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Design Submittal for GEOPIER® Ground Improvement 

Hobson’s Landing Condominium  

Portland, Maine 

1.0 Introduction 

The design of Geopier ground improvement has been completed to support foundation loads for 

the Hobson’s Landing Condominium to be constructed at 383 Commercial Street, Portland, Maine. 

The purpose of the Geopier ground improvement for this project is to eliminate the need for over 

excavation and replacement of existing fill and to provide a higher allowable bearing pressure for 

foundations and settlement control. The design has been developed to limit total post-construction 

settlement of foundations to 1 inch and differential settlement of adjacent foundations to less than 

½ inch. Portions of the proposed structures include slabs not supported by Geopier elements. 

Differential settlement between Geopier and non-Geopier supported areas is the responsibility of 

others. 

2.0 Design Information 

The design is based on drawing S1.1 “Level 1 Foundation Plan” dated November 27, 2018 prepared 

by Veitas and Veitas Engineers, foundation loads provided by Veitas and Veitas Engineers via 

emails dated November 16, 2018 and November 28, 2018, and the Final Geotechnical Report 

prepared by Summit Geoengineering Services dated February 6, 2018. 

The referenced geotechnical report indicates the subsurface conditions consist of up to 18.5 feet of 

Fill (very loose to dense silty sand to sandy gravel to silty clay with coal, bricks, ash, timber, and 

concrete), underlain by up to 11 feet of Glacial Marine (loose sand with little silt or silty clay with 

trace sand and gravel), underlain by Glacial Till (medium dense to dense sand with varying amounts 

of silt, gravel, and clay). Groundwater was observed at a depth of approximately 2.9 to 9.5 feet 

below ground surface based on data obtained during drilling and from installed groundwater 

observation wells. 

Relevant geotechnical information summarized in the referenced Geotechnical Report, including a 

subsurface exploration location plan, subsurface profiles, and logs of completed explorations, are 

included herein at the end of Attachment D for reference. 

2.1 Design Approach 

For this project, Geopier ground improvement includes Rammed Aggregate Piers (RAPs) to 

support the foundations.  The Geopier ground improvement design consists of estimating the 

capacity, modulus, and allowable bearing pressure of Geopier elements and developing a 

corresponding composite Geopier/matrix soil bearing pressure. Geopier elements are designed to 

support each foundation based on provided loads, anticipated subsurface conditions, foundation 

geometry, anticipated settlement, and constructability. 

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



  

 
 

 

   

 

Geopier design parameter values have been selected in response to the anticipated engineering 

characteristics of the overburden soils. Based on our evaluations, the following parameters were 

utilized for design of the ground improvement for the proposed structure: 

• Geopier Stiffness Modulus: 245 pounds per cubic inch (pci) 

• Geopier Nominal Diameter: 20 inches 

• Geopier Length: Approximately 12.5 to 26.5 ft. drill depth 

• Geopier Capacity: 80 kips 

• Foundation Bearing Pressure: 5,000 pounds per square foot (psf) 

• Soil Stiffness Modulus: 21 pci 

• Geopier Elastic Modulus 3,600 ksf above El. 2 

 2,200 ksf below El. 2 

• Matrix Soil Elastic Modulus 300 ksf above El. 2 

 175 ksf below El. 2 

• Lower Zone Elastic Modulus: 100 ksf in Glacial Marine 

 400 ksf in Glacial TIll 

Geopier design calculations were performed in general accordance with the Geopier Foundation 

Design Manual and are summarized in Attachment A. Geopier ground improvement design shall 

be confirmed by conducting modulus testing on one RAP installed at the site. Geopier Modulus 

Test forms and proposed modulus test set up are included in Attachment B. 

3.0 Ground Improvement Layout and Specifications 

Geopier elements will be installed in accordance with the referenced layout plans and specification 

requirements as shown in the Geopier Layout Plan, Construction Notes and Typical Details 

included as Attachment C. 

4.0 Quality Control 

During Geopier ground improvement installation, a full-time Quality Control (QC) Representative 

will be present on site to verify and report all QC installation procedures and prepare Daily Progress 

Reports. A Geopier Schedule, summarizing the key installation aspects of individual Geopier 

elements, QC Procedures, and QC Reporting forms to be used during construction are included as 

Attachment D. 
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5.0 Site Pad Preparation and Foundation Construction 

Before mobilizing to start ground improvement installation, a temporary working pad shall be 

constructed at approximately El. 11.5 across the building footprint. Geopier locations may be pre-

augered adjacent to the existing stone wall prior to pier installation as required; however, 

obstructions and remnants of any existing construction shall be excavated, “chased out,” and 

removed by others prior to the start of ground improvement installation.  

In portions of the footprint where fill must be placed to achieve the temporary working pad grade 

or backfill excavations due to obstruction removal, the fill to be placed shall consist of on-site 

granular soils or imported common granular fill with a particle size not exceeding 6 inches that is 

placed in lifts not exceeding 1 ft. in thickness measured before compaction. Each lift of fill shall be 

placed within approximately ±2% of optimum moisture content and compacted with heavy 

construction equipment, loaded trucks, a static steel wheel roller, or other alternative means to 

achieve a maximum of 92% Modified Proctor compaction. Soft areas, as may be evidenced by 

weaving under construction traffic shall be removed, refilled, and compacted to provide no more 

than 92% Modified Proctor compaction and a safe trafficable subgrade from which Geopier 

construction may be completed. Placement of non-granular (cohesive silt and/or clay) fill shall not 

be permitted without prior review and written approval of the proposed fill material and placement 

procedures by the Geopier Designer. All fill placement and compaction work shall be observed and 

documented by the Owner’s Geotechnical Representative and copies of reports summarizing the 

completion of this work in general accordance with the requirements included herein shall be 

submitted to Geopier Foundation Company at the completion of the work. 

If the Geopier reinforced subgrade is below the bottom of footing or slab elevation, placement of 

structural fill may be required to raise the subgrade. Prior to placing structural fill, the tops of 

Geopier elements and subgrade soils shall be exposed and thoroughly compacted with a standard, 

hand-operated impact compactor or twin drum vibratory roller. Compaction shall be performed on 

the same day that structural fill is to be placed and shall extend over the entire subgrade to compact 

any loose surface soil and loose surface pier aggregate. Compacted Structural Fill to be placed 

above Geopier elements as noted herein shall consist of granular material placed and compacted in 

controlled lifts with a maximum particle size no larger than 4 to 6 inches and no greater than 50% 

of the loose lift thickness, compacted to 95% maximum dry density in accordance with the 

requirements of ASTM-D1557, and approved for support of spread footings at an allowable bearing 

pressure of at least the allowable foundation bearing pressure upon which the Geopier Design 

Submittal has been based. 

Whenever possible, footing concrete shall be placed the same day as footing excavations are 

completed. If immediate placement is not possible, the excavated soil may be placed back in the 

excavation or additional protection of the prepared subgrade soils shall be provided to prevent 

disturbance of the subgrade. Water shall not be allowed to accumulate in the footing excavations 

prior to concrete placement. Subgrade protection measures may consist of a 3-in. thick lean mix 

concrete “mud mat”, a 6-in. thick layer of thoroughly compacted 3/4 in. clean crushed stone placed 
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on a heavy polyethylene plastic or geotextile material, or other appropriate protective measures as 

determined by the General Contractor. Proposed subgrade protection alternatives, if required, shall 

be submitted to Geopier Foundation Company for approval.  

* Note that the foundation bearing elevations shown in the Geopier Schedule have been provided 

based on review of the referenced foundation plans. However, the contractor shall review and 

confirm these bottom of footing elevations prior to footing excavation. 

All aspects of foundation excavation, subgrade preparation, and subsequent backfill placement 

shall be completed in accordance with the project specifications and the requirements included on 

drawing GEO-2.0 - Geopier Details. All work shall be completed by others under direction by the 

General Contractor and observed and documented by the Owner’s Geotechnical Representative or 

an Independent Testing Agency. At the completion of this work, a report from the Geotechnical 

Representative or Testing Agency shall be provided to the Geopier Designer confirming that this 

work was completed in accordance with project specifications and requirements included in the 

Geopier Design submittal. 
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Geopier Element Design Calculations 
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GEOPIER DESIGN METHODOLOGY FOR SUPPORT OF SPREAD FOOTINGS 

Geopier ground improvement is designed to control foundation settlements to the project design 

criteria.  Foundation settlements are estimated by summing the estimated settlement in the Geopier-

reinforced zone (the “upper zone”) and the estimated settlement in the zone of soil below the 

bottoms of the Geopier elements (the “lower zone”) in accordance with the methodology described 

by Lawton et al. (1994).   
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        Lower Zone 

 

 

 

Upper Zone Settlement 

Settlements are evaluated using a composite modulus approach where settlement within the upper 

zone of soil (zone of soil reinforced with the Geopier system) is estimated using conventional 

settlement calculations as shown in the following equation (Terzaghi et al. 1996):  

           

      (Eq. 1) 

where q is the average bearing pressure, Iσ is the influence factor at depths within the compressible 

layer, H is the thickness of the compressible layer, and Ecomp is the composite elastic modulus value 

within the aggregate pier-reinforced zone.  The composite elastic modulus value is computed based 

on a weighted average of the elastic modulus values of the rammed aggregate pier elements and 

matrix soil using the following relationship:  

    (Eq. 2)  

compE

HqI
s σ=

( )amagcomp REREE −+= 1

 

2B 

Hs 

D 

Hlz 

Huz 

Figure 1: Geopier two-layer settlement approach 
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where Ra is the area replacement ratio, Eg is the elastic modulus value of the aggregate pier, and Em 

is the elastic modulus value of the matrix soil.  The elastic modulus value of the aggregate pier is 

estimated in proportion to the stiffness modulus value of the pier as verified by the modulus test.  

The elastic modulus value of the matrix soil is often estimated using correlations with undrained 

shear strength, Standard Penetration Test (SPT) blow counts, Cone Penetration Test (CPT) tip 

resistances or determined from consolidation test results. 

For verification purposes, the equivalent top-of-pier stress and stiffness requirement, kg of the pier 

may then be back-calculated using Equation 1 and the computed composite elastic settlements 

within the reinforced zone of the soil profile.  The minimum stiffness at the maximum top of pier 

stress is then utilized for design verification purposes by modulus load testing.   

Lower Zone Settlement Calculations - Overview 

Settlements within the “lower zone” (zone of soils beneath the upper zone which receives lower 

intensity footing stresses) are computed using conventional geotechnical settlement methods that 

involve: estimating the depth of stress influence below the footing bottom (typically twice the 

footing width for square footings and five times the footing width for continuous footings), 

estimating the footing-induced stress in the lower zone (established using conventional influence 

factor charts), and estimating the compressibility of the lower zone soils.  Lower zone settlements 

(slz) in granular soils are estimated with the equation: 

     
s

lz
lz

E

H
qIs =      (Eq. 3) 

where q is the average footing-bottom stress, I is the stress influence factor in the lower zone, Hlz 

is the thickness of the lower zone, and Es is the secant modulus of the soil in the lower zone. 

Total Settlement Calculations 

The estimated settlement of Geopier-supported footings (stotal) is determined by summing the upper 

zone settlement and lower zone settlement values: 

 ������ = ��� + ���    (Eq. 4) 

Settlement estimates are checked by performing a modulus test on an installed RAP element that 

allows designers to verify the assumed modulus value of the element/soil interaction and the ability 

of the element to transfer loads to the lower zone.  Details summarizing the modulus load test 

program are included in Attachment B. Footing specific calculations are included in subsequent 

sections. 
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Evaluation of Estimated Settlement 

Using the previously described settlement evaluation procedure, settlement calculations were 

completed to estimate settlement for footings to be constructed for the project. These estimates are 

summarized on the following spreadsheets. As indicated in these calculations, estimated total 

settlements for footings range from 0.1 to 1.0 in. and differential settlement less than 0.5 in between 

adjacent footings.  
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GEOPIER Foundation Company

Project: Hobson's Landing Condominium - Portland, ME

No.:

Engnr: SQUARE FOOTINGS
Date: Version 3.1 June 2017

INPUT PARAMETER VALUES: TOP OF PIER STRESS - SQUARE FOOTINGS

Parameter Sym. Val. Parameter Symb Equation F4 A/5.3 F5.5 B/4.6 F6 A/6 F6.5 A/6.7 F7 E/9 F7.5 D/3 F7.5 D/9

RAP diameter (in) d 20 Column load (kips) P 80.0 150.9 182.5 221.7 256.2 256.1 291.8

Depth to groundwater (ft) dgw 3 Estimated footing width (ft) Br sqrt(P/qall) 4.0 5.5 6.0 6.7 7.2 7.2 7.6

Total unit weight of soil (pcf) g 120 Selected footing width (ft) B 4.0 5.5 6.0 6.5 7.0 7.5 7.5

Soil frict. angle (degr) f 28 Footing contact pressure q P/(B*B) 5.0 5.0 5.1 5.2 5.2 4.6 5.2

Max. hor. pressure (psf) pmax 2500 Estimated No. RAP elements Nr P/Qcell 1 2 3 3 4 4 4

RAP cell cap. (kips) Qcell 80 Selected No. RAP elements N 1 2 3 3 4 3 4

Footing bearing press. (ksf) qall 5 Area replacement ratio Ra N*Ag/(B*B) 0.14 0.14 0.18 0.15 0.18 0.12 0.16

RAP stiffn. modulus (pci) kg 245 Stiffness ratio Rs kg/km 11.7 11.7 11.7 11.7 11.7 11.7 11.7

Soil stiffness modulus (pci) km 21 Stress at top of GP (ksf) qg q*Rs/(Rs*Ra-Ra+1) 23.8 22.9 20.1 23.1 21.0 23.7 22.8

Concrete Comp. Str. (psi) f'c 0 Load at top of GP (kips) Qg qg*Ag 51.9 50.0 43.9 50.4 45.9 51.7 49.7

SHAFT LENGTH REQUIREMENTS - SQUARE FOOTINGS

Depth of Embedment Df 4.0 4.0 4.0 4.0 4.0 4.0 4.0

Trial shaft length (ft) Hs 15.3 14.3 15.3 15.3 11.3 12.3 13.3

Drill depth (ft) Hdrill Df+Hs 19.3 18.3 19.3 19.3 15.3 16.3 17.3

Frictional resistance force (kips) Qs fs*pi*d*Hs 90.7 83.8 90.7 90.7 62.9 69.9 76.8

Allowable tensile resistance (kips) Qsall Qs/2 45.4 41.9 45.4 45.4 31.5 34.9 38.4

Allowable end-bearing rest. (kips) Qeb Qeb 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Is shaft long enough? Qs+Qeb>Pcdem? ok ok ok ok ok ok ok

INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - SQUARE FOOTINGS

Upper Zone Elastic Parameters Parameter Symb Equation F4 A/5.3 F5.5 B/4.6 F6 A/6 F6.5 A/6.7 F7 E/9 F7.5 D/3 F7.5 D/9

Parameter Sym. Val. UZ Settlement Approach 1-Stiffness, 2-Modulus 2 2 2 2 2 2 2

Pier Modulus Layer 1 (ksf) Eg1 3600 Thickness of UZ sublayer 1(ft) Huz1 2.1 2.1 2.1 2.1 2.1 2.1 2.1

Pier Modulus Layer 2 (ksf) Eg2 3600 Thickness of UZ sublayer 2 (ft) Huz2 2.1 2.1 2.1 2.1 2.1 2.1 2.1

Pier Modulus Layer 3 (ksf) Eg3 3600 Thickness of UZ sublayer 3 (ft) Huz3 2.1 2.1 2.1 2.1 2.1 2.1 2.1

Pier Modulus Layer 4 (ksf) Eg4 2200 Thickness of UZ sublayer 4 (ft) Huz4 5.2 4.7 5.2 5.2 3.2 3.7 4.2

Pier Modulus Layer 5 (ksf) Eg5 2200 Thickness of UZ sublayer 5 (ft) Huz5 5.2 4.7 5.2 5.2 3.2 3.7 4.2

Soil Modulus Layer 1 (ksf) Em1 300 Total UZ Thickness OK? Huz = Hs + d ok ok ok ok ok ok ok

Soil Modulus Layer 2 (ksf) Em2 300 Composite Modulus Layer 1 (ksf) Ecomp1 Eg1Ra + Em1(1-Ra) 750 776 900 811 888 684 812

Soil Modulus Layer 3 (ksf) Em3 300 Composite Modulus Layer 2 (ksf) Ecomp2 Eg2Ra + Em2(1-Ra) 750 776 900 811 888 684 812

Soil Modulus Layer 4 (ksf) Em4 175 Composite Modulus Layer 3 (ksf) Ecomp3 Eg3Ra + Em3(1-Ra) 750 776 900 811 888 684 812

Soil Modulus Layer 5 (ksf) Em5 175 Composite Modulus Layer 4 (ksf) Ecomp4 Eg4Ra + Em4(1-Ra) 451 467 543 489 536 411 489

Composite Modulus Layer 5 (ksf) Ecomp5 Eg5Ra + Em5(1-Ra) 451 467 543 489 536 411 489

Sett. of UZ sublayer 1 (in) suz1 qg/kg or q*Is-vag*H/Ecomp 0.15 0.15 0.14 0.16 0.14 0.16 0.16

Sett. of UZ sublayer 2 (in) suz2 q*Is-2*Huz2/Ecomp2 0.08 0.10 0.10 0.12 0.11 0.13 0.13

Sett. of UZ sublayer 3 (in) suz3 q*Is-3*Huz3/Ecomp3 0.04 0.06 0.06 0.07 0.07 0.09 0.08

Sett. of UZ sublayer 4 (in) suz4 q*Is-4*Huz4/Ecomp4 0.06 0.10 0.11 0.14 0.11 0.15 0.15

Sett. of UZ sublayer 5 (in) suz5 q*Is-5*Huz5/Ecomp5 0.03 0.05 0.05 0.06 0.06 0.08 0.08

Total Upper Zone Settlement (in) suz suz1+suz2+suz3+suz4+suz5 0.35 0.46 0.44 0.55 0.50 0.61 0.60

INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS - SQUARE FOOTINGS

Parameter Sym. Val. Parameter Symb Equation F4 A/5.3 F5.5 B/4.6 F6 A/6 F6.5 A/6.7 F7 E/9 F7.5 D/3 F7.5 D/9

Allowable end-bearing (kips) Qeb 5 Dpth to bottm of LZ from ftg (ft) X*B X*B 8.0 11.0 12.0 13.0 14.0 15.0 15.0

E or cε for LZ sublyr 1 E1 / cε1 100 Upper zone thickness (ft) Huz Hs+d 17.0 16.0 17.0 17.0 13.0 14.0 15.0

E or cε for LZ sublyr 2 E2 / cε2 100 Lower zone thickness (ft) Hlz H2b-Hlz -9.0 -5.0 -5.0 -4.0 1.1 1.1 0.1

E or cε for LZ sublyr 3 E3 / cε3 100 Thickness of LZ sublayer 1(ft) Hlz1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 4 E4 / cε4 400 Thickness of LZ sublayer 2 (ft) Hlz2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 5 E5 / cε5 400 Thickness of LZ sublayer 3 (ft) Hlz3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Calc. settlement to X*B X 2 Thickness of LZ sublayer 4 (ft) Hlz4 0.0 0.0 0.0 0.0 0.6 0.6 0.1

Thickness of LZ sublayer 5 (ft) Hlz5 0.0 0.0 0.0 0.0 0.6 0.6 0.1

Total LZ thickness ok? No LZ No LZ No LZ No LZ ok ok ok

E or cε for LZ sublyr 1 E1 / cε1 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 2 E2 / cε2 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 3 E3 / cε3 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 4 E4 / cε4 E (ksf) or cε 400 400 400 400 400 400 400

E or cε for LZ sublyr 5 E5 / cε5 E (ksf) or cε 400 400 400 400 400 400 400

Initial stress for sublyr 1 (ksf) P'o1 1.4 1.3 1.4 1.4 1.2 1.2 1.3

Initial stress for sublyr 2 (ksf) P'o2 1.4 1.3 1.4 1.4 1.2 1.2 1.3

Initial stress for sublyr 3 (ksf) P'o3 1.4 1.3 1.4 1.4 1.2 1.2 1.3

Initial stress for sublyr 4 (ksf) P'o4 1.4 1.3 1.4 1.4 1.2 1.2 1.3

Initial stress for sublyr 5 (ksf) P'o5 1.4 1.3 1.4 1.4 1.2 1.3 1.3

Ftg stress on sublyr 1 (ksf) ∆P1 q*I 0.1 0.3 0.3 0.3 0.7 0.6 0.6

Ftg stress on sublyr 2 (ksf) ∆P2 q*I 0.1 0.3 0.3 0.3 0.7 0.6 0.6

Ftg stress on sublyr 3 (ksf) ∆P3 q*I 0.1 0.3 0.3 0.3 0.7 0.6 0.6

Ftg stress on sublyr 4 (ksf) ∆P4 q*I 0.1 0.3 0.3 0.3 0.6 0.5 0.6

Ftg stress on sublyr 5 (ksf) ∆P5 q*I 0.1 0.3 0.3 0.3 0.6 0.5 0.6

Sett. of LZ sublayer 1 (in) slz1 DP1*Hlz1/E1 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 2 (in) slz2 DP2*Hlz2/E2 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 3 (in) slz3 DP3*Hlz3/E3 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 4 (in) slz4 DP4*Hlz4/E4 0.00 0.00 0.00 0.00 0.01 0.01 0.00

Sett. of LZ sublayer 5 (in) slz5 DP5*Hlz5/E5 0.00 0.00 0.00 0.00 0.01 0.01 0.00

Total lower zone sett. (in) slz slz1+slz2+slz3+slz4+slz5 0.00 0.00 0.00 0.00 0.02 0.02 0.00

Total UZ + LZ settlement (in) s 0.35 0.46 0.44 0.55 0.52 0.63 0.60

12/3/2018
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GEOPIER Foundation Company

Project: Hobson's Landing Condominium - Portland, ME

No.:

Engnr: SQUARE FOOTINGS
Date: Version 3.1 June 2017

INPUT PARAMETER VALUES: TOP OF PIER STRESS - SQUARE FOOTINGS

Parameter Sym. Val. Parameter Symb Equation F8 E/4 F8.5 G/6 F9 E.7/8 F9.5 H/9 F9.5 H/1 F10 H/2 F10 H/4.5

RAP diameter (in) d 20 Column load (kips) P 311.9 360.6 307.6 406.0 538.7 486.6 503.0

Depth to groundwater (ft) dgw 3 Estimated footing width (ft) Br sqrt(P/qall) 7.9 8.5 7.8 9.0 10.4 9.9 10.0

Total unit weight of soil (pcf) g 120 Selected footing width (ft) B 8.0 8.5 9.0 9.5 9.5 10.0 10.0

Soil frict. angle (degr) f 28 Footing contact pressure q P/(B*B) 4.9 5.0 3.8 4.5 6.0 4.9 5.0

Max. hor. pressure (psf) pmax 2500 Estimated No. RAP elements Nr P/Qcell 4 5 4 6 7 7 7

RAP cell cap. (kips) Qcell 80 Selected No. RAP elements N 4 5 3 5 8 6 7

Footing bearing press. (ksf) qall 5 Area replacement ratio Ra N*Ag/(B*B) 0.14 0.15 0.08 0.12 0.19 0.13 0.15

RAP stiffn. modulus (pci) kg 245 Stiffness ratio Rs kg/km 11.7 11.7 11.7 11.7 11.7 11.7 11.7

Soil stiffness modulus (pci) km 21 Stress at top of GP (ksf) qg q*Rs/(Rs*Ra-Ra+1) 23.2 22.3 23.8 22.9 22.7 23.7 22.3

Concrete Comp. Str. (psi) f'c 0 Load at top of GP (kips) Qg qg*Ag 50.5 48.7 51.9 50.0 49.6 51.7 48.7

SHAFT LENGTH REQUIREMENTS - SQUARE FOOTINGS

Depth of Embedment Df 4.0 4.2 4.3 4.3 4.0 4.5 7.5

Trial shaft length (ft) Hs 10.3 9.2 10.0 9.0 9.3 9.8 9.8

Drill depth (ft) Hdrill Df+Hs 14.3 13.3 14.3 13.3 13.3 14.3 17.3

Frictional resistance force (kips) Qs fs*pi*d*Hs 55.9 48.7 55.0 48.0 49.0 54.3 62.8

Allowable tensile resistance (kips) Qsall Qs/2 28.0 24.4 27.5 24.0 24.5 27.1 31.4

Allowable end-bearing rest. (kips) Qeb Qeb 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Is shaft long enough? Qs+Qeb>Pcdem? ok ok ok ok ok ok ok

INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - SQUARE FOOTINGS

Upper Zone Elastic Parameters Parameter Symb Equation F8 E/4 F8.5 G/6 F9 E.7/8 F9.5 H/9 F9.5 H/1 F10 H/2 F10 H/4.5

Parameter Sym. Val. UZ Settlement Approach 1-Stiffness, 2-Modulus 2 2 2 2 2 2 2

Pier Modulus Layer 1 (ksf) Eg1 3600 Thickness of UZ sublayer 1(ft) Huz1 2.1 2.1 2.0 2.0 2.1 1.9 0.9

Pier Modulus Layer 2 (ksf) Eg2 3600 Thickness of UZ sublayer 2 (ft) Huz2 2.1 2.1 2.0 2.0 2.1 1.9 0.9

Pier Modulus Layer 3 (ksf) Eg3 3600 Thickness of UZ sublayer 3 (ft) Huz3 2.1 2.1 2.0 2.0 2.1 1.9 0.9

Pier Modulus Layer 4 (ksf) Eg4 2200 Thickness of UZ sublayer 4 (ft) Huz4 2.7 2.3 2.7 2.2 2.2 2.7 4.2

Pier Modulus Layer 5 (ksf) Eg5 2200 Thickness of UZ sublayer 5 (ft) Huz5 2.7 2.3 2.7 2.2 2.2 2.7 4.2

Soil Modulus Layer 1 (ksf) Em1 300 Total UZ Thickness OK? Huz = Hs + d ok ok ok ok ok ok ok

Soil Modulus Layer 2 (ksf) Em2 300 Composite Modulus Layer 1 (ksf) Ecomp1 Eg1Ra + Em1(1-Ra) 750 798 567 699 938 732 804

Soil Modulus Layer 3 (ksf) Em3 300 Composite Modulus Layer 2 (ksf) Ecomp2 Eg2Ra + Em2(1-Ra) 750 798 567 699 938 732 804

Soil Modulus Layer 4 (ksf) Em4 175 Composite Modulus Layer 3 (ksf) Ecomp3 Eg3Ra + Em3(1-Ra) 750 798 567 699 938 732 804

Soil Modulus Layer 5 (ksf) Em5 175 Composite Modulus Layer 4 (ksf) Ecomp4 Eg4Ra + Em4(1-Ra) 451 481 339 420 567 440 484

Composite Modulus Layer 5 (ksf) Ecomp5 Eg5Ra + Em5(1-Ra) 451 481 339 420 567 440 484

Sett. of UZ sublayer 1 (in) suz1 qg/kg or q*Is-vag*H/Ecomp 0.16 0.15 0.16 0.15 0.16 0.15 0.07

Sett. of UZ sublayer 2 (in) suz2 q*Is-2*Huz2/Ecomp2 0.13 0.13 0.14 0.14 0.14 0.14 0.07

Sett. of UZ sublayer 3 (in) suz3 q*Is-3*Huz3/Ecomp3 0.09 0.09 0.10 0.11 0.10 0.11 0.07

Sett. of UZ sublayer 4 (in) suz4 q*Is-4*Huz4/Ecomp4 0.13 0.12 0.16 0.14 0.13 0.19 0.38

Sett. of UZ sublayer 5 (in) suz5 q*Is-5*Huz5/Ecomp5 0.08 0.08 0.10 0.10 0.09 0.12 0.20

Total Upper Zone Settlement (in) suz suz1+suz2+suz3+suz4+suz5 0.59 0.57 0.67 0.63 0.63 0.71 0.78

INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS - SQUARE FOOTINGS

Parameter Sym. Val. Parameter Symb Equation F8 E/4 F8.5 G/6 F9 E.7/8 F9.5 H/9 F9.5 H/1 F10 H/2 F10 H/4.5

Allowable end-bearing (kips) Qeb 5 Dpth to bottm of LZ from ftg (ft) X*B X*B 16.0 17.0 18.0 19.0 19.0 20.0 20.0

E or cε for LZ sublyr 1 E1 / cε1 100 Upper zone thickness (ft) Huz Hs+d 12.0 10.8 11.7 10.7 11.0 11.5 11.5

E or cε for LZ sublyr 2 E2 / cε2 100 Lower zone thickness (ft) Hlz H2b-Hlz 4.1 6.2 6.4 8.4 8.1 8.6 8.6

E or cε for LZ sublyr 3 E3 / cε3 100 Thickness of LZ sublayer 1(ft) Hlz1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 4 E4 / cε4 400 Thickness of LZ sublayer 2 (ft) Hlz2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 5 E5 / cε5 400 Thickness of LZ sublayer 3 (ft) Hlz3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Calc. settlement to X*B X 2 Thickness of LZ sublayer 4 (ft) Hlz4 2.1 3.1 3.2 4.2 4.1 4.3 4.3

Thickness of LZ sublayer 5 (ft) Hlz5 2.1 3.1 3.2 4.2 4.1 4.3 4.3

Total LZ thickness ok? ok ok ok ok ok ok ok

E or cε for LZ sublyr 1 E1 / cε1 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 2 E2 / cε2 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 3 E3 / cε3 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 4 E4 / cε4 E (ksf) or cε 400 400 400 400 400 400 400

E or cε for LZ sublyr 5 E5 / cε5 E (ksf) or cε 400 400 400 400 400 400 400

Initial stress for sublyr 1 (ksf) P'o1 1.1 1.1 1.1 1.0 1.0 1.1 1.3

Initial stress for sublyr 2 (ksf) P'o2 1.1 1.1 1.1 1.0 1.0 1.1 1.3

Initial stress for sublyr 3 (ksf) P'o3 1.1 1.1 1.1 1.0 1.0 1.1 1.3

Initial stress for sublyr 4 (ksf) P'o4 1.2 1.1 1.2 1.2 1.2 1.2 1.4

Initial stress for sublyr 5 (ksf) P'o5 1.3 1.3 1.4 1.4 1.4 1.5 1.7

Ftg stress on sublyr 1 (ksf) ∆P1 q*I 0.9 1.2 0.9 1.3 1.6 1.3 1.4

Ftg stress on sublyr 2 (ksf) ∆P2 q*I 0.9 1.2 0.9 1.3 1.6 1.3 1.4

Ftg stress on sublyr 3 (ksf) ∆P3 q*I 0.9 1.2 0.9 1.3 1.6 1.3 1.4

Ftg stress on sublyr 4 (ksf) ∆P4 q*I 0.8 0.9 0.7 1.0 1.2 1.0 1.1

Ftg stress on sublyr 5 (ksf) ∆P5 q*I 0.6 0.6 0.5 0.6 0.8 0.6 0.7

Sett. of LZ sublayer 1 (in) slz1 DP1*Hlz1/E1 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 2 (in) slz2 DP2*Hlz2/E2 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 3 (in) slz3 DP3*Hlz3/E3 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 4 (in) slz4 DP4*Hlz4/E4 0.05 0.09 0.07 0.12 0.15 0.13 0.14

Sett. of LZ sublayer 5 (in) slz5 DP5*Hlz5/E5 0.04 0.06 0.05 0.08 0.10 0.08 0.09

Total lower zone sett. (in) slz slz1+slz2+slz3+slz4+slz5 0.08 0.15 0.11 0.20 0.25 0.21 0.22

Total UZ + LZ settlement (in) s 0.67 0.72 0.78 0.83 0.87 0.93 1.00
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GEOPIER Foundation Company

Project: Hobson's Landing Condominium - Portland, ME

No.:

Engnr: SQUARE FOOTINGS
Date: Version 3.1 June 2017

INPUT PARAMETER VALUES: TOP OF PIER STRESS - SQUARE FOOTINGS

Parameter Sym. Val. Parameter Symb Equation F10.5 G/5 F11 E.2/1 F11 F/5 F11 H/5.7

RAP diameter (in) d 20 Column load (kips) P 465.3 478.4 579.0 579.7

Depth to groundwater (ft) dgw 3 Estimated footing width (ft) Br sqrt(P/qall) 9.6 9.8 10.8 10.8    

Total unit weight of soil (pcf) g 120 Selected footing width (ft) B 10.5 11.0 11.0 11.5

Soil frict. angle (degr) f 28 Footing contact pressure q P/(B*B) 4.2 4.0 4.8 4.4    

Max. hor. pressure (psf) pmax 2500 Estimated No. RAP elements Nr P/Qcell 6 6 8 8    

RAP cell cap. (kips) Qcell 80 Selected No. RAP elements N 6 5 8 8

Footing bearing press. (ksf) qall 5 Area replacement ratio Ra N*Ag/(B*B) 0.12 0.09 0.14 0.13    

RAP stiffn. modulus (pci) kg 245 Stiffness ratio Rs kg/km 11.7 11.7 11.7 11.7    

Soil stiffness modulus (pci) km 21 Stress at top of GP (ksf) qg q*Rs/(Rs*Ra-Ra+1) 21.7 23.5 22.0 21.2    

Concrete Comp. Str. (psi) f'c 0 Load at top of GP (kips) Qg qg*Ag 47.4 51.3 48.0 46.3    

SHAFT LENGTH REQUIREMENTS - SQUARE FOOTINGS

Depth of Embedment Df 4.5 4.0 4.7 5.0

Trial shaft length (ft) Hs 9.8 10.3 11.7 10.3

Drill depth (ft) Hdrill Df+Hs 14.3 14.3 16.4 15.3    

Frictional resistance force (kips) Qs fs*pi*d*Hs 54.3 55.9 68.2 59.5    

Allowable tensile resistance (kips) Qsall Qs/2 27.1 28.0 34.1 29.7    

Allowable end-bearing rest. (kips) Qeb Qeb 5.0 5.0 5.0 5.0    

Is shaft long enough? Qs+Qeb>Pcdem? ok ok ok ok    

INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - SQUARE FOOTINGS

Upper Zone Elastic Parameters Parameter Symb Equation F10.5 G/5 F11 E.2/1 F11 F/5 F11 H/5.7    

Parameter Sym. Val. UZ Settlement Approach 1-Stiffness, 2-Modulus 2 2 2 2

Pier Modulus Layer 1 (ksf) Eg1 3600 Thickness of UZ sublayer 1(ft) Huz1 1.9 2.1 1.9 1.8

Pier Modulus Layer 2 (ksf) Eg2 3600 Thickness of UZ sublayer 2 (ft) Huz2 1.9 2.1 1.9 1.8

Pier Modulus Layer 3 (ksf) Eg3 3600 Thickness of UZ sublayer 3 (ft) Huz3 1.9 2.1 1.9 1.8

Pier Modulus Layer 4 (ksf) Eg4 2200 Thickness of UZ sublayer 4 (ft) Huz4 2.7 2.7 3.8 3.2

Pier Modulus Layer 5 (ksf) Eg5 2200 Thickness of UZ sublayer 5 (ft) Huz5 2.7 2.7 3.8 3.2

Soil Modulus Layer 1 (ksf) Em1 300 Total UZ Thickness OK? Huz = Hs + d ok ok ok ok    

Soil Modulus Layer 2 (ksf) Em2 300 Composite Modulus Layer 1 (ksf) Ecomp1 Eg1Ra + Em1(1-Ra) 692 597 776 736    

Soil Modulus Layer 3 (ksf) Em3 300 Composite Modulus Layer 2 (ksf) Ecomp2 Eg2Ra + Em2(1-Ra) 692 597 776 736    

Soil Modulus Layer 4 (ksf) Em4 175 Composite Modulus Layer 3 (ksf) Ecomp3 Eg3Ra + Em3(1-Ra) 692 597 776 736    

Soil Modulus Layer 5 (ksf) Em5 175 Composite Modulus Layer 4 (ksf) Ecomp4 Eg4Ra + Em4(1-Ra) 415 358 467 442    

Composite Modulus Layer 5 (ksf) Ecomp5 Eg5Ra + Em5(1-Ra) 415 358 467 442    

Sett. of UZ sublayer 1 (in) suz1 qg/kg or q*Is-vag*H/Ecomp 0.14 0.17 0.14 0.13    

Sett. of UZ sublayer 2 (in) suz2 q*Is-2*Huz2/Ecomp2 0.13 0.15 0.13 0.12    

Sett. of UZ sublayer 3 (in) suz3 q*Is-3*Huz3/Ecomp3 0.11 0.12 0.11 0.10    

Sett. of UZ sublayer 4 (in) suz4 q*Is-4*Huz4/Ecomp4 0.18 0.19 0.25 0.23    

Sett. of UZ sublayer 5 (in) suz5 q*Is-5*Huz5/Ecomp5 0.12 0.13 0.15 0.15    

Total Upper Zone Settlement (in) suz suz1+suz2+suz3+suz4+suz5 0.68 0.76 0.78 0.74    

INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS - SQUARE FOOTINGS

Parameter Sym. Val. Parameter Symb Equation F10.5 G/5 F11 E.2/1 F11 F/5 F11 H/5.7    

Allowable end-bearing (kips) Qeb 5 Dpth to bottm of LZ from ftg (ft) X*B X*B 21.0 22.0 22.0 23.0    

E or cε for LZ sublyr 1 E1 / cε1 100 Upper zone thickness (ft) Huz Hs+d 11.5 12.0 13.4 12.0    

E or cε for LZ sublyr 2 E2 / cε2 100 Lower zone thickness (ft) Hlz H2b-Hlz 9.6 10.1 8.7 11.1    

E or cε for LZ sublyr 3 E3 / cε3 100 Thickness of LZ sublayer 1(ft) Hlz1 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 4 E4 / cε4 400 Thickness of LZ sublayer 2 (ft) Hlz2 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 5 E5 / cε5 400 Thickness of LZ sublayer 3 (ft) Hlz3 0.0 0.0 0.0 0.0

Calc. settlement to X*B X 2 Thickness of LZ sublayer 4 (ft) Hlz4 4.8 5.1 4.4 5.6

Thickness of LZ sublayer 5 (ft) Hlz5 4.8 5.1 4.4 5.6

Total LZ thickness ok? ok ok ok ok    

E or cε for LZ sublyr 1 E1 / cε1 E (ksf) or cε 100 100 100 100    

E or cε for LZ sublyr 2 E2 / cε2 E (ksf) or cε 100 100 100 100    

E or cε for LZ sublyr 3 E3 / cε3 E (ksf) or cε 100 100 100 100    

E or cε for LZ sublyr 4 E4 / cε4 E (ksf) or cε 400 400 400 400    

E or cε for LZ sublyr 5 E5 / cε5 E (ksf) or cε 400 400 400 400    

Initial stress for sublyr 1 (ksf) P'o1 1.1 1.1 1.2 1.2    

Initial stress for sublyr 2 (ksf) P'o2 1.1 1.1 1.2 1.2    

Initial stress for sublyr 3 (ksf) P'o3 1.1 1.1 1.2 1.2    

Initial stress for sublyr 4 (ksf) P'o4 1.2 1.3 1.4 1.3    

Initial stress for sublyr 5 (ksf) P'o5 1.5 1.5 1.6 1.6    

Ftg stress on sublyr 1 (ksf) ∆P1 q*I 1.3 1.2 1.2 1.4    

Ftg stress on sublyr 2 (ksf) ∆P2 q*I 1.3 1.2 1.2 1.4    

Ftg stress on sublyr 3 (ksf) ∆P3 q*I 1.3 1.2 1.2 1.4    

Ftg stress on sublyr 4 (ksf) ∆P4 q*I 0.9 0.9 0.9 1.0    

Ftg stress on sublyr 5 (ksf) ∆P5 q*I 0.6 0.5 0.6 0.6    

Sett. of LZ sublayer 1 (in) slz1 DP1*Hlz1/E1 0.00 0.00 0.00 0.00    

Sett. of LZ sublayer 2 (in) slz2 DP2*Hlz2/E2 0.00 0.00 0.00 0.00    

Sett. of LZ sublayer 3 (in) slz3 DP3*Hlz3/E3 0.00 0.00 0.00 0.00    

Sett. of LZ sublayer 4 (in) slz4 DP4*Hlz4/E4 0.13 0.13 0.12 0.17    

Sett. of LZ sublayer 5 (in) slz5 DP5*Hlz5/E5 0.08 0.08 0.08 0.10    

Total lower zone sett. (in) slz slz1+slz2+slz3+slz4+slz5 0.22 0.21 0.21 0.27    

Total UZ + LZ settlement (in) s 0.89 0.98 0.98 1.00    
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GEOPIER Foundation Company

Project: Hobson's Landing Condominium - Portland, ME

No.:

Engnr: RECTANGULAR FOOTINGS
Date: Version 3.1 June 2017

INPUT PARAMETER VALUES: TOP OF PIER STRESS - RECTANGULAR FOOTINGS

Parameter Sym. Val. Parameter Symb Equation Elevator

RAP diameter (in) d 20 Column load (kips) P 300.0

Depth to groundwater (ft) dgw 3 Selected footing width (ft) B 11.7

Total unit weight of soil (pcf) g 120 Estimated footing length (ft) Lr 5.1       

Soil frict. angle (degr) f 28 Selected footing length (ft) L 12.6

Max. hor. pressure (psf) pmax 2500 Footing contact pressure q P/(B*L) 2.0       

RAP cell cap. (kips) Qcell 80 Estimated No. RAP elements Nr P/Qcell 4       

Footing bearing press. (ksf) qall 5 Selected No. RAP elements N 5

RAP stiffn. modulus (pci) kg 245 Area replacement ratio Ra N*Ag/(B*L) 0.07       

Soil stiffness modulus (pci) km 21 Stiffness ratio Rs kg/km 11.7       

Concrete Comp. Str. (psi) f'c 0 Stress at top of GP (ksf) qg q*Rs/(Rs*Ra-Ra+1) 13.3       

Load at top of GP (kips) Qg qg*Ag 29.0       

SHAFT LENGTH REQUIREMENTS - RECTANGULAR FOOTINGS

Depth of Embedment Df 7.2

Trial shaft length (ft) Hs 18.2

Drill depth (ft) Hdrill Df+Hs 25.4       

Frictional resistance force (kips) Qs fs*pi*d*Hs 120.6       

Allowable tensile resistance (kips) Qsall Qs/2 60.3       

Allowable end-bearing rest. (kips) Qeb Qeb 5.0       

Is shaft long enough? Qs+Qeb>Pcdem? ok       

INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - RECTANGULAR FOOTINGS

Upper Zone Elastic Parameters Parameter Symb Equation Elevator       

Parameter Sym. Val UZ Settlement Approach 1-Stiffness, 2-Modulus 2

Pier Modulus Layer 1 (ksf) Eg1 3600 Thickness of UZ sublayer 1(ft) Huz1 1.0

Pier Modulus Layer 2 (ksf) Eg2 3600 Thickness of UZ sublayer 2 (ft) Huz2 1.0

Pier Modulus Layer 3 (ksf) Eg3 3600 Thickness of UZ sublayer 3 (ft) Huz3 1.0

Pier Modulus Layer 4 (ksf) Eg4 2200 Thickness of UZ sublayer 4 (ft) Huz4 8.3

Pier Modulus Layer 5 (ksf) Eg5 2200 Thickness of UZ sublayer 5 (ft) Huz5 8.3

Soil Modulus Layer 1 (ksf) Em1 300 Total UZ Thickness OK? Huz = Hs +d ok       

Soil Modulus Layer 2 (ksf) Em2 300 Composite Modulus Layer 1 (ksf) Ecomp1 Eg1Ra + Em1(1-Ra) 545       

Soil Modulus Layer 3 (ksf) Em3 300 Composite Modulus Layer 2 (ksf) Ecomp2 Eg2Ra + Em2(1-Ra) 545       

Soil Modulus Layer 4 (ksf) Em4 175 Composite Modulus Layer 3 (ksf) Ecomp3 Eg3Ra + Em3(1-Ra) 545       

Soil Modulus Layer 5 (ksf) Em5 175 Composite Modulus Layer 4 (ksf) Ecomp4 Eg4Ra + Em4(1-Ra) 325       

Composite Modulus Layer 5 (ksf) Ecomp5 Eg5Ra + Em5(1-Ra) 325       

Sett. of UZ sublayer 1 (in) suz1 qg/kg or q*Is-vag*H/Ecomp 0.05       

Sett. of UZ sublayer 2 (in) suz2 q*Is-2*Huz2/Ecomp2 0.05       

Sett. of UZ sublayer 3 (in) suz3 q*Is-3*Huz3/Ecomp3 0.04       

Sett. of UZ sublayer 4 (in) suz4 q*Is-4*Huz4/Ecomp4 0.38       

Sett. of UZ sublayer 5 (in) suz5 q*Is-5*Huz5/Ecomp5 0.14       

Total Upper Zone Settlement (in) suz suz1+suz2+suz3+suz4+suz5 0.66       

INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS - RECTANGULAR FOOTINGS

Parameter Sym. Val. Parameter Symb Equation Elevator       

Allowable end-bearing (kips) Qeb 5 Dpth to bottm of LZ from ftg (ft) X*B X*Beq 24.2       

E or cε for LZ sublyr 1 E1 / cε1 100 Upper zone thickness (ft) Huz Hs+d 19.9       

E or cε for LZ sublyr 2 E2 / cε2 100 Lower zone thickness (ft) Hlz H2b-Hlz 4.4       

E or cε for LZ sublyr 3 E3 / cε3 100 Thickness of LZ sublayer 1(ft) Hlz1 0.0

E or cε for LZ sublyr 4 E4 / cε4 400 Thickness of LZ sublayer 2 (ft) Hlz2 0.0

E or cε for LZ sublyr 5 E5 / cε5 400 Thickness of LZ sublayer 3 (ft) Hlz3 0.0

Calc. settlement to X*B X 2 Thickness of LZ sublayer 4 (ft) Hlz4 2.2

Thickness of LZ sublayer 5 (ft) Hlz5 2.2

Total thickness ok? ok       

E or cε for LZ sublyr 1 E1 / cε1 E (ksf) or cε 100       

E or cε for LZ sublyr 2 E2 / cε2 E (ksf) or cε 100       

E or cε for LZ sublyr 3 E3 / cε3 E (ksf) or cε 100       

E or cε for LZ sublyr 4 E4 / cε4 E (ksf) or cε 400       

E or cε for LZ sublyr 5 E5 / cε5 E (ksf) or cε 400       

Initial stress for sublyr 1 (ksf) P'o1 1.7       

Initial stress for sublyr 2 (ksf) P'o2 1.7       

Initial stress for sublyr 3 (ksf) P'o3 1.7       

Initial stress for sublyr 4 (ksf) P'o4 1.8       

Initial stress for sublyr 5 (ksf) P'o5 1.9       

Ftg stress on sublyr 1 (ksf) ∆P1 q*I 0.3       

Ftg stress on sublyr 2 (ksf) ∆P2 q*I 0.3       

Ftg stress on sublyr 3 (ksf) ∆P3 q*I 0.3       

Ftg stress on sublyr 4 (ksf) ∆P4 q*I 0.3       

Ftg stress on sublyr 5 (ksf) ∆P5 q*I 0.2       

Sett. of LZ sublayer 1 (in) slz1 DP1*Hlz1/E1 0.00       

Sett. of LZ sublayer 2 (in) slz2 DP2*Hlz2/E2 0.00       

Sett. of LZ sublayer 3 (in) slz3 DP3*Hlz3/E3 0.00       

Sett. of LZ sublayer 4 (in) slz4 DP4*Hlz4/E4 0.02       

Sett. of LZ sublayer 5 (in) slz5 DP5*Hlz5/E5 0.02       

Total lower zone sett. (in) slz slz1+slz2+slz3+slz4+slz5 0.03       

Total UZ + LZ settlement (in) s 0.70       
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GEOPIER Foundation Company

Project: Hobson's Landing Condominium - Portland, ME

No.:

Engnr: CONTINUOUS FOOTINGS
Date: Version 3.1 June 2017

INPUT PARAMETER VALUES: TOP OF PIER STRESS - CONTINUOUS FOOTINGS

Parameter Sym. Val. Parameter Symb Equation Pier 10 Pier 11 Pier 14 Pier 19 Pier 25 Pier 31 Pier 41

RAP diameter (in) d 20 Wall Load (kips/ft) p 12.1 14.0 20.9 22.2 26.0 17.7 19.3

Depth to groundwater (ft) dgw 3 Estimated Geopier spacing (ft) sreq Qcell/p 6.6 5.7 3.8 3.6 3.1 4.5 4.1

Total unit weight of soil (pcf) g 120 Selected Geopier spacing (ft) s 12.0 8.0 3.5 3.0 2.5 4.5 4.0

Soil frict. angle (degr) f 28 Estimated footing width (ft) Breq p/qall 2.4 2.8 4.2 4.4 5.2 3.5 3.9

Max. hor. pressure (psf) pmax 2500 Selected footing width (ft) B 4.0 4.0 4.0 4.0 4.0 4.0 4.0

RAP cell cap. (kips) Qcell 80 Contact pressure (ksf) q p/B 3.0 3.5 5.2 5.6 6.5 4.4 4.8

Footing bearing press. (ksf) qall 5 Area replacement ratio Ra Ag/(B*s) 0.05 0.07 0.16 0.18 0.22 0.12 0.14

RAP stiffn. modulus (pci) kg 245 Stiffness ratio Rs kg/km 11.7 11.7 11.7 11.7 11.7 11.7 11.7

Soil stiffness modulus (pci) km 21 Stress at top of GP (ksf) qg q*Rs/(Rs*Ra-Ra+1) 23.8 23.6 22.9 22.0 22.8 22.5 22.9

Concrete Comp. Str. (psi) f'c 0 Load at top of GP (kips) Qg qg*Ag 51.9 51.6 50.0 48.1 49.7 49.1 50.0

SHAFT LENGTH REQUIREMENTS - CONTINUOUS FOOTINGS

Depth of Embedment Df 2.5 2.5 2.5 2.5 2.5 2.5 2.5

Trial shaft length (ft) Hs 10.8 10.8 10.8 10.8 10.8 10.8 10.8

Drill depth (ft) Hdrill Df+Hs 13.3 13.3 13.3 13.3 13.3 13.3 13.3

Frictional resistance force (kips) Qs fs*pi*d*Hs 53.3 53.3 53.3 53.3 53.3 53.3 53.3

Allowable tensile resistance (kips) Qsall Qs/2 26.6 26.6 26.6 26.6 26.6 26.6 26.6

Allowable end-bearing rest. (kips) Qeb Qeb 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Is shaft long enough? Qs+Qeb>Pcdem? ok ok ok ok ok ok ok

INPUT PARAMETER VALUES: UPPER ZONE SETTLEMENT - CONTINUOUS FOOTINGS

Upper Zone Elastic Parameters Parameter Symb Equation Pier 10 Pier 11 Pier 14 Pier 19 Pier 25 Pier 31 Pier 41

Parameter Sym. Val UZ Settlement Approach 1-Stiffness, 2-Modulus 2 2 2 2 2 2 2

Pier Modulus Layer 1 (ksf) Eg1 3600 Thickness of UZ sublayer 1(ft) Huz1 2.6 2.6 2.6 2.6 2.6 2.6 2.6

Pier Modulus Layer 2 (ksf) Eg2 3600 Thickness of UZ sublayer 2 (ft) Huz2 2.6 2.6 2.6 2.6 2.6 2.6 2.6

Pier Modulus Layer 3 (ksf) Eg3 3600 Thickness of UZ sublayer 3 (ft) Huz3 2.6 2.6 2.6 2.6 2.6 2.6 2.6

Pier Modulus Layer 4 (ksf) Eg4 2200 Thickness of UZ sublayer 4 (ft) Huz4 2.2 2.2 2.2 2.2 2.2 2.2 2.2

Pier Modulus Layer 5 (ksf) Eg5 2200 Thickness of UZ sublayer 5 (ft) Huz5 2.2 2.2 2.2 2.2 2.2 2.2 2.2

Soil Modulus Layer 1 (ksf) Em1 300 Total UZ Thickness OK? Huz = Hs +d ok ok ok ok ok ok ok

Soil Modulus Layer 2 (ksf) Em2 300 Composite Modulus Layer 1 (ksf) Ecomp1 Eg1Ra + Em1(1-Ra) 450 525 814 900 1020 700 750

Soil Modulus Layer 3 (ksf) Em3 300 Composite Modulus Layer 2 (ksf) Ecomp2 Eg2Ra + Em2(1-Ra) 450 525 814 900 1020 700 750

Soil Modulus Layer 4 (ksf) Em4 175 Composite Modulus Layer 3 (ksf) Ecomp3 Eg3Ra + Em3(1-Ra) 450 525 814 900 1020 700 750

Soil Modulus Layer 5 (ksf) Em5 175 Composite Modulus Layer 4 (ksf) Ecomp4 Eg4Ra + Em4(1-Ra) 267 313 491 543 617 420 451

Composite Modulus Layer 5 (ksf) Ecomp5 Eg5Ra + Em5(1-Ra) 267 313 491 543 617 420 451

Sett. of UZ sublayer 1 (in) suz1 qg/kg or q*Is-vag*H/Ecomp 0.19 0.19 0.18 0.17 0.18 0.18 0.18

Sett. of UZ sublayer 2 (in) suz2 q*Is-2*Huz2/Ecomp2 0.12 0.12 0.11 0.11 0.11 0.11 0.11

Sett. of UZ sublayer 3 (in) suz3 q*Is-3*Huz3/Ecomp3 0.08 0.08 0.07 0.07 0.07 0.07 0.07

Sett. of UZ sublayer 4 (in) suz4 q*Is-4*Huz4/Ecomp4 0.08 0.08 0.08 0.08 0.08 0.08 0.08

Sett. of UZ sublayer 5 (in) suz5 q*Is-5*Huz5/Ecomp5 0.07 0.07 0.06 0.06 0.06 0.06 0.06

Total Upper Zone Settlement (in) suz suz1+suz2+suz3+suz4+suz5 0.54 0.53 0.51 0.49 0.51 0.50 0.51

INPUT PARAMETER VALUES: LOWER ZONE SETTLEMENTS - CONTINUOUS FOOTINGS

Parameter Symb Val. Parameter Symb Equation Pier 10 Pier 11 Pier 14 Pier 19 Pier 25 Pier 31 Pier 41

Allowable end-bearing (kips) Qeb 5 Dpth to bottm of LZ from ftg (ft) X*B X*B 20.0 20.0 20.0 20.0 20.0 20.0 20.0

E or cε for LZ sublyr 1 E1 / cε1 100 Upper zone thickness (ft) Huz Hs+d 12.5 12.5 12.5 12.5 12.5 12.5 12.5

E or cε for LZ sublyr 2 E2 / cε2 100 Lower zone thickness (ft) Hlz H2b-Hlz 7.6 7.6 7.6 7.6 7.6 7.6 7.6

E or cε for LZ sublyr 3 E3 / cε3 100 Thickness of LZ sublayer 1(ft) Hlz1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 4 E4 / cε4 400 Thickness of LZ sublayer 2 (ft) Hlz2 0.0 0.0 0.0 0.0 0.0 0.0 0.0

E or cε for LZ sublyr 5 E5 / cε5 400 Thickness of LZ sublayer 3 (ft) Hlz3 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Calc. settlement to X*B X 5 Thickness of LZ sublayer 4 (ft) Hlz4 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Thickness of LZ sublayer 5 (ft) Hlz5 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Total thickness ok? ok ok ok ok ok ok ok

E or cε for LZ sublyr 1 E1 / cε1 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 2 E2 / cε2 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 3 E3 / cε3 E (ksf) or cε 100 100 100 100 100 100 100

E or cε for LZ sublyr 4 E4 / cε4 E (ksf) or cε 400 400 400 400 400 400 400

E or cε for LZ sublyr 5 E5 / cε5 E (ksf) or cε 400 400 400 400 400 400 400

Initial stress for sublyr 1 (ksf) P'o1 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Initial stress for sublyr 2 (ksf) P'o2 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Initial stress for sublyr 3 (ksf) P'o3 1.0 1.0 1.0 1.0 1.0 1.0 1.0

Initial stress for sublyr 4 (ksf) P'o4 1.2 1.2 1.2 1.2 1.2 1.2 1.2

Initial stress for sublyr 5 (ksf) P'o5 1.4 1.4 1.4 1.4 1.4 1.4 1.4

Ftg stress on sublyr 1 (ksf) ∆P1 q*I 0.6 0.7 1.0 1.1 1.3 0.9 1.0

Ftg stress on sublyr 2 (ksf) ∆P2 q*I 0.6 0.7 1.0 1.1 1.3 0.9 1.0

Ftg stress on sublyr 3 (ksf) ∆P3 q*I 0.6 0.7 1.0 1.1 1.3 0.9 1.0

Ftg stress on sublyr 4 (ksf) ∆P4 q*I 0.5 0.6 0.9 1.0 1.1 0.8 0.8

Ftg stress on sublyr 5 (ksf) ∆P5 q*I 0.4 0.5 0.7 0.8 0.9 0.6 0.7

Sett. of LZ sublayer 1 (in) slz1 DP1*Hlz1/E1 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 2 (in) slz2 DP2*Hlz2/E2 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 3 (in) slz3 DP3*Hlz3/E3 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Sett. of LZ sublayer 4 (in) slz4 DP4*Hlz4/E4 0.06 0.07 0.10 0.11 0.13 0.09 0.10

Sett. of LZ sublayer 5 (in) slz5 DP5*Hlz5/E5 0.05 0.05 0.08 0.09 0.10 0.07 0.08

Total lower zone sett. (in) slz slz1+slz2+slz3+slz4+slz5 0.11 0.12 0.19 0.20 0.23 0.16 0.17

Total UZ + LZ settlement (in) s 0.64 0.66 0.70 0.69 0.74 0.66 0.68

GNE-01838

12/3/2018

SMD/ENG/BMC/JEF
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GEOPIER MODULUS LOAD TEST SCHEDULE

Project Number: GNE-01838

Project Name: Hobson's Landing Condominium

Project Location: Portland, ME

Date:

Maximum GEOPIER Design Stress: 23,800 psf

Geopier Diameter: 20 in.

Pier Area: 2.18 sf

Load No.

Ram Load, 

(tons)

Geopier 

Stress, 

(psf)

Percent of 

Design 

Stress

Minimum 

Duration

Maximum 

Duration

1.30 1,190 5.0% N/A N/A

1 4.33 3,967 16.7% 15 min 60 min

2 8.65 7,933 33.3% 15 min 60 min

3 12.98 11,900 50.0% 15 min 60 min

4 17.31 15,867 66.7% 15 min 60 min

5 21.63 19,833 83.3% 15 min 60 min

6 25.96 23,800 100.0% 15 min 60 min

7 30.28 27,760 116.6% 60 min 240 min

8 34.61 31,733 133.3% 15 min 60 min

9 38.94 35,700 150.0% 15 min 60 min

10 25.96 23,800 100.0% N/A N/A

11 17.13 15,708 66.0% N/A N/A

12 8.57 7,854 33.0% N/A N/A

13 1.30 1,190 5.0% N/A N/A

Notes:

Rebound, unload

Rebound, unload

Rebound, unload

6 -  A representative of the owner's geotechnical consultant should be present to witness the load test.

1 -  The Geopier element to be used in the modulus load testing should be a Rammed Aggregate Pier installed in a manner similar to production. The modulus 

load test should be performed in an accessible location within or close to the building footprint and as close to boring B-103 that is agreeable to the general 

contractor and the engineer.

2 -  The modulus load test shall be performed to a stress not less than 150% of the design maximum top-of-Geopier stress indicated in the Geopier Design 

Calculations.      

3 -  The modulus load test Geopier element shall be installed from the proposed working grade at El. 11.5 to a depth consistent with the nearby Geopier 

elements that have been summarized on the Geopier Schedule with a base constructed in the Glacial Marine or Glacial Till that underlies the Fill.

5 -  The modulus load test setup shall be as shown on the attached sketch "Typical Modulus Load Test Setup".  At the discretion of the Geopier Installer, helical 

anchors or dead weight may be used in lieu of uplift Geopiers to provide adequate reaction during modulus load testing.

4 -  One telltale shall be installed at the base of pier. Telltale deflections shall be monitored concurrent with top of Geopier deflections during the modulus load 

test.  

Creep < 0.01 in/hr

Rebound, unload

12/3/2018

Maximum top-of-pier stress calculated at F9 footing along E.7/8 line

Remarks

Seating load
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

1 RAP 80 Ret. Wall 0.0 14.9 11.5 12.5 0.0 -1.0 11.5 12.5

2 RAP 80 Ret. Wall 0.0 14.9 11.5 12.5 0.0 -1.0 11.5 12.5

3 RAP 80 Ret. Wall 0.0 14.9 11.5 12.5 0.0 -1.0 11.5 12.5

4 RAP 80 Ret. Wall 0.0 14.9 11.5 12.5 0.0 -1.0 11.5 12.5

5 RAP 80 Ret. Wall 0.0 14.9 11.5 12.5 0.0 -1.0 11.5 12.5

6 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

7 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

8 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

9 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

10 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

11 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

12 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

13 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

14 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

15 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

16 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

17 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

18 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

19 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

20 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

21 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

22 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

23 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

24 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

25 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

26 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

27 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

28 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

29 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

30 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

31 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

32 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

33 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

34 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

35 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

36 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

37 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

38 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

39 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

40 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

41 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

42 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

43 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

44 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

45 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

46 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

47 RAP 80 Ret. Wall 2.5 9.8 11.5 12.5 0.7 -1.0 9.8 10.8

48 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

49 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

50 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

Design 

Capacity

(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

1
Elevations provided for reference only. Not to be used in lieu of structural drawings. 

 The General Contractor is responsible for verifying these elevations to ensure that excavations are carried to the proper elevation. page 1 of 10

Reviewed for Code Compliance 
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

Design 

Capacity

(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

51 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

52 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

53 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

54 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

55 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

56 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

57 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

58 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

59 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

60 RAP 80 Ret. Wall 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

61 RAP 80 Ret. Wall 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

62 RAP 80 Ret. Wall 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

63 RAP 80 Ret. Wall 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

64 RAP 80 Strip 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

65 RAP 80 F8.5 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

66 RAP 80 F8.5 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

67 RAP 80 F8.5 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

68 RAP 80 F8.5 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

69 RAP 80 F7 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

70 RAP 80 F7 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

71 RAP 80 F7 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

72 RAP 80 F7 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

73 RAP 80 Strip 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

74 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

75 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

76 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

77 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

78 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

79 RAP 80 F7 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

80 RAP 80 F7 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

81 RAP 80 F7 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

82 RAP 80 F7 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

83 RAP 80 Strip 5.3 7.0 11.5 17.5 3.5 -6.0 7.0 13.0

84 RAP 80 Strip 5.3 7.0 11.5 17.5 3.5 -6.0 7.0 13.0

85 RAP 80 F7.5 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

86 RAP 80 F7.5 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

87 RAP 80 F7.5 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

88 RAP 80 F7.5 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

89 RAP 80 Strip 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

90 RAP 80 Strip 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

91 RAP 80 F6 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

92 RAP 80 F6 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

93 RAP 80 F6 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

94 RAP 80 Strip 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

95 RAP 80 F6.5 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

96 RAP 80 F6.5 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

97 RAP 80 F6.5 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

98 RAP 80 Strip 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

99 RAP 80 F6.5 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

100 RAP 80 F6.5 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

1
Elevations provided for reference only. Not to be used in lieu of structural drawings. 

 The General Contractor is responsible for verifying these elevations to ensure that excavations are carried to the proper elevation. page 2 of 10
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

Design 

Capacity

(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

101 RAP 80 F6.5 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

102 RAP 80 Strip 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

103 RAP 80 F6.5 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

104 RAP 80 F6.5 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

105 RAP 80 F6.5 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

106 RAP 80 Strip 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

107 RAP 80 F6 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

108 RAP 80 F6 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

109 RAP 80 F6 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

110 RAP 80 Strip 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

111 RAP 80 Strip 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

112 RAP 80 F10.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

113 RAP 80 F10.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

114 RAP 80 F10.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

115 RAP 80 F10.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

116 RAP 80 Strip 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

117 RAP 80 F5.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

118 RAP 80 F5.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

119 RAP 80 Strip 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

120 RAP 80 F5.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

121 RAP 80 F5.5 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

122 RAP 80 Strip 9.3 3.0 11.5 17.5 7.5 -6.0 3.0 9.0

123 RAP 80 F9 10.7 1.7 11.5 26.5 8.8 -15.0 1.7 16.7

124 RAP 80 F9 10.7 1.7 11.5 26.5 8.8 -15.0 1.7 16.7

125 RAP 80 F9 10.7 1.7 11.5 26.5 8.8 -15.0 1.7 16.7

126 RAP 80 F9 10.7 1.7 11.5 26.5 8.8 -15.0 1.7 16.7

127 RAP 80 Strip 9.3 3.0 11.5 17.5 7.5 -6.0 3.0 9.0

128 RAP 80 Strip 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

129 RAP 80 F6 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

130 RAP 80 F6 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

131 RAP 80 F6 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

132 RAP 80 Strip 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

133 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

134 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

135 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

136 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

137 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

138 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

139 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

140 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

141 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

142 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

143 RAP 80 F6.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

144 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

145 RAP 80 F6 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

146 RAP 80 F6 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

147 RAP 80 F6 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

148 RAP 80 Strip 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

149 RAP 80 Strip 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

150 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

Design 

Capacity

(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

151 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

152 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

153 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

154 RAP 80 Strip 4.5 7.8 11.5 15.5 2.7 -4.0 7.8 11.8

155 RAP 80 Strip 4.5 7.8 11.5 14.5 2.7 -3.0 7.8 10.8

156 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

157 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

158 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

159 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

160 RAP 80 Strip 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

161 RAP 80 Strip 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

162 RAP 80 F9.5 4.0 8.3 11.5 20.5 2.2 -9.0 8.3 17.3

163 RAP 80 F9.5 4.0 8.3 11.5 20.5 2.2 -9.0 8.3 17.3

164 RAP 80 F9.5 4.0 8.3 11.5 20.5 2.2 -9.0 8.3 17.3

165 RAP 80 F9.5 4.0 8.3 11.5 20.5 2.2 -9.0 8.3 17.3

166 RAP 80 F9.5 4.0 8.3 11.5 20.5 2.2 -9.0 8.3 17.3

167 RAP 80 Strip 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

168 RAP 80 F9 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

169 RAP 80 F9 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

170 RAP 80 F9 4.0 8.3 11.5 19.5 2.2 -8.0 8.3 16.3

171 RAP 80 Strip 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

172 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

173 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

174 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

175 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

176 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

177 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

178 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

179 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

180 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

181 RAP 80 F7.5 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

182 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

183 RAP 80 F8 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

184 RAP 80 F8 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

185 RAP 80 F8 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

186 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

187 RAP 80 F9 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

188 RAP 80 F9 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

189 RAP 80 F9 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

190 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

191 RAP 80 F9 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

192 RAP 80 F9 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

193 RAP 80 F9 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

194 RAP 80 F9 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

195 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

196 RAP 80 Strip 4.0 8.3 11.5 16.5 2.2 -5.0 8.3 13.3

197 RAP 80 F4 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

198 RAP 80 F4 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

199 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

200 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

Design 
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(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

201 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

202 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

203 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

204 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

205 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

206 RAP 80 F9.5 4.0 8.3 11.5 12.5 2.2 -1.0 8.3 9.3

207 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

208 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

209 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

210 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

211 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

212 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

213 RAP 80 F8.5 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

214 RAP 80 F8.5 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

215 RAP 80 F8.5 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

216 RAP 80 F8.5 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

217 RAP 80 F8.5 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

218 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

219 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

220 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

221 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

222 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

223 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

224 RAP 80 F11.5 8.0 4.3 11.5 17.5 6.2 -6.0 4.3 10.3

225 RAP 80 F11.5 8.0 4.3 11.5 17.5 6.2 -6.0 4.3 10.3

226 RAP 80 F11.5 8.0 4.3 11.5 17.5 6.2 -6.0 4.3 10.3

227 RAP 80 F11.5 8.0 4.3 11.5 17.5 6.2 -6.0 4.3 10.3

228 RAP 80 F11.5 8.0 4.3 11.5 17.5 6.2 -6.0 4.3 10.3

229 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

230 RAP 80 Strip 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

231 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

232 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

233 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

234 RAP 80 Mat 7.2 5.2 11.5 15.5 5.3 -4.0 5.2 9.2

235 RAP 80 F10 7.5 4.8 11.5 16.5 5.7 -5.0 4.8 9.8

236 RAP 80 F10 7.5 4.8 11.5 16.5 5.7 -5.0 4.8 9.8

237 RAP 80 F10 7.5 4.8 11.5 16.5 5.7 -5.0 4.8 9.8

238 RAP 80 F10 7.5 4.8 11.5 16.5 5.7 -5.0 4.8 9.8

239 RAP 80 F10 7.5 4.8 11.5 16.5 5.7 -5.0 4.8 9.8

240 RAP 80 F10 7.5 4.8 11.5 16.5 5.7 -5.0 4.8 9.8

241 RAP 80 F10 7.5 4.8 11.5 16.5 5.7 -5.0 4.8 9.8

242 RAP 80 F11 5.7 6.7 11.5 14.5 3.8 -3.0 6.7 9.7

243 RAP 80 F11 5.7 6.7 11.5 14.5 3.8 -3.0 6.7 9.7

244 RAP 80 F11 5.7 6.7 11.5 14.5 3.8 -3.0 6.7 9.7

245 RAP 80 F11 5.7 6.7 11.5 14.5 3.8 -3.0 6.7 9.7

246 RAP 80 F11 5.7 6.7 11.5 14.5 3.8 -3.0 6.7 9.7

247 RAP 80 F11 5.7 6.7 11.5 14.5 3.8 -3.0 6.7 9.7

248 RAP 80 Strip 5.3 7.0 11.5 13.5 3.5 -2.0 7.0 9.0

249 RAP 80 Strip 5.3 7.0 11.5 13.5 3.5 -2.0 7.0 9.0

250 RAP 80 Strip 5.3 7.0 11.5 13.5 3.5 -2.0 7.0 9.0
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:
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251 RAP 80 Strip 5.3 7.0 11.5 13.5 3.5 -2.0 7.0 9.0

252 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

253 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

254 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

255 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

256 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

257 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

258 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

259 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

260 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

261 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

262 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

263 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

264 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

265 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

266 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

267 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

268 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

269 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

270 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

271 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

272 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

273 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

274 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

275 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

276 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

277 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

278 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

279 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

280 RAP 80 Mat 3.8 8.5 11.5 12.5 2.0 -1.0 8.5 9.5

281 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

282 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

283 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

284 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

285 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

286 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

287 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

288 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

289 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

290 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

291 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

292 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

293 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

294 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

295 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

296 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

297 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

298 RAP 80 F9.5 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

299 RAP 80 F9.5 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

300 RAP 80 F9.5 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0
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301 RAP 80 F9.5 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

302 RAP 80 F9.5 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

303 RAP 80 F10.5 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

304 RAP 80 F10.5 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

305 RAP 80 F10.5 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

306 RAP 80 F10.5 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

307 RAP 80 F10.5 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

308 RAP 80 F10.5 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

309 RAP 80 F10.5 6.0 6.3 11.5 14.5 4.2 -3.0 6.3 9.3

310 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

311 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

312 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

313 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

314 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

315 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

316 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

317 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

318 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

319 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

320 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

321 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

322 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

323 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

324 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

325 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

326 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

327 RAP 80 F10.5 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

328 RAP 80 F10.5 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

329 RAP 80 F10.5 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

330 RAP 80 F10.5 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

331 RAP 80 F10.5 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

332 RAP 80 F10.5 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

333 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

334 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

335 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

336 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

337 RAP 80 F8.5 4.2 8.2 11.5 12.5 2.3 -1.0 8.2 9.2

338 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

339 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

340 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

341 RAP 80 F9 4.3 8.0 11.5 12.5 2.5 -1.0 8.0 9.0

342 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

343 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

344 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

345 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

346 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

347 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

348 RAP 80 F10 4.5 7.8 11.5 13.5 2.7 -2.0 7.8 9.8

349 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

350 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

Design 

Capacity

(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

351 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

352 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

353 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

354 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

355 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

356 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

357 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

358 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

359 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

360 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

361 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

362 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

363 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

364 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

365 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

366 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

367 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

368 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

369 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

370 RAP 80 F11 4.7 7.7 11.5 15.5 2.8 -4.0 7.7 11.7

371 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

372 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

373 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

374 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

375 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

376 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

377 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

378 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

379 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

380 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

381 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

382 RAP 80 F9 4.3 8.0 11.5 13.5 2.5 -2.0 8.0 10.0

383 RAP 80 F11 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

384 RAP 80 F11 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

385 RAP 80 F11 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

386 RAP 80 F11 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

387 RAP 80 F11 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

388 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

389 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

390 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

391 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

392 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

393 RAP 80 F11 4.7 7.7 11.5 13.5 2.8 -2.0 7.7 9.7

394 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

395 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

396 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

397 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

398 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

399 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3

400 RAP 80 F8 4.0 8.3 11.5 13.5 2.2 -2.0 8.3 10.3
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

Design 

Capacity

(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

401 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

402 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

403 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

404 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

405 RAP 80 F11.5 5.0 7.3 11.5 14.5 3.2 -3.0 7.3 10.3

406 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

407 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

408 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

409 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

410 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

411 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

412 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

413 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

414 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

415 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

416 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

417 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

418 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

419 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

420 RAP 80 F8 4.0 8.3 11.5 14.5 2.2 -3.0 8.3 11.3

421 RAP 80 F9.5 4.3 8.0 11.5 14.5 2.5 -3.0 8.0 11.0

422 RAP 80 F9.5 4.3 8.0 11.5 14.5 2.5 -3.0 8.0 11.0

423 RAP 80 F9.5 4.3 8.0 11.5 14.5 2.5 -3.0 8.0 11.0

424 RAP 80 F9.5 4.3 8.0 11.5 14.5 2.5 -3.0 8.0 11.0

425 RAP 80 F9.5 4.3 8.0 11.5 14.5 2.5 -3.0 8.0 11.0

426 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

427 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

428 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

429 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

430 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

431 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

432 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

433 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

434 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

435 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

436 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

437 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

438 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

439 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

440 RAP 80 F8 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

441 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

442 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

443 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

444 RAP 80 F7.5 4.0 8.3 11.5 15.5 2.2 -4.0 8.3 12.3

445 RAP 80 F9 4.3 8.0 11.5 15.5 2.5 -4.0 8.0 12.0

446 RAP 80 F9 4.3 8.0 11.5 15.5 2.5 -4.0 8.0 12.0

447 RAP 80 F9 4.3 8.0 11.5 15.5 2.5 -4.0 8.0 12.0

448 RAP 80 F9 4.3 8.0 11.5 15.5 2.5 -4.0 8.0 12.0

449 RAP 80 F6.5 3.7 8.7 11.5 15.5 1.8 -4.0 8.7 12.7

450 RAP 80 F6.5 3.7 8.7 11.5 15.5 1.8 -4.0 8.7 12.7
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GEOPIER SCHEDULE

Project Number: GNE-01838 FF Elev, Structural

Project Name: Hobson's Landing Condominium FF Elev. Civil 12.33

Project Location: Portland, ME Notes:

Date: 12/3/2018

Design 

Capacity

(kips)

Depth 

Below FFE

Pier Footing Design Data, ft Design Installation Data, ft Proposed Geopier Geometry

No. Type Type
Bottom 

1 

Elev.

Surface 

Elev.

Est. Drill 

Depth
Top Depth

Bottom 

El, ft.

Top         

El, ft.

Shaft       

Length ft.

451 RAP 80 F6.5 3.7 8.7 11.5 15.5 1.8 -4.0 8.7 12.7

452 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

453 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

454 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

455 RAP 80 F8 4.0 8.3 11.5 17.5 2.2 -6.0 8.3 14.3

456 RAP 80 F10 4.5 7.8 11.5 22.5 2.7 -11.0 7.8 18.8

457 RAP 80 F10 4.5 7.8 11.5 22.5 2.7 -11.0 7.8 18.8

458 RAP 80 F10 4.5 7.8 11.5 22.5 2.7 -11.0 7.8 18.8

459 RAP 80 F10 4.5 7.8 11.5 22.5 2.7 -11.0 7.8 18.8

460 RAP 80 Mat 7.2 5.2 11.5 24.5 5.3 -13.0 5.2 18.2

461 RAP 80 Mat 7.2 5.2 11.5 24.5 5.3 -13.0 5.2 18.2

462 RAP 80 Mat 7.2 5.2 11.5 24.5 5.3 -13.0 5.2 18.2

463 RAP 80 Mat 7.2 5.2 11.5 24.5 5.3 -13.0 5.2 18.2

464 RAP 80 Mat 7.2 5.2 11.5 24.5 5.3 -13.0 5.2 18.2

465 RAP 80 Mat 7.2 5.2 11.5 17.5 5.3 -6.0 5.2 11.2

466 RAP 80 Mat 7.2 5.2 11.5 17.5 5.3 -6.0 5.2 11.2

467 RAP 80 Mat 7.2 5.2 11.5 17.5 5.3 -6.0 5.2 11.2

468 RAP 80 Mat 7.2 5.2 11.5 17.5 5.3 -6.0 5.2 11.2

469 RAP 80 Mat 7.2 5.2 11.5 17.5 5.3 -6.0 5.2 11.2

470 RAP 80 F10 4.5 7.8 11.5 18.5 2.7 -7.0 7.8 14.8

471 RAP 80 F10 4.5 7.8 11.5 18.5 2.7 -7.0 7.8 14.8

472 RAP 80 F10 4.5 7.8 11.5 18.5 2.7 -7.0 7.8 14.8

473 RAP 80 F10 4.5 7.8 11.5 18.5 2.7 -7.0 7.8 14.8

474 RAP 80 F8 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

475 RAP 80 F8 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

476 RAP 80 F8 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

477 RAP 80 F8 4.0 8.3 11.5 18.5 2.2 -7.0 8.3 15.3

478 RAP 80 F6.5 3.7 8.7 11.5 18.5 1.8 -7.0 8.7 15.7

479 RAP 80 F6.5 3.7 8.7 11.5 18.5 1.8 -7.0 8.7 15.7

480 RAP 80 F6.5 3.7 8.7 11.5 18.5 1.8 -7.0 8.7 15.7
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QUALITY CONTROL PACKAGE FOR GEOPIER FOUNDATIONS 

 

Date:     December 3, 2018 
 

Project Number:   GNE-01838 

Project:    Hobson’s Landing Condominium 

Portland, Maine 
 

Geopier Designer:   Benjamin M. Cote, PE, Geopier Foundation Company 

Phone:     860-531-9137 

Mobile:    860-373-3542 
 

Geotechnical Engineer:  Summit Geoengineering Services 

Contact:    Bill Peterlein 

Phone:     207-576-3313 
 

Structural Engineer:   Veitas and Veitas Engineers 

Referenced Drawings:   S1.1 “Level 1 Foundation Plan” 

Date of Drawings:   November 27, 2018 
 

Anticipated Geotechnical Conditions: 

The subsurface conditions consist of up to 18.5 feet of Fill (very loose to dense silty sand to sandy 

gravel to silty clay with coal, bricks, ash, timber, and concrete), underlain by up to 11 feet of Glacial 

Marine (loose sand with little silt or silty clay with trace sand and gravel), underlain by Glacial Till 

(medium dense to dense sand with varying amounts of silt, gravel, and clay). Groundwater was 

observed at a depth of approximately 2.9 to 9.5 feet below ground surface based on data obtained 

during drilling and from installed groundwater observation wells. 

Potential Anomalies: 

The depth to natural soil may vary significantly across the site. Shallow refusals in Glacial Till or 

Bedrock may be encountered. 

Pier Construction and Termination Requirements: 

Working from a temporary grade at approximately El. 11.5, the mandrel with chained tip shall be 

driven into the ground to completely penetrate the Fill to drill depths between approximately 12.5 

to 26.5 feet. Piers shall extend into the Glacial Marine to the depths shown on the Geopier Schedule, 

whichever is deeper. In the event that refusal, defined as a mandrel penetration rate of less than 6 

inches in 60 seconds under full hammer energy and crowd, is encountered above the scheduled drill 

depth, the Geopier Designer shall be contacted. The mandrel shall be raised and re-driven while 

aggregate is fed to construct 12- to 24-inch-thick compacted lifts. The compaction stroke shall be 

the same as used in the construction of the modulus test pier.  

Refer to the Geopier Schedule for estimated drill depths and other pier construction geometry. If 

unanticipated ground conditions are encountered, call the Geopier Designer. 

 

ATTACHMENT 1 – DAILY QUALITY CONTROL FORM 

ATTACHMENT 2 – GEOTECHNICAL INFORMATION  
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GEOPIER  IMPACT
®  

RAMMED AGGREGATE PIER QUALITY CONTROL SUMMARY 
 
 
 
 
 
 

GFC #    

 

 

Stone Gradation    Hopper Volume   cf Volume of Measurement  cf 

Grout Mix:    Mandrel Diameter   in  Est. Grout Req'd.  cf/ft 

Top Grout El.: Varies, see summary column below 

 

Planned 

Grouted Shaft 

Length 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
GNE Quality Control Representative 

  (HDI) Page 1 of 1 

Owner's Quality Assurance Representative 

 

Pier Des. 

Cap. 

kips 

Bottom 

Footing 

El, ft 

Ground Surface 

Elevation, ft 

Mandrel Penetration Data Impact 

Bottom 

El, ft 

Impact 

Top 

El, ft. 

Impact 

Shaft 

Length,ft 

Top of 

Grout 

El, ft 

Design 

Shaft 

Length 

Estimated Grout 

Volume 

Actual 

Grout 

Vol. cf. 

Install 

Date 

Mandrel Stroke, ft 
Volume of 

Aggregate 

(cf) 

Install 

Time 

(min) 

Rock Spoil Cone 
 

Spoil Volume, cf Pier 

Volume, 

cf 

Nominal 

Pier 

Dia., in 

Remarks 

No. Type Bottom Depth,ft Top Depth, ft Up 

Stroke 

Down 

Stroke 

Bottom 

Dia., in. 

Height 

in. 

Top Cone 

Dia. 

Below 

Grade 

Above 

Grade Planned Actual Planned Actual Planned Actual cf gal 

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

                               

Project Name:    Hammer:    

Location:    Rig Type:    

Date:   Revision  # Date  
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Design Submittal for GEOPIER® Ground Improvement 

Hobson’s Landing Condominium  

Portland, Maine 

 

 

 

 

 

 

 

 

 

 

 

 

GEOTECHNICAL INFORMATION 
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SOIL BORING LOG Boring #: B-1
Project: Proposed Development Project #: 16158
Location: 383 Commercial Street Sheet: 1 of 1
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 13.5 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 8/14/2016 Date Completed: 8/14/2016

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 8/14/2016 5.3 ft 8.2 ft +/- Measured in casing
Method:    3" Casing Hammer:
Hammer Style: Automatic Method:
Depth Elev. SAMPLE Geological/ Geological

(ft.) No. Pen/Rec (in) Depth (ft) blows/6" (ft.) DESCRIPTION Test Data Stratum
S-1 24/22 0 to 2 15 Gray to black Gravelly SAND, little to some Silt, 

1 20 trace brick and ash, dry, dense, SW
18 FILL

2 13
S-2 24/3 2 to 4 11 Brown Gravelly SAND, similar to above (based on

3 11 minimal sample recovery)
8

4 9

5
S-3 24/20 5 to 7 9 Dark gray fine to coarse SAND, little Silt and Groundwater

6 9 Gravel, few small wood pieces, moist, compact, SW
6

7 4
S-4 24/16 7 to 9 10 Same as above, white and black Ash in bottom 6", PP = 4,000 psf

8 6
8

9 6 Gray Silty CLAY intermixed with white and black ash
and Sand, moist, soft, ML or CL

10
S-5 24/16 10 to 12 1 Gray Silty CLAY, intermixed ash and Sand, Brick

11 1 fragments at bottom, wet, soft, CL
2

12 3
S-6 24/14 12 to 14 1 Similar to above with more Sand content PP = 1,500 psf

13 2
1

14 3
-1.0

15
S-7 24/22 15 to 17 4 Gray fine to coarse SAND, little Silt, trace fine 

16 7 Gravel, wet, compact, SM GLACIAL TILL
10

17 7

18

19

20
S-8 24/20 20 to 22 21 Same as above, Rock fragments in bottom, SM

21 50 / 4" -7.3
Refusal at 20.8', End of Boring. Likely bedrock

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition

Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%

5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%

11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%

31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%

>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

< 5% Trace

5-15% Little

15-30% Some

> 30% With

ASTM D2487

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-2
Project: Proposed Development Project #: 16158
Location: 383 Commercial Street Sheet: 1 of 1
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 13.0 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 8/14/2016 Date Completed: 8/14/2016

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 8/14/2016 7.5 ft 5.5 ft +/- Measured after completion
Method:    3" Casing Hammer:
Hammer Style: Automatic Method:
Depth Elev. SAMPLE Geological/ Geological

(ft.) No. Pen/Rec (in) Depth (ft) blows/6" (ft.) DESCRIPTION Test Data Stratum
S-1 24/20 0 to 2 12 Dark gray Silty medium to coarse SAND, little 

1 24 Gravel and Brick pieces, trace ash, dry, dense, SM
23 FILL

2 15
S-2 24/18 2 to 4 14 Same, as above, brown, compact, dry, SM

3 13 (no ash or brick in sample)
13

4 12

5
S-3 24/16 5 to 7 3 Light gray SILT intermixed Sand and Gravel, trace

6 9 Clay, humid, compact, ML (no brick or ash in sample)
9

7 10
S-4 24/18 7 to 9 5 Gray to black SAND, little to some Silt, trace Gravel,

8 8 trace Brick, and Rock fragments, humid to damp, Groundwater
5 compact, SM

9 2

10
S-5 24/12 10 to 12 7 Brown to dark gray SAND, little to some Silt, trace

11 8 to little fine Gravel, wet, compact, SP
11

12 9

13 0

14
GLACIAL TILL

15
S-6 24/8 15 to 17 10 Gray Gravelly SILT, little to some Sand, moist, 

16 13 very stiff, ML
13

17 10

18

19

20
S-7 24/12 20 to 22 4 Similar to above, little Clay, Silt seam from 20' to PP = 2,000 psf

21 6 21.3', ML to 3,000 psf
6

22 7
-11.5

Casing refusal at 24.5', End of Boring
Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition

Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%

5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%

11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%

31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%

>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

< 5% Trace

5-15% Little

15-30% Some

> 30% With

ASTM D2487

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-3
Project: Proposed Development Project #: 16158
Location: 383 Commercial Street Sheet: 1 of 1
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.5 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 8/14/2016 Date Completed: 8/14/2016

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 8/14/2016 6.2 ft 6.3 ft +/- Measured after completion
Method:    3" Casing Hammer:
Hammer Style: Automatic Method:
Depth Elev. SAMPLE Geological/ Geological

(ft.) No. Pen/Rec (in) Depth (ft) blows/6" (ft.) DESCRIPTION Test Data Stratum
PS-1 0 to 1 4" pavement PAVEMENT

1
S-1 24/20 1 to 3 15 Brown to black Silty SAND, little to some Gravel,

2 14 trace brick, humid, compact to dense, SM FILL
13

3 13
S-2 24/18 3 to 4.5 7 Brown to black Silty SAND, little Gravel, humid

4 6 compact to dense, SM
5

5
S-3 24/10 5 to 7 5 Brown Silty medium to coarse SAND, trace fine

6 7 Gravel, humid to moist, SM
6 Groundwater

7 3
S-4 24/0 7 to 9 2 No recovery, presumed loose SAND

8 2
3

9 3
S-5 24/6 9 to 11 3 Light brown fine to coarse SAND, little Silt, trace

10 3 fine Gravel, moist, loose, SW
2

11 3
S-6 24/10 11 to 13 4 Same as above

12 13
ROD 12 / 5" Black SAND, little to some Silt, Brick fragments, 

13 PROBE black staining, moist, SP
-1.0

14 Spear tip probe in blows / foot
GLACIAL TILL

15

16

17

18 -5.6
Refusal at 18.1', End of Boring. Likely bedrock

19

20

21

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition

Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%

5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%

11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%

31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%

>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

ASTM D2487

< 5% Trace

5-15% Little

15-30% Some

> 30% With

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

13

10

10

11

28 / 10"

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-101
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 1 of 1
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 15.0 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 4/13/2017 2.9 ft. 12.1 ft. 13:30, In Well
Method:    3" Casing Hammer: 7/28/2017 3.9 ft. 11.1 ft. 11:00, In Well
Hammer Style: Automatic Method:
Depth Elev. SAMPLE Geological/ Geological

(ft.) No. Pen/Rec (in) Depth (ft) blows/6" (ft.) DESCRIPTION Test Data Stratum
5.5" pavement, poor condition PAVEMENT

1
Drove Casing to 5', no sample collected

2 FILL

3
Groundwater

4

5
S-1 24/16 5 to 7 2 Black fine Gravelly medium to coarse SAND, slight odor,

6 1 very loose, wet, SP
6 Black to olive brown Silty CLAY, little Gravel and Sand   PP = 2,000 psf to

7 4 intermixed, stiff, moist, CL 4,000 psf

8

9

10 5.0'
S-2 24/8 10 to 10.5 7/5" Gray fine to coarse SAND, little to some Silt, little Clay PP = 5,000 psf GLACIAL TILL

11 50/1" 4.5' and Gravel, dense, wet, SP-SM
Spoon refusal at 10.5' on likely bedrock BEDROCK

12

13
Installed Monitoring Well in Hole

14 1" Dia. PVC Screen from 10' depth up to 5'
1" Dia. PVC Riser from 5' depth to ground surface

15

16

17

18

19

20

21

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition

Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%

5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%

11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%

31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%

>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

24" SS

< 5% Trace

5-15% Little

15-30% Some

> 30% With

2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

ASTM D2487

 

GEOENGINEERING SERVICES 

SUMMIT 

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-102
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 1 of 2
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.0 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 4/13/2017 8.1 ft 3.9 ft Measured after casing pulled 10:30
Method:    3" Casing Hammer: 4/13/2017 4.1 ft 7.9 ft 13:30
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/6" (ft.) DESCRIPTION Test Data Stratum

9" Pavement Gravelly and poor condition PAVEMENT
1

S-1 12-Dec 1 to 2 12
2 6 FILL

S-1A 24/24 2 to 4 6 Brown to black coarse Sandy GRAVEL, Cobble pieces,
3 5 little Silt, loose to compact, humid, GP-GM

5
4 4 6" Wood (timber) pieces, moist

7.5' Groundwater
5

S-2 24/6 5 to 7 2 Gray Silty fine SAND, little Clay, trace fine Gravel, FILL/ REWORKED
6 2 very loose to loose, moist to wet, SM NATIVE

2
7 2

8

9

10
S-3 24/20 10 to 12 1 Similar to above, trace to no Clay, very loose, wet

11 1
WH

12 1

13 Minimal resistance to casing advance from 10' to 15'
depth

14

15 -3.0'
UT-1 30/30 15 to 17.5 Push Collected Shelby Tube sample

16 GLACIAL MARINE

17

18 Increased resistance to casing advance at 18'

19

20
S-4 24/12 20 to 22 1 Gray medium SAND, trace to little Silt, very loose, wet

21 2
2

22 3

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

< 5% Trace
5-15% Little

15-30% Some
> 30% With

ASTM D2487

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

 

GEOENGINEERING SERVICES 

SUMMIT 

 

GEOENGINEERING SERVICES 

SUMMIT 

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-102
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 2 of 2
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.0 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 4/13/2017 8.1 ft 3.9 ft Measured after casing pulled 10:30
Method:    3" Casing Hammer: 4/13/2017 4.1 ft 7.9 ft 13:30
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/12" (ft.) DESCRIPTION Test Data Stratum

23 GLACIAL MARINE

24

25

26 -14.0'
Dense at 26'

27 GLACIAL TILL

28
65/6" -16.5'

29 Refusal at 28.5' PROBABLE BEDROCK

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

< 5% Trace
5-15% Little

15-30% Some
> 30% With

ASTM D2487

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

4

12

17

14

44

36

 

GEOENGINEERING SERVICES 

SUMMIT 

 

GEOENGINEERING SERVICES 

SUMMIT 

 

GEOENGINEERING SERVICES 

SUMMIT 

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-103
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 1 of 1
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.1 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 4/13/2017 6.5 ft 5.6 ft Measured after casing pulled 12:00
Method:    3" Casing Hammer: 4/13/2017 6.0 ft 6.1 ft 1.5 hours after completion 13:30
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/6" (ft.) DESCRIPTION Test Data Stratum

Pavement 6" PAVEMENT
1

2 FILL
S-1 24/16 2 to 4 7 Brown-red Silty fine to coarse SAND, little Gravel,

3 5 trace Clay, little black Ash and brick pieces, compact,
6 humid, SM

4 6

5
S-2 24/22 5 to 7 7 Brown Silty fine SAND, trace Clay, loose, damp, SM

6 5
3 Groundwater

7 7 Increased Clay at bottom 6" PP = 5,000 psf

8

9

10
S-3 24/10 10 to 12 1 Gray Clayey SAND, little to some Silt, intermixed coal FILL/ REWORKED

11 2 Ash, very soft, wet, SC NATIVE
WH

12 1

13

14

15
S-4 24/12 15 to 17 1 Similar to above, trace fine Gravel, trace brick and

16 3 white Ash
1

17 2

18

19 -6.9'
Casing refusal at 19.0', end of boring

20 PROBABLE BEDROCK

21

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

< 5% Trace
5-15% Little

15-30% Some
> 30% With

ASTM D2487

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

 

GEOENGINEERING SERVICES 

SUMMIT 

 

GEOENGINEERING SERVICES 

SUMMIT 

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-104
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 1 of 2
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.4 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 4/13/2017 5.9 ft 6.5 ft After Casing Pulled, 1:00 PM
Method:    3" Casing Hammer:
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/6" (ft.) DESCRIPTION Test Data Stratum

6" Pavement
1

Black Coal/Ash, Little Brick pieces and Sand, trace Gravel
2 S-1 24/20 1.5 to 3.5 2 and Silt, loose, humid FILL

3
3 3

4
4

5
S-2 24/14 5 to 7 3 Brown-tan medium to coarse SAND, little Gravel and Silt, 

6 5 trace brick and ash, humid, moist, SP-SM
7 Groundwater

7 7

8

9
Easy casing advance to 10'

10
S-3 24/6 10 to 12 2 Brown fine to medium SAND, little Gravel and Silt,

11 1 very loose, wet, SP-SM
WH

12 1

13

14 -1.6'
S-4 24/24 15 to 17 2 Dense drilling and 14'

15 3
6 Brown-gray fine to coarse SAND, trace Silt, loose to GLACIAL MARINE

16 7 compact, wet
Running Sands, finished with speartip probe

17

18 **=Blows/12"

19

20

21

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

9**

5**

4**

5**

4**

< 5% Trace
5-15% Little

15-30% Some
> 30% With

ASTM D2487

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

% Composition

 

GEOENGINEERING SERVICES 

SUMMIT 

 

GEOENGINEERING SERVICES 

SUMMIT 

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



SOIL BORING LOG Boring #: B-104
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 2 of 2
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.4 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter: 4/13/2017 5.9 ft 6.5 ft After Casing Pulled, 13:00
Method:    3" Casing Hammer:
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/12" (ft.) DESCRIPTION Test Data Stratum

23 GLACIAL MARINE

24 -11.7
5/0.5" Refusal at 24.1' PROBABLE BEDROCK

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

< 5% Trace
5-15% Little

15-30% Some
> 30% With

% Composition
ASTM D2487

24" SS
2"OD/1.5"ID
140 lb
ASTM D1586

2

3
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SOIL PROBE LOG Probe #: P-101
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 1 of 2
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.8 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter:
Method:    Speartip Hammer:
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/12" (ft.) DESCRIPTION Test Data Stratum

1

2

3

4 Very loose 4'-5'
FILL

5

6

7

8 Very loose 8'-11'

9

10

11

12

13 GLACIAL MARINE

14

15

16

17

18

19

20

21

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

14

12

10

4

4

16

13

13

% Composition
ASTM D2487

< 5% Trace
5-15% Little

15-30% Some
> 30% With

22

5

14

6

4

4

8

5

11

15

10

9

7
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SOIL PROBE LOG Probe #: P-101
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 2 of 2
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 12.8 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter:
Method:    Speartip Hammer:
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/12" (ft.) DESCRIPTION Test Data Stratum

**=Blows/12"
23 Dense at 22.8' GLACIAL MARINE

24 Very dense at 24.0'

25 GLACIAL TILL
28/6" -12.7 Refusal at 25.5'

26 PROBABLE BEDROCK

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

18

18

> 30% With

42

% Composition
ASTM D2487

< 5% Trace
5-15% Little

15-30% Some
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SOIL PROBE LOG Probe #: P-102
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 1 of 1
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 14.0 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter:
Method:    2.5" SSA Hammer:
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/12" (ft.) DESCRIPTION Test Data Stratum

PROBE Solid Stem Auger Probe
1

2

3

4 FILL

5

6

7

8

9

10 End of Probe at 10 feet, no refusal

11

12

13

14

15

16

17

18

19

20

21

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

5-15% Little
15-30% Some
> 30% With

% Composition
ASTM D2487

< 5% Trace
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SOIL PROBE LOG Probe #: P-103
Project: Proposed Development Project #: 16158.1
Location: 383 Commercial Street Sheet: 1 of 1
City, State: Portland, Maine Chkd by:

Drilling Co: Summit Geoengineering Services Boring Elevation: 14.0 ft. +/-
Driller: C. Coolidge, P.E. Reference: "Boundary and Topographic Survey" September 6, 2015, Owen Haskell, Inc.
Summit Staff: M. Hardison, E.I. Date started: 4/13/2017 Date Completed: 4/13/2017

DRILLING METHOD SAMPLER ESTIMATED GROUND WATER DEPTH
Vehicle: Tracked Length: Date Depth Elevation Reference
Model: AMS Power Probe Diameter:
Method:    2.5" SSA Hammer:
Hammer Style: Automatic Method:

Depth Elev. SAMPLE Geological/ Geological
(ft.) No. Pen/Rec (in) Depth (ft) blows/12" (ft.) DESCRIPTION Test Data Stratum

PROBE Solid Stem Auger Probe
1

2

3 FILL

4

5

6

7

8

9

10 End of Probe at 10 feet, no refusal

11

12

13

14

15

16

17

18

19

20

21

22

Granular Soils Cohesive Soils NOTES: PP = Pocket Penetrometer, MC = Moisture Content Soil Moisture Condition
Blows/ft. Density Blows/ft. Consistency LL = Liquid Limit, PI = Plastic Index, FV = Field Vane Test Dry:  S = 0%

0-4 V. Loose <2 V. soft Bedrock Joints Su = Undrained Shear Strength, Su(r) = Remolded Shear Strength Humid:  S = 1 to 25%
5-10 Loose 2-4 Soft Shallow = 0 to 35 degrees Damp: S = 26 to 50%
11-30 Compact 5-8 Firm Dipping = 35 to 55 degrees Moist:  S = 51 to 75%
31-50 Dense 9-15 Stiff Steep = 55 to 90 degrees Wet:  S = 76 to 99%
>50 V. Dense 16-30 V. Stiff Saturated:  S = 100%

>30 Hard Boulders = diameter > 12 inches, Cobbles = diameter < 12 inches and > 3 inches
Gravel = < 3 inch and > No 4, Sand = < No 4 and >No 200, Silt/Clay = < No 200

< 5% Trace
5-15% Little

15-30% Some
> 30% With

ASTM D2487
% Composition
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PIEZOCONE PENETRATION LOG Test Number: CPT-1
Sheet: 1 of 1

Project: New Building Project Number: 16158
Location: 383 Commercial Street Method: ASTM D5778
City, State Portland, Maine Weather: 80o Sunny

Cone ID: Vertek #4644.101xx Test Elevation: 13.5 ft. +/-
Cone Type: VTK 5 Ton Digital Cone Reference:               Interpolated from City of Portland GIS
Piezocone: Silicone Single Filter Date started: 8/14/2016 Date Completed: 8/14/2016
Push Rig: AMS Power Probe 9500 VTR ESTIMATED GROUND WATER DEPTH
Anchor Style: Single Point Hollow Stem Anchor Date Depth Elevation Reference
Performed By: Craig Coolidge, P.E. 8/14/2016 5.0 ft. 8.5 ft. +/- Interpreted from pore pressure

Dense 
Glacial Till

Existing Fill

Probable
Bedrock

NOTES:
Soil Profile based on interpretation of CPT measurements and nearby borings
Abrupt push refusal encountered at depth of 16.0 feet

0

2

4

6

8

10

12

14

16

18

20

0 2000 4000

Tip Resistance 
(psi)

0 50

Pore Pressure 
(psi)

0 50

Sleeve Friction
(psi)

0 50

Equivalent SPT-N 
Blow Count

Reviewed for Code Compliance 
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TEST PIT LOG Test Pit # TP-1
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
Heavy Seepage at 3.5 ft

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 16 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

Black Silty SAND mixed with ash, brick, loose, slightly,

1 cohesive, wet, loose, SM FILL

2 Petroleum sheen, strong odor

3

4 Seepage rapid at 40 inches (see photo below)

5 End of Test Pit at 4.5 ft

6

Note:  Retaining wall base > 4.5 feet below grade

7

8

9

10

11

12

13

14

15

16

17
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TEST PIT LOG Test Pit # TP-2
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 14 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

Black Silty SAND, little Gravel, Cobbles, loose, SM

1 FILL

2

End of Test Pit at 2 ft on Refusal POSSIBLE BOULDER
3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

GEOENGINEERING SERVICES
SUMMIT
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TEST PIT LOG Test Pit # TP-3
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 14 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

Brown Gravelly SAND, trace Silt, compact, moist,

1 many rounded cobbles, SM FILL

2

3 Seepage at 3 ft 

4

5

Olive-brown Silty CLAY, trace Sand, blocky, firm,

6 moist, blocky, ML or CL GLACIAL MARINE

7

End of Test Pit at 7 ft

8

9

10

11

12

13

14

15

16

17

 

GEOENGINEERING SERVICES  
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TEST PIT LOG Test Pit # TP-4
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
None Observed

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 12 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

2" Pavement

1 Olive-brown Silty SAND, little Gravel, bricks, cobbles, FILL

dry, loose, SM

2 Concrete pier, 8" diameter x 4 feet long, isolated

3

4

Olive-gray Sandy SILT, trace Gravel, mixed with clods

5 of gray silty clay, firm, moist, ML Sidewalls collapsing at 4 ft

6

7

8

9

10

Becomes very soft and wet at 10 ft

11

12

End of Test Pit a 12 ft

13

14

15

16

17

 

GEOENGINEERING SERVICES  
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TEST PIT LOG Test Pit # TP-5
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
None Observed

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 14 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

2" Pavement

1 Black Silty SAND, trace ash and brick, mixed with FILL

clods of reworked silty clay, moist, loose, SM

2

Pocket Penetremeter Resistance > 4.5 tsf at 2 ft

3 Olive-brown Sandy SILT with bicks

4 Gray Sandy SILT, some Gravel, little black ash, some

bricks, moist, firm, ML

5

6

7 Olive-brown Silty CLAY, little Sand, firm, damp, CL REWORKED FILL

8

Olive-brown to gray SAND, little Silt, wet, compact, GLACIAL TILL

9 SM

End of Test Pit at 9 ft

10

11

12

13

14

15

16

17

 

GEOENGINEERING SERVICES  

SUMMIT  
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TEST PIT LOG Test Pit # TP-6
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
None Observed

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 13 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

2" Pavement

1 Olive-brown Silty CLAY mixed with reworked silty REWORKED FILL

sand, trace ash, moist, compact, ML

2

3

4

5 Sidewalls collapsing at 5 feet

6 Olive-gray SILT, little Sand, trace Clay, wet, firm, ML GLACIAL TILL

7

8

End of Test Pit at 8 ft

9

10

11

12

13

14

15

16

17

 

GEOENGINEERING SERVICES  

SUMMIT  
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TEST PIT LOG Test Pit # TP-7
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
None Observed

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 13 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

2" Pavement

1 Dark brown Silty SAND, little Gravel, trace ash, moist, FILL

compact, SM

2

Brown Silty SAND, trace Gravel, moist, compact, SM

3

6" brick layer mixed with Silty SAND, moist, loose

4

Brown Gravelly SAND, little Silt, few Cobbles, compact,

5 moist, SM Sidewalls are vertical for entire depth of test pit

6

7

8

9

10

End of Test Pit at 10 ft

11

12

13

14

15

16

17

 

GEOENGINEERING SERVICES  

SUMMIT  
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TEST PIT LOG Test Pit # TP-8
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
Seepage at 6 ft

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 13 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

Black Silty SAND, little Gravel, occasional Cobbles,

1 frozen, SM FILL

Black SILT, trace Sand mixed with ash, ML

2

Brown Silty SAND, trace to little Gravel, compact,

3 moist, mixed with coarse gravel and cobbles, SM

4

5

6 Water seepage moderate

7

8

End of Test Pit at 8 ft

9

10

11

12

13

14

15

16

17

 

GEOENGINEERING SERVICES  

SUMMIT  
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TEST PIT LOG Test Pit # TP-9
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
Seepage at 9.5 ft

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 12 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

3" Pavement

1 Brown Gravelly SAND, little Silt, dry, compact, SM FILL

2 Black Silty SAND mixed with ashes, bricks, cobbles,

small wood pieces, firm to compact, moist, SM

3

4

5

6 Brown Silty SAND, little Gravel, trace of Silty Clay in

pockets, wet, loose, SM

7

8

9

Seepage moderate at 9.5 ft

10 Gray SAND, little Silt and Gravel, wet, loose, SM GLACIAL TILL

End of Test Pit at 10 ft

11

12

13

14

15

16

17

 

GEOENGINEERING SERVICES  

SUMMIT  
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TEST PIT LOG Test Pit # TP-10
Project: 383 Commercial Street Project #: 16158.1

Portland, Maine Groundwater:
Seepage at 7 ft

Contractor: Eastern Excavation, Inc. Ground Surface Elevation: 12 ft +/-
Equipment: Linkbelt 160x Tracked Reference:  Existing Condition Plan, Undated, Sebago Technics
Summit Staff:   B. Peterlein, P.E. Date: 3/20/2017 Weather:   Sunny

Depth DESCRIPTION
   (ft) ENGINEERING GEOLOGIC/GENERAL

4" Pavement

1 Dark brown Gravelly SAND, little Silt, few Cobbles, FILL

compact, moist, SM

2

3

4

5 Olive-brown Silty SAND, little Gravel, damp, loose,

SM

6

7 Seepage heavy at 7 ft

Wood pieces, decayed organics, rags, bricks (wood

8 pieces are small but numerous)

9

End of Test Pit at 9 ft

10

11

12

13

14

15

16

17

 

GEOENGINEERING SERVICES  

SUMMIT  
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Subject to conditions listed in approval letter.

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

Subject to conditions which include:  
vi. Historic Preservation Requirements:  That prior to the 
issuance of a building permit the applicant shall provide 
detail illustrating how the existing cobbles within the right of 
way immediately abutting the eastern edge of the property 
will be re-set as part of applicant's public infrastructure 
improvements.  The cobbles remain as a rare example of 
early roadway treatment and have been determined to be 
historically significant.  The reuse of the cobbles shall match 
to the extent possible their current placement and 
configuration.  

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

Reviewed for Code Compliance 
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(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

Note that all work inthe ROW 
shall meet the city's Technical 
Standards unless otherwise 
agreed.

The note below must be in accordance with the condition of approval:  vi. 
Historic Preservation Requirements:  That prior to the issuance of a building permit the 
applicant shall provide detail illustrating how the existing cobbles within the right of 
way immediately abutting the eastern edge of the property will be re-set as part of 
applicant's public infrastructure improvements.  The cobbles remain as a rare 
example of early roadway treatment and have been determined to be historically 
significant.  The reuse of the cobbles shall match to the extent possible their current 
placement and configuration.

Note 35 is not approved-  it should match 
fence listed in Note 41 as shown to the PBHearing

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions
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(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

Note 35 is not approved;  the gate should 
match the fence listed in Note 41& as shown to PB hearing.

All work in the ROW to meet city's 
Technical Standards unless agreed
 with City otherwise

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

Note 35 is not approved;  
gate to match fence in note 41 
as shown to PBH.

All work inthe ROW shall meet city's Technical Standards
 unless agreed with city otherwise.

The note below  needs to address the condition of approval
 in the Approval letter-  see Demo plans.

Note that curbing here revied-  see other site plan

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

Note 35 not approved-  see detailed 
notes on other site plans

All work in the ROW to meet city's
 Technical Standards unless 
otherwise agreed with city.

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

All work in the ROW  shall meet the city's 
Technical Standards unless agreed otherwise with city.

This note needs to 
address the condition 
of approval in the PB 
Approval Letter as 
quoted on other plans 
in set,  

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

SEE NOTE ON OTHER PLANS REGARDING LIGHTS ALONG 
COMMERCIAL STREET

All work in the ROW to meet city's
Technical Standards unless agreed
 otherwise with city.

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions
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Note curbing revised here-  see other plans in set.

Historic cobbles along Maple not to be disturbed until condition 
of apprioval (as in PB Approval Letter) has been complied with.

SEE NOTE SITE PLAN REGARDING LOCATION AND SPEC 
 LIGHTS AND STREET TREES ALONG COMMERCIAL STREET

All work in ROW shall meet 
city's Technical Standards 
unless otherwise agreed with city

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions
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SEE NOTE ON SITE PLANS RE LOCATIONS AND SPECS OF LIGHTS AND 
STREET TREES ALONG COMMERCIAL STREET

All work in ROW shall meet city;s Technical 
Standards unless agreed otherwise with city.

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions
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Reviewed for Code Compliance 
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STORMFILTER DESIGN NOTES

SPECIFIC FLOW RATE (gpm/sf)

CARTRIDGE FLOW RATE (gpm)

RECOMMENDED HYDRAULIC DROP (H)

27" 18" LOW DROP

1.8'2.3'

CARTRIDGE SELECTION

12.53
18.79

2 gpm/sf

11.25

1.67* gpm/sf 2 gpm/sf 1.67* gpm/sf 1 gpm/sf

* 1.67 gpm/sf SPECIFIC FLOW RATE IS APPROVED WITH PHOSPHOSORB

®

 (PSORB) MEDIA ONLY

CARTRIDGE HEIGHT

3.05'

STORMFILTER TREATMENT CAPACITY IS A FUNCTION OF THE CARTRIDGE SELECTION AND THE NUMBER OF CARTRIDGES.  THE STANDARD MANHOLE

STYLE IS SHOWN WITH THE MAXIMUM NUMBER OF CARTRIDGES (7).  VOLUME SYSTEM IS ALSO AVAILABLE WITH MAXIMUM 7 CARTRIDGES.

Ø72" MANHOLE STORMFILTER PEAK HYDRAULIC CAPACITY IS 1.5 CFS.  IF THE SITE CONDITIONS EXCEED 1.5 CFS AN UPSTREAM BYPASS STRUCTURE IS

REQUIRED.

8.35
22.5 15 10 57.5

1 gpm/sf 2 gpm/sf 1.67* gpm/sf 1 gpm/sf

REINFORCING TABLE

Ø CMP

RISER

A Ø B REINFORCING

**BEARING

PRESSURE

(PSF)

24"

Ø 4'

4'x4'

26"

#5 @ 10" OCEW

#5 @ 10" OCEW

2,540

1,900

30"

Ø 4'-6"

4'-6" x 4'-6"

32"

#5 @ 10" OCEW

#5 @ 9" OCEW

2,260

1,670

36"

Ø 5'

5' x 5'

38"

#5 @ 9" OCEW

#5 @ 8" OCEW

2,060

1,500

42"

Ø 5'-6"

5'-6" x 5'-6"

44"

#5 @ 8" OCEW

#5 @ 8" OCEW

1,490

1,370

48"

Ø 6'

6' x 6'

50"

#5 @ 7" OCEW

#5 @ 7" OCEW

1,210

1,270

·
·

·

·

·
·

·

5a

·

·
·

·

7

5

3

2

4

“

”

“

”
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FINAL LOCATIONS AND SPECS FOR THE STREET LAMPS/POLES AND 
STREET TREE LOCATIONS AND TREE WELLS ALONG COMMERCIAL STREET 
TO BE AGREED IN WRITING WITH THE PLANNING AUTHORITY PRIOR TO 
ORDERING MATERIALS

SEE NOTES SITE PLAN REGARDING EXISTING 
COBBLES IN MAPLE STREET

All work in the ROW shall meet city's
Technical Standards unless otherwise
agreed with city.
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Permitting and Inspections Department
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SEE NOTES OTHER PLANS ABOUT LIGHTS AND TREE WELLS ETC  AS THIS PLAN IS NOT FINAL

See note other plans
 about work in ROW
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SEE NOTE AS ON OTHER PLANS
RE WORK IN THE ROW

Reviewed for Code Compliance 
Permitting and Inspections Department

Approved with Conditions

01/22/2019



(IN FEET)
1 INCH =       FT.

0
GRAPHIC SCALE

201010 5

10

SEE NOTES AS ON OTHER PLANS RE WORK IN THE ROW
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