 2.0 x 7.0 Field Vane
Sample Grvel Sand Flgid Test
Sampler No. & Sample Well Stratum Uscs © Visual-Manual ldentification & Deseriplion . e ¢
Depth (fL}] Blows per 8 Reco.v Destr 3| Dingr Change Symbol|  (0enskritonsistency. cox, GROUP NAME 8 SYMBOL, maximun particie sive”. £ i3 P § £ ‘E &
it overy | Bepth (it gram T o struciure, odor, molsiura, opongl Sescrplons, goclogis Frerpretation) SIE[81B|Bi 22818 1
i) #lt|Riwinl  IBIEIF |5
e 0l ORGSR SO SN (VR SO TN SR WO .
-BITUMINGUS CONCRETE-
W ded) SAND with gravel (SW), mps = 1.3,
e DS BRICK G TR
N . Dcmc hiack smySAND(SM) mmps » 0.3 in,, trices
. -FILL-
Note: 7 in. cobblo & approximately 1.0 fi, Brown sy s inauger " ||
by culiings from
— 5 .
sy Jean LAY (CLY mos
o } MARIE DEROSITS.
b 10 . S
Lwom e ium sUff, geay lean CLAY (CL), frequent sand panings, mps = 0,02 . 95 N M M
woy
Lol N
WOH 24 Hes]
L 13 S
WOR Fvy 15.0-15.6
e 20
L EL [Medium sdff, gray lean CLAY (CL), frequenc sand seams, thres 0,25
dop 3,
AR i9P
poe 25
TTTGLACIALTIL
Valer Lavel Data Sample i Well Diagram Summary
Copth in feat to! il RiserPipe
. Elapzed O Open End Rod EHI Sereen Querburden (Linear L.} 320
Dat T " fl Bott: f
e | rime e ag‘::;:; a4 water [T Thnwall Tube C Filer Sand Rock Cored fuinsarfly . A
U Undislurbed Sample Cutlings Number of Semples )
612172003 1047 Caved 19.8 109 §  Bplit Spoon Sample B Grow :
G Geoprobe 5 concrete BORING NO, %
FV  Fleld vane 553 Bentonite Seat
Field Tesls Diiatancy: R-Rapld S-Slow N« Hone Plasticity: N - Nonplastic L -Low M- Medium H - High
Toughness: L .Low M- Medium H - High Dry Sirength: N-None L. Llow M- Medium H- High V- Very High

*NOTE: Maximum Particis Slze is determined by direct observation within the limitalions of sampler size,
NOTE: Solt identifications based on visuabmanuat methods of the USCS system as practiced by Sebage Tachnits, inc.




BORING NO.

SEBAGO
TECRNICS, TEST BORING REPORT B3

NG, : Bgg T of

Sample Gravel Rand Fisld Tast
Sarmpter No. & Sampte wall Stratum Uscs Vigual-Manual Mentification & Desoription e

Denth ()| Blows per 6| o 5 | onih ttei] Dlagram | ChanGe | oo el (senstyivensisioncy. coke, GROUP NAME & SYMBOL, mesiimum parficte size”, | § gl 2 2l § 3
n. Ty | Dep 0 ITi8) Y strukate, odar, moislure, aptiona) dascrblons, eokqlc inarprelation) & 2 S|E|&l21slelg]?
fin- slale |2l R 212123
L 5 . S b
300 semse, gray sy SAND wich gravel (SM), mps 18]35

PRIRITTES FHY

e GO et

NOTES: FILE NO. 05108 BORING NG, B3

*NOTE: fhaximum Partick Skxe Is detarmined by direct observation WIthin the Rmitations of sampler siza,
HOTE: Soil identifications based on Visual-manual methods of the USCS system a8 practiced by Sebugo Technics, Ine.




L6535 fox Lake &

BORING NO,
SEBAGO
TRCRNICS, TEST BORING REPORT B101
INC, Page T of 4
PROJECT FINAL DESIGN INVESTIGATION, REDEVELOPMENT OF VILLAGE CAFE STHJOB NO, 05109
LOCATION NEWRURY STREET, PORTLAND, MAINE PROJECT MGR. C. DIMATTEC
CLIENT OFL ACQUISITIONS |, LIS FIELD REP. K. B. STEPHENSON
CONTRACTOR MAINE TEST BORINGS, INC. DATE STARTED 1/4/2006
ORILLER R, IDANG DATE FINISHED 34512006
Blevation 342 &, ]_na!um NGVD 1529 Boring Localion See Plan
Hermn Cazing Sampler | Cors BarrellRig Make & Model  Mobiie B4Y . Hammar Type Dritfing Mud Casing Advance
Type NW $S - ] Thick L3 Tripoe i) Cot-Head LT Seety ] Bentonite Type Method Depth
Inside Biamater fin) 4.0 1,373 ~ 3 arv 1 Geoprobe Winch “ 1 @ voughnut { [T Polymer  [NW/DRIVENII0.0
Hammer Waight (1b.) 360 140 (2 Track 3 ArTrack Roller Bit ) Aciomatic Nong
Hammor Fail fin.} 16 30 [T skiet 71 Traiter Cutting Head Drilfing Notes: 2,0 x 7.0 Field Vane
- Gravel Sand Fielt Test
Sampler No. & Barmple wall Stratum | ne Vizual-Manual ldentification & Descriplion R el E .
Depth {f.): Blows par § Rec N Depth (L) | Diagram Change Syrabot {Bensty/congistency, color, GROUP NAME & SYMBOL, maximum pariicie sze”, | £ E1 2] .1 8 fg § e
in, a‘:; Y P } & -8 sinelie, ogo, rmoistite, splonsl destriplions, geckogic berpratstion) 8 § S zt I AERE B % g
- Rigiwleis| 2 |2 E1E(5
— 0
. @2 BITUMINGUS CONCRETE-
Mate; augered to 1.1 1.~ probable boulder. Moved boring- sugarl t 1.0 f. ol i
i : 115
g 3.0
-
Y R — —
.}
-
390
R
' HYDR f Gl | 0@ CL_[Gray Jow CLAY (CL)
PUSH
24 12,0
TWOR | Bwi 12.0.924 | TR Rrom 120
L Wwon 32 12,0 Cl, Ay jeap
wom ot socastonal dark
L/ 4. 2/7 TWEH 14.0
e 13 V .
L YRR 1LY 158 29
PUSH
pe 5
7 Sk - AP Wi
L WOR FVZ 17.0-17.6
WOR 3 1.0 o qL
i
WOR 19.0
e .09 -
WOR §4 20 CL_ {Mediurs stff, ghay fean CLAY CL), Ireguent sond parings ta searms, oyt =
.02 In., was "
1
) S V! N e e
g, b | T R - N
- - P - U R R,
Sl
wd 3 B ST, [Medium deasz, gray poorly:
3
......... i
p -~ 1} & 310
~'}¢7'/( 8‘§ 8 273 e -
Water Leval Oata Sampie 3 Wil Diagram Summary
Depth in feot fo: I Riser Pige
5 Elapsed O OpsnEnd Rog CED Sorsen Overburden {Lingac (L) 30.5
Deie Fime | rime or) 9;‘;“;;‘9"? B":;Z“‘; 1 Water T Thin Well Tube I3 Fiter Sanc Rock Cored (Linear it .
Y Undislured Sampie =3 Cuttings Number of Sempies 63, 24
31302006 3200 36,0 0.5 8.5 S Split Spoon Sample Grout
17512008 | 1 - 25.8 7.2 G Geoprobe T8 Concrele BORING NO. 104
FY  Fiels Vane 559 Bentonite Ses
Fiald Tests Ditatanoy: R~Rapid & -8low N~ None Plasticity: N« Nonplaslic L-tow M. Medium M - High
Toughaess: L - Low M- Medium H- High Dry Sirength: N« None L -Low M. Medum H-High V- Vary High

*NOTE: Maximum Partiele Size is determined by divect observation within the limitalions of sempler size.

NOTE: Soif ldentifications besad on visual-marsial methods of the USCS system as practiced by Sebage Technivs, ng,




BORING NO.

SEEACO TEST BORING REPORT B101

TECHNICS,
NG, age of
Samio Gravel | Sang Figid Test
Bampler Na, p& P— Well Stratum uses Visusl-denuat identification & Deseription ¢
Depth (1LY} Blows per 6 ¢ epth ()] D Change Symbel [eenaiylconsistency, coke, GROUP NAME & SYMBOL, mawimum panicie size*, | & §13 « [ & Fia
| Rocevery | Dopin (| Blagram | T 8 sy slrochus, ode, metare, opfons deecrplionn, pociogic worwetalory | 31 81 £ B el EHEVEIELT
| H [
@it e [BIE|E5
Deose, 413y sily SAND (SHI, tape = 0.3 iy wat 251 76| 4 15

%
36.0 30.5

2 55 86 X
7)’ o3 " sor 7 3.5 306

.GLACIAL TILL. DEPOSITS.

Vers dense, duk stay weathorad tock fra rncb BATHERED BEDROCK.

NOTES: FILENO. 05409 BORING NO, B0

“NOTE: Maximum Parlicls Sixe Is defermined by direct chaervation within the imitations of sampler size,
NOTE: Soil ideniifications based on visual { methods of the USCS system as practiced by Sabage Technics, Ing,




SEBAGO BORING NO.
TECHNICS, TEST BORING REPORT B102
INC, Fage L of 4
PROJECT FINAL DESIGN INVESTIGATION, REDEVELOPMENT OF VILLAGE CAFE STHIOB NO, 05108
1LOCATION NEWBURY STREET, PORTLAND, MAINE PROJECT MGR. C. DIMATTEO
CLIENT GFL ACQUISTTIONS 1, LLC FIELD REP. K. &. STEPHENSON
CONTRACTOR MAINE TEST BORINGS, INC. DATE STARTED 1213012005
DRILLER M. PORTER/R. IDANG DATE FINISHED 14302006
Elevation 288 #, {Datum NGYD1329  |Boring Location  See Plan
fem Casing Sampler | Core Byral{Rig Make & Model  Mobile B47 Hammer Type Dritling Mud Casing Advanca
Type HSA 58 L. 1) Truck 1 Tripod (] Gatteas [ Salsty [l Benonlie Type Mathod Depth
Inside Dismeler {in) 3375 1395 1 - {1 atv ] Geoprobe Winch Doughnut | ] Polymer  [HSA/SPINGZ0.0
Hemmer Weight {Ib.) 140 [ vrack [ Airveack U7 Ralier Bt [ Autemetic | 7 Nose
{Hammer Fafl (in.} 30 [} Swig 7| Trailer Culling Head Delifing Notes: 2.0 x 7.0 Fieid Yane .
Sampls Geavall  Sand Field ¥est
Sampler - Stratum Visual-Hanual ldentification & Descripion «
. . Ne. & Sample Wall usas . . . N s & wiE ol 2
Deptn {f.) S!owr:pe. 8 Recovery | Depth {f1}] Diagram CT;;.ﬂ)Qe Symbol (d-mgig::!m. m,“iROLf? ri‘AMc 8 SYMBOL, me::?fnun pariicis size”, % g § E E 5 é‘ % %‘ JZ;
) . oot  optior gaologh Ak FLElElPiEls
fin) piR|w|wlae]® |EI& 2|8
e 6 md e e U N
2 - BIFUMINOUS CONCRETE-
'ﬁ SW IVery donse, brown well-graded SAND (SW), mps = 5.75 in., damp 30 120 15
§ \\\\\T_f‘““"“ BT Ry Tene ey wow sy SAND
5 165 125 I8
é e e b Lo e g e SARIRE DEPOSITS SNSRI i _
8 W 2.0 CL  ISuift, grav-brown lean CLAY (CL), wet
s N “MARINE DEPOSITS- -
o 30 - ] S i
WOR PVl | 16.0.906 | e RN
LWOH L ® 160 - btagk: sirenks, BN R
WOH ] - .
WOH 24 12.0 [ -
- =
20 o] o 0 e 9 R S N
from 2040 10 20.6 £, = 1372 f
b 28
__________ 1 3.0 S¥ | Very hose, pray poorty-grades SAND (SF), mps = 0.02 in., occasionsl 55
woH it jamd
3
H 24 2i.8 g B
o N o -MARINE DEPOSITS. )
e 300 e -
Water Leval Data Sample 10 Well Diagram Summary
Depth in fost to! O Riser Pipe
Elapsed 0 Open Erd Rod (B Borsen Qverburden (Linear it.) R0
T £
Pate % 1 Tiene (i) 32:::;( ao::::o Water T “thin Walt Tube T3 fierSand Rock Cored {Linear 1) -
Y Undisturbed Sample 22 Cuttings et of Sampl 75
11372006 1115 9.0 28.0 18,5 8 Selit Spoan Sample SR Grout
HI9I2606 Welt 200 2.8 G Geooprabe Conerele BORING NO. 2102
FV  Field Vane Bantonile Sea!
Field Tests Oliatancy: R-Rapid $-Siow N-None Plasticify, N - Nopplastic L -Low M.« Medium H - High
Toughness: L «low M- Medium H. High Dry Strengih; N -None L -Low M- Medium H-High V- Vary High

"NOTE: Maximum Particie Size Is determined by divecl cbservalion within tie lmitatlons of sampler size,

NOTE: 8oil ideniHtications based an visual-manusl methods of the USCS sysiem as praciiced by Sebago Tachnics, inc.




35

7

" |ndedivm dense, pray poorly-praced SAND (SP

SEBAGO BORING NO.
Teemncs, TEST BORING REPORT B102
INC. Page s of 7
Sample Qravel; Sand Flatd Test
Sampier No. & Sample Well Stratgin Visvai-Menual identificalion & Desaription c .
Depth (i)] Blows per € Raco-ve Deptir {1ty Diagram Change (denstylcansistency, color, GROUP NAME & SYMBOL, masmum pariclo sizs*, | B o § El,la ig fiais
in . ry ) Qv ) structure, odor, molstwe, optionsd dascriplions, geclogit interpratation) § cISISIE|l &k -E, \f;-; g‘
- #lotleielal s (E[E1E]E
e 30 T .

B ais S

FiLE NO. 08109

BORING ND.

B162

*NOTE: Maximum Particle Size is delerminad by direct abservation within tha Umilations of samplar size.

NOTE: Soif identifications based on visual-manval methods of the USCS systen as

d by Sebage Techni

ine.




BORING RO,
SEBAGO
TECHNICS, TEST BORING REPORT B103
INC, ) Fage 1 of 1
PROJECT FINAL DESIGN INVESTIGATION, REDEVELOPMENT OF VILLAGE CAFE 5Tt JOB NGO, 43109
LOCATION NEWBURY STREET, PORTLAND, MAINE PROJECT MGR, C. DIMATTEQ
CLIENT GF] ACQUISITIONS 1, LEC FIELD REP, K. B STEPHENSON
CONTRACTOR MAINE TEST BORINGS, INC, R DATE STARTED 1213072005
DRILLER M. PORTER ) DATE FINISHED 1273072008
Efevation 3.1 it {Datum NGVD 1918 Boring Losation Sez Pian
Hem Casing Samplar | Core BarreliRig Make & Model  Mahile B47 Hammer Type Driting fud LCasing Advance
Type HSA S8 - Litmek 1D i1 celresd ] Salety ] Benlonite | Type Method Depth
Insiie Diameler () 3375 1.373 - O arv 06 7l winch & ovoughnut | 1 Poymer  [HSASPINGDS
" {Hammer Weighi (ib.) - 140 D Traek T3 A Track i Roiler Bit | T Actomatic | 7] o
Hammer Fall fin.) — 30 1 Skig F T 7] culfing Head Drilling Notes: 1.0 x 7.0 in. Fisld Vase
Sampia Graveli  Sand Fleld Test
Sampler No. & Sample wall Stratum EsCS ) Visual-Manuad Idenuﬂtiaﬁm & Descrip}ion o 5 els 5
PRI B ®) Rocovery | Dopi ) Diram | Y | symoel| ey e B e o™ 1812 E1 515 1B E]E) %
{in.} Ginjcrsjula 15317 £
wlwleiwie|l 2 |B1E #
b O . e
53 CONCRETE.

.| Bense, pray-brawn silty SAND (SM), as

ik, mps, % Q.74 in,,

L

kot 0 0 smz 5 3 o 5 0
Deage, brows wi

WOH FOL 10313 BV from 105 10 )11 f = 3373 K, b,, Su = 820 pf

13 CL . [Medivm siff, prap Jorn CLAY.
0.02 in., wet

23

-MARINE DEPOSITS-

ol A7 T A A oo SMARINE DEPGSITS-
10 p2] iR S¥_ " Laose, gray poorly-grated SAND (SP), mips = 0,02 In,, wet e
i MARINE DEPOSITS-
Advanesd HSA w 200 f.  Running sand ¢conditions
b 25 e oo o

Mo refusaf

SNt S SEURUIU DU PO
Water Level Data Sampie i3 Well Disgram Summary
Bepth in feet to: LT RiserPipe
Elapsed O Open Ené Rod Sereen Overburden (Linear f.} 2£.0.
Date e b rime he) Bg::;:;f B"gm | pater T Thin Wall Tube T Fiter Sard Rock Cares {Linear 1) —
u Undisturbed Sample Cuitfings Numbet of Samples 43
1243072005 09y - 17.0 [} §  Split Spoon Sampls Grout "
G Geoprob (=9 Concrete BORING NO.
P ! 8103
FY  Field Vans ESY  Benfonite Seal
Field Tosts Dilatancy: R -Rapid S-Slow N- None Plasticity: N-Nenplastic L-Low M- Medium H - High
Toughness: L ~iLow MeMedium H . High Dry Strangth: N-None L-Low M- Medium H-High V- Very High

TNOTE: Meximum Particle Sire is determined by direct shservation wihin the limitallons of sampler size,
NOTE: Soil idendificalions based on visual-manual mathods of the USCS systam as prastices by Sabage Technies, Inc.




SEBAGO BORING NO.
TECHNICS, TEST BORING REPORT B104
INC, Fage T ot %
PROJECT FINAL DESIGN INVESTIGATION, REDEVELOPMENT OF VILLAGE CARE STIJOB NO. 05109
LOCATION NEWRURY STREET, PORTLAND, MAINE PROJECT MGR, C. DIMATTEQ
CLIENT GF1 ACQUISITIONS 1, LLC FIELD REP. K. B STEPHENSON
CONTRACTOR MAINE TEST BORINGS, INC. DATE STARTED 122912005
DRILLER B M. PORTER DATE FINISHED 1272942005
Etovaiion 29.9 ft. 1Datum NGVD 1925 Bering Location See Pian
stem Casing Sampler |Gore Barrel]Rlg Make & Model _ Mobile B47 Harmer Typs Oiiifng Mud | Casing Advance
Type HSA S8 - ek [ 7rped L] CabHead [ Satety 3 Benlonite Mathod | Depth
taside Diameler {in} 3375 1.37% [Jatv J Geoprobe ) winen Daughnut § [ Polymer HSA/SPIN/&) (/)
Hammer Welght {Ib.) - 140 [0 Air Track [ Rofer Bit [J Avtomatc | B} None
Hammmer Fall (in.) — 30 9] Trasier Cutling Head Drilting Nutes:
Sarnye Graval | San Field Test
Samplor Ne. & Sample well Stratm | oog ]  Visuel-Manusl identifteation & Description ) N gl RF
Depth {ft.)) Blows per § Re Depth {ft)} Diagram Change Symbol {densityloonsistency, ook, GROUP NAME 8 SYMBOL, maxdmum panica size®, | 2 REI I E Ei2le
In. ;:“}W P L G ) 4 stsuchine, Gdor, Moisiure, Oplional desCpLONS, GANIGE erpretaicn) R HR R N
y sisi®lz|s| 2 2IE18]5
b~ 0 ) 9 T T RITUMINGUS CONCRETE N
ith 2t aad gravel (SW.SM), mps= |30 1o 11
oo S
S0 LML ’-0."2&.‘?9‘““’ t SAND h), E*ﬁi‘.' i il seams, wet, M"“.’:E it NN N T
iy SRt " [onte, wray sitty SAND (SM); one 1 i, pravel picze, wer 5TV N0 Ta T
_7_.(.)"_ SW.SM |Loose, brown wel-graded SAND with silt and gravel (SW-SM), mps = 1110 36 130 1 e
i L -GLACIAL TILL DEPOSITS. O O O I A A A
- 10
pow 15
— 20
o 25
- " GLACIAL TIHLL DEPOSTTS. X
Water Lavel Data Sample 1 Wall Diagram Surmary
Pepth in feet to: 0 Riser Pipe
Blapsed QO Open End Rod B Seresn Overburden {Linesr L) 42.0
Peie | T e ey Bg‘:ﬁfg;f Botom ol ) water | 7 Thinwan Tube T3 Fiter Sand Rock Cored {Linear f1) -
U Undisusbed Ssmple E3 Cuttings Number of Sampies 83
12/29/2005 | 1515 - $.4 7.3 §  Spht Speon Sample Gront
G Geoprobe E5 Conerele BORING NO, 5108
FY  Flafd Vane £S5 Bentonite Seal
Fiaid Tests Dilatancy: R-Rapid S-Slow N-MNaone Plasticity: N - Nonplastic L-Low M- MadiunH - High
Toeghness:  L-Low M-Madium H-High Dry Slrength: N -None L -iow M- Medium H-High V< Very High

*NOTE: Maximums Particte Size is determined by direct obsetvaiion within ths imiations of sampler size.
NOTE: Soll i based on vi 1 methods of the USCS system as practiced by Sahage Technics, inc,
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