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1.  Introduction 

1.1 Project Summary 

This report addresses geotechnical considerations for the replacement of Bridge No. 083751, 

which carries the East Bay Bike Path over the Barrington River in Barrington, Rhode Island.   

 

GEI Consultants, Inc. (GEI) was retained by BL Companies to prepare this Geotechnical 

Investigative Report (GIR) in support of the Base Technical Concept (BTC) design efforts.  

This report presents the results of subsurface explorations conducted to date by others, our 

evaluation of the existing subsurface conditions, and geotechnical recommendations for 

design and construction.   

1.2 Scope of Services 

GEI’s scope of work for this project included the following: 

 

1. Reviewed available published geologic data, existing bridge plans, and conceptual 

bridge design information provided to us. 

2. Reviewed the results of previous geotechnical explorations and developed soil 

properties for analyses. 

3. Evaluated foundation types for the replacement bridge and provided foundation 

recommendations.   

4. Presented the results of the explorations, our analyses, and our recommendations in 

this Report.  

 

1.3 Location/Elevation Reference and Datum 

The elevations presented in this report are in reference to the project vertical datum presented 

on the Base Technical Concept (BTC) plans provided by BL Companies, which is 1.3 feet 

higher than NAVD 88.  Pertinent elevations from the historical drawings and previous 

investigations have been converted to the project vertical datum. 

 

Northing/easting coordinates referenced in this report are in Rhode Island State Plane, NAD 

83. 
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2.  Site and Project Description 

2.1 Existing Conditions 

Bridge No. 083751, originally constructed as a railroad bridge, was converted to a bike path 

structure in 1987.  The 275-foot long bridge carries the 10-foot-wide bicycle path and two 4-

foot wide sidewalks across the Barrington River.   

 

The east abutment is a stone block abutment with flared wingwalls, and the west abutment is 

a timber crib wall with flared wingwalls.  The easternmost pier is constructed of stone 

blocks.  The remainder of the substructure is comprised of timber bents with 5 to 6 timber 

piles installed to bedrock.  Modifications performed in 1987 included adding two rock 

anchors to most bents.  The rock anchors consist of 5-inch diameter steel pipe casing with 

post-tensioned strands and a minimum 10-foot pressure-grouted rock socket.  Rock anchors 

were designed to resist an axial tensile load of 30 kips.  The lengths of the timber piles and 

rock anchors are not known. 

 

The west approach to the bridge is along a causeway that extends into the Barrington River; 

this causeway was constructed prior to 1939, based on historical aerials.  The Barrington 

River is tidal, with a mean high water of El. 2.23 and mean low water of El. -1.94.  Evidence 

of scour has been noted during previous inspections along the upstream and downstream 

sections of the abutments and, potentially, in the form of scour holes around piers. 

 

Overhead electric and communication lines span the south side of the bridge. 

2.2 Proposed Construction 

GEI has reviewed the Base Technical Concept (BTC) plans prepared by BL Companies, 

dated December 2021.  We understand the BTC design is a full replacement of Bridge 

083751.  The replacement bridge shown would consist of three spans and be 300 feet in 

length.  The vertical profile of the bridge would be raised to El. 16.53 at the center, and by 

approximately 3 to 4 feet above current grade at the abutments.  To accommodate the grade-

raise fills behind the abutments, short retaining walls would be required along the approach 

sections.  The out-to-out width will be 17’-4”.  A minimum navigable width of 40 feet must 

be maintained within the channel. 

The BTC plans show the steel rolled beam superstructure supported by conventional pile-

supported abutments and two pile-supported piers.  Wingwalls are shown as supported on 

spread footings.  The pile caps for the piers will be raised to directly support the bearings, 

which will result in an unsupported length of pile from the bottom of the pile cap to the mud 
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line.  To provide additional lateral support though the unsupported length, a grouted outer 

casing is shown. 

We understand the overhead wires on the south side of the bridge are to be left in place and 

protected during construction, unless the Design-Build team is able to secure arrangements 

for relocation.  We have assumed the wires will be maintained in their current position, 

which would present a constraint for bridge pile installations.   
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3.  Geotechnical Explorations 

3.1 Existing Geotechnical Information 

Boring and laboratory data from previous geotechnical investigations by others was reviewed 

as part of this evaluation.  These boring locations have been incorporated into Figure 1 and 

are attached for reference in Appendix A in original form.  GEI assumes no responsibility for 

the completeness or accuracy of this subsurface data collected by others. 

3.1.1 1978 Borings 

Six historical borings (P-1 through P-6) conducted by others in 1978 are included on the 

1987 drawings.  These borings were advanced to drilling refusal to depths of 2.3 to 19.25 

feet.  Soils samples were not collected during this investigation; blow counts of a steel rod 

driven by a 300-pound hammer falling 30 inches were recorded.  Refusal was considered to 

be 120 blows per 12 inches. 

3.1.2 2020 Borings 

Five (5) borings (BB-1 through BB-5/5A) with SPT sampling were conducted by others in 

2020 in support of the concept/preliminary design effort.  Geotechnical laboratory testing 

was also conducted in conjunction with this geotechnical investigation. 
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4.  Subsurface Conditions 

4.1 Geologic Setting 

The bridge alignment includes a causeway on the west side extending approximately 275 feet 

into the natural channel and a shorter causeway on the east side extending approximately 45 

feet into the channel. Local surficial geology maps indicate glacial kame terrace deposits 

(stratified sand, gravel, and silt) on the west shoreline, and outwash plain deposits (well-

sorted and stratified sand with gravel) at the east shoreline. 

Local geology maps indicate that bedrock underlying the site consists of sedimentary rocks 

of the Rhode Island Formation (Quinn, 1954).  The formation is generally described as 

sandstone and shale, also containing conglomerate, anthracite coal, and metasedimentary 

rock.  Crossbedding and irregular discontinuous bedding are common to this formation. 

4.2 Subsurface Conditions 

Based on our review of the available geotechnical information, the general soil strata are as 

follows, beginning at the ground surface.  The subsurface conditions are known only at the 

exploration locations.  Conditions between explorations may differ significantly from those 

described below.  The subsurface conditions described below are based on data from 

previous investigations. 

I. Existing Fill – Causeway embankment fill was encountered in borings BB-1 and BB-5/BB-

5A, extending to approximately El. -10.0 feet and El. -4.5 feet, respectively.  The granular fill 

was generally described as brown well-graded sand to sand with gravel (SW), with trace 

amounts of silt fines.  Boring BB-5 notes the presence of organics in trace amount within the 

fill, as well as timber between depths of approx. 2.5 and 6.5 feet.  Boring BB-5 also 

encountered an obstruction at approximately El. -4.5 feet that resulted in bent steel casing.   

 

SPT N-values ranged from 2 to 37 blows per foot (bpf), with an average of 16 bpf, indicating 

medium dense conditions with occasional loose and dense zones.   

 

II. Organic Soils – Organic-laden soils were observed in most borings conducted at the site, 

as noted below.  These soils were generally described as gray sandy organic soil, sandy 

organic soil with gravel, and gravelly organic soil with sand (OL).  Other than in boring BB-

3, organic soils directly overlaid weathered rock.   

 

SPT N-values in the organic soils ranged from 2 to 26 blows per foot (bpf), with an average 

of 13 bpf, indicating very soft to very stiff consistency. 
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Table 1 – Summary of Organic Soils 

Boring 

ID 

Depth to 

Top 

(ft) 

Depth to 

Bottom 

(ft) 

Bottom 

Elevation 

(ft – NAVD88 

+ 1.3) 

Location Description 

2020 Borings (by others) 

BB-1 23.0 29.5 -16.5 West abutment 
Sandy organic soil; gray, 

very loose.   

BB-2 
0.0 

(mudline) 
8.0 -17.0 

Between west 

abutment and 

Pier 1 

Sandy organic soil with 

gravel; gray, loose to 

medium dense. 

BB-3 
0.0 

(mudline) 
8.0 -15.4 

Between Pier 1 

and Pier 2 

Sandy organic soil with 

gravel; gray to brown, 

loose to medium dense, 

trace shells at mudline. 

BB-4 
0.0 

(mudline) 
3.5 -20.4 

Between Pier 2 

and east 

abutment 

Gravelly organic soil with 

sand; gray, medium dense 

BB-5A - - - East abutment None observed 

 

III. Sand and Gravel – A 4 to 7-foot thick stratum of sand and gravel was encountered in BB-

3 and BB-5A below the organic soils and existing fill strata, respectively.  These soils were 

described as brown to gray well graded gravel with sand (GW) and well graded sand with 

gravel (SW).  SPT N-values ranged from 20 to 21 bpf, indicating medium dense conditions.   

 

IV. Weathered Rock – A thick stratum of highly weathered to decomposed shale is present 

below the bridge, and was sampled in all borings during the 2020 investigation.  Recovered 

samples were gray to dark gray.  The weathered rock was generally not of sufficient 

consistency to allow rock core sampling.  In BB-5A, multiple cores were attempted through 

the weathered rock (44-49 feet deep, 64-69 feet deep) with no core recovery.  Where split-

spoon samples were attempted, SPT N-values ranged from 18 bpf to refusal, generally 

increasing with depth.  The top of weathered rock was highest at the west and east abutments 

(El. -15.5 and -10.2, respectively), and lower within the channel.  Weathered rock conditions 

are summarized in Table 3. 

 

Shale Bedrock – Higher consistency shale rock was cored in borings BB-1 and BB-5A.  The 

top of this rock varied widely from El. -21.0 (BB-1) to -66.2 (BB-5A). Recovered samples 

were described as gray or dark gray, very soft to medium hard, highly to moderately 

weathered shale.  Rock Quality Designations (RQDs) ranges from 7 to 58 percent.  The 
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unconfined compressive strength from El. -30.2 to El. -30.6 in BB-1 was measured at 1,740 

psi.  Bedrock conditions are summarized in Table 3. 

 

Table 2 – Interpreted Weathered Rock/Bedrock Conditions 

Boring 

ID 

Depth 

to Top 

(ft) 

Depth to 

Bottom 

(ft) 

Top 

Elevation 

(ft – NAVD88 

+ 1.3 ft) 

Location Description 

2020 Borings (by others) 

BB-1 

28.5 34.0 -15.5 

West 

abutment 

Highly weathered bedrock,  

N = 21 

34.0 44.0 -21.0 

Highly to moderately 

weathered SHALE,  

RQD = 7 to 58% 

BB-2 

8.0 15.0 -17.0 Between 

west 

abutment 

and Pier 1 

Highly weathered bedrock,  

N = 19 

15.0 30.4 -24.0 
Highly weathered bedrock,  

N = 77 to Refusal 

BB-3 

12.0 30.0 -19.4 
Between 

Pier 1 and 

Pier 2 

Highly weathered bedrock,  

N = 18 to 29 

30.0 32.0 -37.4 
Highly weathered bedrock,  

N = 85 

BB-4 3.5 30.3 -21.7 

Between 

Pier 2 and 

east 

abutment 

Highly weathered bedrock,  

N = 100+ to Refusal 

BB-5A 

23.0 79.0 -10.2 
East 

abutment 

Highly weathered bedrock,  

N = 36 to Refusal 

79.0 84.0 -66.2 
Moderately weathered 

SHALE, RQD = 40% 

 

4.3 Groundwater Conditions 

Groundwater was noted near the abutments in borings BB-1 and BB-5A at El. 1.5 and El. -

0.2, respectively, which is generally in line with the surface water in the Barrington River. 
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Groundwater level measurements and observations represent conditions at the times and 

locations indicated.  Significantly different groundwater levels may occur at other times and 

locations.  Groundwater at this site is expected to be tidally influenced. 
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5.  Design Recommendations 

This project will be implemented using the Design-Build delivery method.  This report 

addresses geotechnical considerations associated with the Base Technical Concept (BTC), as 

understood by GEI at the time of this report.  The design criteria presented herein should be 

reviewed by GEI for continued applicability if and when revisions from the BTC are made 

by the design-build team concerning bridge configuration, design loads, etc. 

5.1 Code Reference 

Project design parameters and computations generally follow those described in the relevant 

sections of the AASHTO LRFD Bridge Design Specifications (AASHTO 9th Ed., 2020), 

supplemented by the most recent edition of the RIDOT LRFD Bridge Design Manual. 

5.2 Soil Properties 

Recommended soil properties for design are presented below.  We selected these values 

based on published correlations to SPT N-values, soil descriptions, and our engineering 

judgement.   

Table 3 – Soil Properties for Design 

STRATUM 

Angle of 

Internal 

Friction, 

ϕ  

(deg.) 

Cohesion, 

c (lb/ft2) 

Moist Unit 

Weight (γt) 

(lb/ft3) 

New Structural Fill 

(Gravel Borrow or 

Pervious Fill) 

34 0 125 

I. Exiting Embankment Fill 32 0 120 

II. Organic Soils 28 0 110 

III. Sand and Gravel 34 0 120 

IV. Weathered Rock 38 0 135 
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5.3 Bridge Foundation Design 

5.3.1 General 

Drilled micropiles socketed into weathered rock were assumed for support of the bridge 

elements shown on the BTC plans.  Driven piles would generally not be preferred due to the 

presence of in-service overhead wires.  Wingwalls and retaining walls were assumed to be 

supported on conventional shallow foundations. 

5.3.2 Micropile Axial Capacity 

BTC plans show the bridge piers and abutments being supported on a combination of plumb 

and battered micropiles. 

 

Micropiles should be designed by a Rhode Island-registered professional engineer.  The piles 

must provide sufficient compressive and lateral capacity and should be designed in 

accordance with the structural requirements in Article 10.9.3.10 of the AASHTO LRFD 

Bridge Design Specifications.  Bending capacity at the joints is significantly less than the 

capacity of the intact casing; we recommend that this be analyzed during final design with 

the chosen casing size. 

 

The final micropile design should be checked with a pre-production verification pile load test 

on a sacrificial pile in accordance with Article 10.9.3.5.4 of the AASHTO Specifications.  

We recommend that the load test be located near the east abutment, and the load test can be 

conducted using either compression or tension.  Assuming a load test is conducted, the bond 

zone may be designed based on a resistance factor of 0.70 (Strength Limit) per Table 

10.5.5.2.5-1 of the AASHTO Specifications.  A resistance factor of 1.0 should be used for 

the Extreme Event limit state.   

 

Micropile spacing should be at least three times the pile diameter or 2.5 ft, whichever is  

greater, to limit group interaction effects.  The piles should extend at least 12 inches into the  

pile cap.  

 

We estimated the capacity of two common micropile sizes bonded into weathered rock 

similar to that encountered at the site, as shown below.  Structural capacity must also be 

verified by the micropile designer.  The final micropile design will incorporate the actual 

diameter of the casing and bond socket to be used. 
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Table 4 – Estimated Micropile Geotechnical Resistance –Bridge No 083751 

 

Pile Type & Size 
Bond 

Length 

(ft) 

Nominal 

Axial Resistance 

(kips) 

Factored 

Axial Resistance 

(kips) 

9.625-inch O.D.; 0.5-inch wall 

thickness; 9.625-inch bond zone 

in weathered rock 

35 220 154 

11.875-inch O.D., 0.5-inch wall 

thickness; 11.875-inch bond zone 

in weathered rock 

30 233 163 

 

Highly variable conditions within the weathered rock bond zone should be expected.  Where 

installed through the causeway fill, large obstructions may be encountered.  Appropriate 

measures for constructing the micropiles under the conditions described on the boring logs 

should be incorporated into the micropile design.  We recommend that a detailed Micropile 

Special Provision be developed which is tailored to this project.          

 

Placement of grade-raise fill behind the proposed abutments will induce settlements within 

the causeway fill and underlying native soils.  If these settlements are estimated to be greater 

than 0.4 inches within soils surrounding the micropiles, the final foundation design should 

incorporate downdrag loads.   

5.3.3 Pile Lateral Response 

We performed lateral capacity analysis of the pile foundations using the software LPILE, 

assuming free-head conditions.  This analysis considers capacity developed from soil-pile 

interaction and does not include the horizontal component of the axial capacity for battered 

piles.  Lateral capacity was evaluated in this manner at displacements of ½-inch and 1-inch.  

A corrosion allowance of 1/16-inch on the exterior surface of the casing was assumed.  

Additional inputs included 80 ksi (API N80) permanent casing seated 17 feet into the 

weathered rock bond zone and a single No. 18 Grade 75 center reinforcing bar.  We also 

modeled the condition shown on the BTC plans, where an outer sleeve is installed to the 

mudline and grouted.   
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Table 5 – Micropile Lateral Resistance –Bridge No 083751 

 

Pile Type & Size 
Deflection 

Max. Shear1 

(kips) 

Depth to Fixity 

(feet) 

45-foot, 9.625-inch O.D.; 0.545-

inch wall thickness; 9.625-inch 

bond zone in weathered rock 

½-inch 0.6 39.2 

1-inch 1.2 39.2 

45-foot, 9.625-inch O.D., 0.545-

inch wall thickness; 9.625-inch 

bond zone in weathered rock; 

11.875-inch O.D., 0.582-inch wall 

outer casing 

½-inch 1.1 39.2 

1-inch 2.1 40.0 

45-foot, 11.875-inch O.D., 0.582-

inch wall thickness; 11.875-inch 

bond zone in weathered rock 

½-inch 1.2 41.3 

1-inch 2.3 42.0 

45-foot, 11.875-inch O.D., 0.582-

inch wall thickness; 11.875-inch 

bond zone in weathered rock; 

13.375-inch O.D., 0.48-inch wall 

thickness outer casing 

½-inch 1.6 42.0 

1-inch 3.0 42.8 

1As developed from soil-pile interaction.  For battered piles, this would be separate from the  

horizontal component of the axial capacity. 

 

This evaluation does not consider the scoured condition.  This case should be checked for 

final pile design.   

 

5.4 Wall Bearing 

Wingwalls and approach retaining walls will bear within loose to dense historic causeway 

fills.  Variable conditions with potential for unsuitable materials should be expected during 

foundation excavations and at subgrade elevation.  Given the potential for variability within 

the fill and the presence of soft natural soils at depth, consideration should be given to wall 

types that can accommodate higher levels of differential movement.  Wingwalls should be 

structurally isolated from the pile-supported abutments.     

 

Wingwalls and approach retaining walls should be evaluated for bearing at the strength and 

service limit states according to site grades and wall heights determined during final design.   

5.5 Lateral Earth Pressures 

New abutments, wingwalls, and retaining walls should be designed to withstand active lateral 

earth pressures.  Assuming the abutments, wingwalls, and retaining wall will be backfilled 
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per RIDOT procedures, a unit weight of 125 pcf and an internal friction angle (ϕ) of 34 

degrees may be assumed.  

Table 6 – Lateral Earth Pressure Coefficients for Wingwalls and Abutments 

Support Condition Lateral Coefficient 

Active Condition 0.28 

At-rest Condition 0.44 

Passive Condition 3.54 

 

Earth pressures should be applied as shown on Fig. 3.11.5.3-1 of the AASHTO LRFD 

manual.  Design of abutments and walls should also include a live load surcharge, in 

accordance with AASHTO 3.11.6.4. 

 

For calculating nominal sliding resistance for footings, we recommend the following: 

Table 7 – Sliding Resistance 

Footing Type 
Coefficient of Friction 

(Table 3.11.5.3-1) 

Resistance Factor      

(Table 10.5.5.2.2-1) 

Cast-in-place Concrete 0.55 0.80 

Precast Concrete 0.45 0.90 

 

The passive resistance provided by any soils in front of the constructed abutments, 

wingwalls, and retaining walls should be ignored. 

5.6 Approach Embankments 

Vertical profile adjustments will result in approximately 3 to 4 feet of fill placed behind the 

bridge abutments.  This load will induce some settlement, both in soils below the fill and 

within the fill itself.  We estimate these settlements will be on the order of 1.0 to 1.5 inches, 

with most occurring quickly (within 2 weeks of placement) and be built out during 

construction.  Consideration should be given to raising the embankments during the early 

stages of construction, in order to allow settlements to occur and reduce the potential for 

differential grades between the abutment and backfill. 

 

Finish embankment slopes should be constructed at grades no steeper than 2H:1V.  Where 

embankments will be widened and new fill placed, the new fill should be stepped or keyed 



G E O T E C H N I C A L  I N T E R P R E T I V E  R E P O R T  

R I D O T  B R I D G E  N O .  0 8 3 7 5 1  

E A S T  B A Y  B I K E  P A T H  O V E R  B A R R I N G T O N  R I V E R  

B A R R I N G T O N ,  R H O D E  I S L A N D  

F E B R U A R Y  4 ,  2 0 2 2  

 

 

GEI Consultants, Inc.  14  

into the existing fill to help prevent a slip surface from forming at the contact between new 

and existing fill.   

5.7 Seismic Design 

Based on Standard Penetration Test N-values from the 2020 borings performed by others, 

and in accordance with Article 3.10.3.1 of the AASHTO Bridge Specifications, we 

recommend that the project be classified as Site Class D.  
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6.  Construction Considerations 

6.1 Excavation and Dewatering  

At a minimum, all excavations should be made in accordance with Occupational Safety and 

Health Administration (OSHA) standards.   

 

Where required, excavation is expected to proceed through historic causeway fills of variable 

consistency.  Obstructions requiring removal may be encountered.  The maximum cut slope 

rates to determine the need for excavation support systems should be 1.5H:1V.  Any 

necessary excavation support systems should be designed by a Rhode Island-registered 

professional engineer experienced in excavation support design.  The design should be 

submitted for review before installation.  Appropriate measures for constructing excavation 

support under the conditions described on the boring logs should be incorporated into the 

design.     

 

Excavation for the abutments as shown on the BTC plans would likely extend below 

groundwater.  All new foundation work should be conducted in the dry.  If encountered, 

water can be pumped from excavations using a shallow sump and discharged elsewhere on 

site.  Discharging into waterways or storm sewers may require permits.  Surface water should 

also be diverted away from the excavations. 

 

Any necessary excavation support systems should be designed by a Rhode Island-registered 

professional engineer experienced in design of such elements.  The engineer should be 

engaged by the contractor and should submit the designs for review before installation.   

6.2 Subgrade Preparation 

Loose or disturbed soil should be removed from the bottom of the footing/pile cap 

excavations, and the subgrade should be prepared in accordance with RIDOT specifications.  

Bearing surfaces should be free of standing water, frost, and loose soil.  Areas of the 

subgrade disturbed by traffic or surface water should be re-compacted.  It may be desirable to 

place a 12-inch working platform of Gravel Borrow underlain by geotextile fabric to protect 

the subgrades, improve accessibility, and facilitate dewatering (as required).   

 

Zones within the foundation soils may be frost susceptible.  Therefore, if construction is 

performed during freezing weather, special precautions will be required to prevent the 

subgrade soils from freezing.  Freezing of the soil beneath the foundation during construction 

may result in subsequent settlement of the structure.  All subgrades should be free of frost.  
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Frost-susceptible subgrade soils that have frozen should be removed and replaced in 

accordance with RIDOT standard specifications. 

6.3 Backfilling 

In general, fill materials should be placed and compacted in accordance with RIDOT 

Standard Specifications.  However, we recommend that compaction in areas too small for a 

smooth wheel vibratory compactor, within 5 feet of walls less than 15 feet high, or within 10 

feet of walls greater than 15 feet high, should be performed using a vibratory walk-behind 

roller or plate compactor (weighing at least 200 lbs. imparting an impact load of at least 2.5 

tons), with soil placed in maximum 6-inch-thick-loose lifts.   
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7.  Limitations 

Our recommendations are based on the project information provided to us at the time of this 

report and may require modification if there are any changes in the nature, design, or location 

of the proposed construction.  We recommend that GEI be engaged to review the final plans 

and specifications to judge whether changes in the project affect the validity of our 

recommendations and whether our recommendations have been properly implemented in the 

design. 

 

The recommendations in this report are based in part on the data obtained from the borings.  

The nature and extent of variations between borings may not become evident until 

construction.  If variations from the anticipated conditions are encountered, it may be 

necessary to revise the recommendations in this report.  Therefore, we recommend that GEI 

be engaged to make site visits during construction to:  a) check that the subsurface conditions 

exposed during construction are in general conformance with our design assumptions and 

b) ascertain that, in general, the geotechnical aspects of the work are being performed in 

compliance with the contract documents. 

 

Our professional services for this project have been performed in accordance with generally 

accepted engineering practices; no warranty, express or implied, is made. 
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1.  Introduction 

1.1 Project Summary 

This report addresses geotechnical considerations for the replacement of Bridge No. 083851, 

which carries the East Bay Bike Path over the Palmer River in Warren and Barrington, 

Rhode Island.   

 

GEI Consultants, Inc. (GEI) was retained by BL Companies to prepare this Geotechnical 

Investigative Report (GIR) in support of the Base Technical Concept (BTC) design efforts.  

This report presents the results of subsurface explorations conducted to date by others, our 

evaluation of the existing subsurface conditions, and geotechnical recommendations for 

design and construction.   

1.2 Scope of Services 

GEI’s scope of work for this project included the following: 

 

1. Reviewed available published geologic data, existing bridge plans, and proposed 

bridge design information provided to us. 

2. Reviewed the results of previous geotechnical explorations and developed soil 

properties for analyses. 

3. Evaluated foundation types for the replacement bridge and provided foundation 

recommendations.   

4. Presented the results of the explorations, our analyses, and our recommendations in 

this report.  

1.3 Location/Elevation Reference and Datum 

The elevations presented in this report are in reference to the project vertical datum presented 

on the Base Technical Concept (BTC) plans provided by BL Companies, which is 1.3 feet 

higher than NAVD 88.  Pertinent elevations from the historical drawings and previous 

investigations have been converted to the project vertical datum. 

 

Northing/easting coordinates referenced in this report are in Rhode Island State Plane, NAD 

83. 
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2.  Site and Project Description 

2.1 Existing Conditions 

Bridge No. 083851, originally constructed as a railroad bridge, was converted to a bike path 

structure in 1987.  The 290-feet long curved bridge carries the 10-feet-wide bicycle path and 

two 4-feet wide sidewalks across the Palmer River.   

 

The east and west abutments are timber crib walls with flared wingwalls, fronted with riprap 

protection.  The remainder of the substructure is comprised of bents with 5 to 6 timber piles 

or two 15-inch diameter steel piles installed to bedrock.  Modifications performed in 1987 

included adding two rock anchors to 6 of the timber bents and all 6 steel pile bents.  The rock 

anchors consist of 5-inch diameter steel pipe casing with post-tensioned strands and a 

minimum 10-foot pressure-grouted rock socket.  Rock anchors were designed to resist an 

axial tensile load of 30 kips.  The lengths of the timber piles, steel piles, and rock anchors are 

not known. 

 

The west approach to the bridge is along a short causeway that extends into the Palmer River.  

The Palmer River is tidal, with a mean high water of El. 2.23 and mean low water of El.        

-1.90.  Evidence of scour has been noted during previous inspections along the upstream and 

downstream sections of the abutments and, potentially, in the form of scour holes around 

piers. 

 

Overhead electric and communication lines span the south side of the bridge. 

2.2 Proposed Construction 

GEI has reviewed the Base Technical Concept (BTC) plans prepared by BL Companies, 

dated December 2021.  We understand the BTC design is a full replacement of Bridge 

083851.  The replacement bridge shown would consist of three spans and be 300 feet in 

length.  The vertical profile of the bridge would be raised to a maximum elevation of 14.64 

feet at the center, and by up to 2 feet above current grade at the abutments.  To accommodate 

the grade-raise fills behind the abutments, retaining walls would be required along the 

approach sections.  The out-to-out width will be 17’-4”.  A minimum navigable width of 40 

feet must be maintained within the channel. 

The BTC plans show the steel rolled beam superstructure supported by conventional pile-

supported abutments and two pile-supported piers.  Wingwalls are shown as supported on 

spread footings.  The pile caps for the piers will be raised to directly support the bearings, 

which will result in an unsupported length of pile from the bottom of the pile cap to the mud 
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line.  To provide additional lateral support though the unsupported length, a grouted outer 

casing is shown. 

We understand the overhead wires on the south side of the bridge are to be left in place and 

protected during construction, unless the Design-Build team is able to secure arrangements 

for relocation.  We have assumed the wires will be maintained in their current position, 

which would present a constraint for bridge pile installations.   
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3.  Geotechnical Explorations 

3.1 Existing Geotechnical Information 

Historical boring and laboratory data from previous geotechnical investigations was reviewed 

during the course of this work.  These borings are attached for reference in Appendix A in 

original form. GEI assumes no responsibility for the completeness or accuracy of this 

subsurface data collected by others. 

3.1.1 1978 Borings 

Twelve historical borings (B1 through B12) conducted by others in 1978 are included on the 

1987 drawings.  These borings were advanced to drilling refusal to depths of 9.5 to 37.1 feet.  

The borings included Standard Penetration Testing (SPT) and sampling. 

3.1.2 2020 Borings 

Four (4) borings (BB-1 through BB-4) with SPT sampling were conducted by others in 2020 

in support of the concept/preliminary design effort.  Geotechnical laboratory testing was also 

conducted in conjunction with this geotechnical investigation. 
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4.  Subsurface Conditions 

4.1 Geologic Setting 

Local surficial geology maps indicate that the bridge alignment is underlain by glacial kame 

terrace deposits (stratified sand, gravel, and silt) at the east side of the bridge, and outwash 

plain deposits (well-sorted and stratified sand with gravel) at the west side of the bridge. 

Local geology maps indicate that bedrock underlying the site consists of sedimentary rocks 

of the Rhode Island Formation (Quinn, 1954).  The formation is generally described as 

sandstone and shale, also containing conglomerate, anthracite coal, and metasedimentary 

rock.  Crossbedding and irregular discontinuous bedding are common to this formation. 

4.2 Subsurface Conditions 

Based on our review of the available geotechnical information, the general soil strata are as 

follows, beginning at the ground surface.  The subsurface conditions are known only at the 

exploration locations.  Conditions between explorations may differ significantly from those 

described below.  The subsurface conditions described below are based on data from 

previous investigations. 

I. Existing Fill – Embankment fill was encountered in behind the abutments in BB-1 and BB-

4 to 13.5 feet deep.  This material was generally described as brown well graded sand with 

gravel (SW), with trace amounts of silty fines.  B1 noted the presence of wood in the fill to 7 

feet below 1978 grade. 

 

SPT N-values ranged from 9 to 26 blows per foot (bpf), with an average of 15 bpf, indicating 

medium dense conditions with occasional loose zones.   

 

II. Organic Soils – Organic-laden soils were observed in BB-2 and BB-3, as noted below.  

These soils were generally described as gray sandy organic soil with gravel (OL) and 

contained shells.  Organic soils overlaid sand and gravel or weathered rock.   

 

SPT N-values ranged from 10 to 45 blows per foot (bpf), medium dense to dense 

consistency. 
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Table 1 – Summary of Organic Soils 

Boring 

ID 

Depth to 

Top 

(ft) 

Depth to 

Bottom 

(ft) 

Bottom 

Elevation 

(ft – NAVD88 

+ 1.3) 

Location Description 

2020 Borings (by others) 

BB-2 0.0 2.5 -11.6 
Near Pier 

1 

Sandy organic soil with gravel, 

gray, loose, some shells 

BB-3 0.0 4.0 -14.0 
Near Pier 

2 

Sandy organic soil with gravel, 

gray, dense, some shells 

 

III. Sand and Gravel – A 3.5 to 5-foot thick layer of sand and gravel was encountered in 2020 

borings BB-1, BB-2, and BB-4 below the fill and organic soils.  Soils in this stratum were 

described as dark gray to gray well graded sand with gravel (SW) to well graded sand with 

silt and gravel (SW-SM).  This layer overlaid the silt stratum in BB-1 and weathered rock 

elsewhere.  SPT N-values ranged from 15 to 217bpf, indicating medium dense conditions.   

 

IV. Silt – An approximately 9-foot thick layer of silt was encountered in BB-1 below the 

sand and gravel.  This layer of silt was also noted in several of the 1978 borings along the 

western half of the alignment:  B1 through B5, and B7.  The silt generally decreased in 

thickness to the east.  The silt (ML) was described as dark gray to gray, containing some fine 

sand and occasionally containing gravel or rock/shale fragments.  SPT N-values were 19 bpf, 

indicating very stiff consistency.   

 

V. Weathered Rock – A thick stratum of highly weathered to decomposed shale is present 

below the bridge, and was sampled in all borings during the 2020 investigation.  Recovered 

samples were gray.  The weathered rock was generally not of sufficient consistency to allow 

rock core sampling.  SPT N-values ranged from 31 bpf to refusal, generally increasing with 

depth.  Weathered rock was encountered the shallowest at the east abutment (El. -10.5), and 

was encountered deeper to the west (El. -18.5 at the west abutment).  Weathered rock 

conditions are summarized in Table 3. 

 

Shale Bedrock – Bedrock was of sufficient quality for rock core sampling in three of the 

2020 borings.  The top of bedrock varied widely from El. -16.5 near the east abutment to       

-74.5 near the west abutment. Recovered core samples were described as gray or dark gray, 

very soft to medium hard, highly to moderately weathered shale.  The bedrock cored in BB-4 

was described as slightly weathered.  Rock Quality Designations (RQDs) ranged from 7 to 
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67 percent.  The unconfined compressive strength from El. -25.9 to El. -26.36 in BB-3 was 

measured at 415 psi.   

 

Bedrock cores were also attempted in two of the 1987 borings (B6A, B8).   The core 

recoveries were 7 percent and 60 percent of the 5-foot penetrations, and recovered samples 

were described as yellow brown weathered rock or boulders to weathered rock or boulders 

with quartz pebbles.  As noted in Section 4.1, crossbedding and irregular discontinuous 

bedding are common to the Rhode Island Formation. 

 

Bedrock conditions are summarized in Table 2. 

 

Table 2 – Summary of Weathered Rock and Bedrock Conditions 

Borin

g ID 

Depth to 

Top 

(ft) 

Depth to 

Bottom 

(ft) 

Top 

Elevation 

(ft – NAVD88 + 

1.3 ft) 

Location Description 

2020 Borings (by others) 

BB-1 

28.0 84.0 -18.5 
Behind west 

abutment 

Highly weathered bedrock,     

N = 85 to Refusal 

84.0 94.0 -74.5 
Highly to slightly weathered 

SHALE, RQD = 7 to 67% 

BB-2 

7.5 13.5 -16.6 

Near Pier 1 

Highly weathered bedrock,      

N = 31 

13.5 31.0 -22.6 
Highly weathered bedrock,      

N = 100+ to Refusal 

BB-3 

4.0 8.0 -14.0 

Near Pier 2 

Highly weathered bedrock,      

N = Refusal 

8.0 18.0 -18.0 

Highly to moderately 

weathered SHALE, RQD = 

12% 

BB-4 

18.0 24.0 -10.5 
Behind east 

abutment 

Highly weathered bedrock,     

N = 36 

24.0 34.0 -16.5 
Slightly weathered SHALE, 

RQD = 37% 

1978 Borings (by others) a 

B1 24.0 37.1 - 
Behind west 

abutment 

Weathered SHALE with pyrite 

seams, N = 29 to Refusal 

B2 10.0 22.0 - 
Near west 

abutment 

Weathered SHALE,                 

N = 40 to 100+ 
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B3 8.0 14.0 - 

Between west 

abutment and 

Pier 1 

Weathered SHALE, N = 52 

(with 300-pound hammer) to 

Refusal 

B4 8.0 15.5 - Near Pier 1 Weathered SHALE, N = 100+ 

B5 7.0 10.0 - Near Pier 1 
Weathered SHALE,                

N = Refusal 

B6/6A 

11.0 16.0 - 
Between Piers 

1 and 2 

Weathered Rock or Boulders 

with Quartz Pebbles, Core 

recovery = 7% 

16.0 17.0 - 
Weathered rock or boulder 

fragments, N = Refusal 

B7 23.5 25.0 - 
Between Piers 

1 and 2 

Weathered rock or boulder 

fragments, N = Refusal (with 

300-pound hammer) 

B8 

6.0 9.0 - 

Near Pier 2 

Weathered SHALE, N = 72 

(with 300-pound hammer) 

9.0 14.0 - 

Yellow brown weathered rock 

or boulders, Core recovery = 

60% 

B9 3 4 - Near Pier 2 SHALE, N = Refusal 

B10/ 

10A 
8 9.5 - 

Between Pier 

2 and east 

abutment 

Weathered rock or boulder 

fragments, N = Refusal 

B11 17.5 20 - 
Near east 

abutment 

Weathered rock or boulder 

fragments, N = Refusal 

B12 19 19.5 - 
Behind east 

abutment 

Weathered rock or boulders, N 

= Refusal 
a Depths noted for 1978 borings are depth below top of previous bridge.   

4.3 Groundwater Conditions 

Groundwater in borings BB-1 and BB-54 was recorded at El. 1.3 and El. 3.4, respectively, 

which is generally in line with the surface water in the Palmer River. 

Groundwater level measurements and observations represent conditions at the times and 

locations indicated.  Significantly different groundwater levels may occur at other times and 

locations.  Groundwater at this site is expected to be tidally influenced. 
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5.  Design Recommendations 

This project will be implemented using the Design-Build delivery method.  This report 

addresses geotechnical considerations associated with the Base Technical Concept (BTC), as 

understood by GEI at the time of this report.  The design criteria presented herein should be 

reviewed by GEI for continued applicability if and when revisions from the BTC are made 

by the design-build team concerning bridge configuration, design loads, etc. 

5.1 Code Reference 

Project design parameters and computations generally follow those described in the relevant 

sections of the AASHTO LRFD Bridge Design Specifications (AASHTO 9th Ed., 2020), 

supplemented by the most recent edition of the RIDOT LRFD Bridge Design Manual. 

5.2 Soil Properties 

Recommended soil properties for design are presented below.  We selected these values 

based on published correlations to SPT N-values, soil descriptions, and our engineering 

judgement.  Recommended soil properties for design are presented below.  We selected these 

values based on published correlations to SPT N-values, soil descriptions, and our 

engineering judgement.   

Table 3 – Soil Properties for Design 

STRATUM 

Angle of 

Internal 

Friction, 

ϕ  

(deg.) 

Cohesion, 

c (lb/ft2) 

Moist Unit 

Weight (γt) 

(lb/ft3) 

New Structural Fill 

(Gravel Borrow or 

Pervious Fill) 

34 0 125 

I. Exiting Embankment Fill 32 0 120 

II. Organic Soils 28 0 110 

III. Sand and Gravel 34 0 120 

IV. Silt 28 200 115 

V. Weathered Rock 38 0 135 
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5.3 Foundation Design 

5.3.1 General 

Drilled micropiles socketed into weathered rock were assumed for support of the bridge 

elements shown on the BTC plans.  Driven piles would generally not be preferred due to the 

presence of in-service overhead wires.  Wingwalls and retaining walls were assumed to be 

supported on conventional shallow foundations. 

5.3.2 Micropile Axial Capacity 

BTC plans show the bridge piers and abutments being supported on a combination of plumb 

and battered micropiles. 

 

Micropiles should be designed by a Rhode Island-registered professional engineer.  The piles 

must provide sufficient compressive and lateral capacity and should be designed in 

accordance with the structural requirements in Article 10.9.3.10 of the AASHTO LRFD 

Bridge Design Specifications.  Bending capacity at the joints is significantly less than the 

capacity of the intact casing; we recommend that this be analyzed during final design with 

the chosen casing size. 

 

The final micropile design should be checked with a pre-production verification pile load test 

on a sacrificial pile in accordance with Article 10.9.3.5.4 of the AASHTO Specifications.  

We recommend that the load test be located near the east abutment, and the load test can be 

conducted using either compression or tension.  Assuming a load test is conducted, the bond 

zone may be designed based on a resistance factor of 0.70 (Strength Limit) per Table 

10.5.5.2.5-1 of the AASHTO Specifications.  A resistance factor of 1.0 should be used for 

the Extreme Event limit state.   

 

Micropile spacing should be at least three times the pile diameter or 2.5 ft, whichever is  

greater, to limit group interaction effects.  The piles should extend at least 12 inches into the  

pile cap.  

 

We estimated the capacity of two common micropile sizes bonded into weathered rock 

similar to that encountered at the site, as shown below.  Structural capacity must also be 

verified by the micropile designer.  The final micropile design will incorporate the actual 

diameter of the casing and bond socket to be used. 
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Table 4 – Estimated Micropile Geotechnical Resistance –Bridge No 083851 

 

Pile Type & Size Bond Length 

(ft) 

Nominal 

Axial Resistance 

(kips) 

Factored 

Axial Resistance 

(kips) 

9.625-inch O.D.; 0.5-inch wall 

thickness; 35-foot, 9.625-inch 

bond zone in weathered rock 

35 220 154 

11.875-inch O.D., 0.5-inch wall 

thickness; 30-foot, 11.875-inch 

bond zone in weathered rock 

30 233 163 

 

Highly variable conditions within the weathered rock bond zone should be expected.  Sound 

bedrock was only encountered in two of the 2020 boring locations at the site, with the top 

elevation varying significantly.  Sound bedrock may be encountered in the micropiles 

installed for the west abutment.  Where installed through the causeway fill, large obstructions 

may be encountered.  Appropriate measures for constructing the micropiles under the 

conditions described on the boring logs should be incorporated into the micropile design.  

We recommend that a detailed Micropile Special Provision be developed which is tailored to 

this project.          

 

Placement of grade-raise fill behind the proposed abutments will induce settlements within 

the causeway fill and underlying native soils.  If these settlements are estimated to be greater 

than 0.4 inches within soils surrounding the micropiles, the final foundation design should 

incorporate downdrag loads.   

5.3.3 Pile Lateral Response 

We performed lateral capacity analysis of the pile foundations using the software LPILE, 

assuming free-head conditions.  This analysis considers capacity developed from soil-pile 

interaction and does not include the horizontal component of the axial capacity for battered 

piles.  Lateral capacity was evaluated in this manner at displacements of ½-inch and 1-inch.  

A corrosion allowance of 1/16-inch on the exterior surface of the casing was assumed.  

Additional inputs included 80 ksi (API N80) permanent casing seated 15 feet into the 

weathered rock bond zone and a single No. 18 Grade 75 center reinforcing bar.  We also 

modeled the condition shown on the BTC plans, where an outer sleeve is installed to the 

mudline and grouted.   
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Table 5 – Micropile Lateral Resistance –Bridge No 083851 

 

Pile Type & Size 
Deflection 

Max. Shear1 

(kips) 

Depth to Fixity 

(feet) 

40-foot, 9.625-inch O.D.; 0.545-

inch wall thickness; 9.625-inch 

bond zone in weathered rock 

½-inch 1.0 33.6 

1-inch 1.8 34.3 

40-foot, 9.625-inch O.D., 0.545-

inch wall thickness; 9.625-inch 

bond zone in weathered rock; 

11.875-inch O.D., 0.582-inch wall 

outer casing 

½-inch 1.4 34.3 

1-inch 2.7 35.0 

40-foot, 11.875-inch O.D., 0.582-

inch wall thickness; 11.875-inch 

bond zone in weathered rock 

½-inch 1.7 36.4 

1-inch 3.2 37.1 

40-foot, 11.875-inch O.D., 0.582-

inch wall thickness; 11.875-inch 

bond zone in weathered rock; 

13.375-inch O.D., 0.48-inch wall 

thickness outer casing 

½-inch 2.1 37.1 

1-inch 4.0 37.8 

1As developed from soil-pile interaction.  For battered piles, this would be separate from the  

horizontal component of the axial capacity. 

 

This evaluation does not consider the scoured condition.  This case should be checked for 

final pile design.   

 

5.4 Wall Bearing 

Wingwalls and approach retaining walls will bear within loose to dense historic causeway 

fills.  Variable conditions with potential for unsuitable materials should be expected during 

foundation excavations and at subgrade elevation.  Given the potential for variability within 

the fill, consideration should be given to wall types that can accommodate higher levels of 

differential movement.  Wingwalls should be structurally isolated from the pile-supported 

abutments.     

 

Wingwalls and approach retaining walls should be evaluated for bearing at the strength and 

service limit states according to site grades and wall heights determined during final design.   

5.5 Lateral Earth Pressures 

New abutments, wingwalls, and retaining walls should be designed to withstand active lateral 

earth pressures.  Assuming the abutments, wingwalls, and retaining wall will be backfilled 



G E O T E C H N I C A L  I N T E R P R E T I V E  R E P O R T  

R I D O T  B R I D G E  N O .  0 8 3 8 5 1  

E A S T  B A Y  B I K E  P A T H  O V E R  P A L M E R  R I V E R  

W A R R E N  A N D  B A R R I N G T O N ,  R H O D E  I S L A N D  

F E B R U A R Y  4 ,  2 0 2 2  

 

 

GEI Consultants, Inc.  13  

per RIDOT procedures, a unit weight of 125 pcf and an internal friction angle (ϕ) of 34 

degrees may be assumed.  

 

Table 6 – Lateral Earth Pressure Coefficients for Wingwalls, Abutments, and Retaining 

Walls 

Support Condition Lateral Coefficient 

Active Condition 0.28 

At-rest Condition 0.44 

Passive Condition 3.54 

 

Earth pressures should be applied as shown on Fig. 3.11.5.3-1 of the AASHTO LRFD 

manual.  Design of abutments and walls should also include a live load surcharge, in 

accordance with AASHTO 3.11.6.4. 

 

For calculating nominal sliding resistance for footings, we recommend the following: 

Table 7 – Sliding Resistance 

Footing Type 
Coefficient of Friction 

(Table 3.11.5.3-1) 

Resistance Factor      

(Table 10.5.5.2.2-1) 

Cast-in-place Concrete 0.55 0.80 

Precast Concrete 0.45 0.90 

 

The passive resistance provided by any soils in front of the constructed abutments, 

wingwalls, and retaining walls should be ignored. 

5.6 Approach Embankments 

Vertical profile adjustments will result in up to 2 feet of fill placed behind the bridge 

abutments.  This load will induce some settlement, both in soils below the fill and within the 

fill itself.  We estimate these settlements will be on the order of 1.0 inch, with most occurring 

quickly (within 2 weeks of placement) and be built out during construction.  Consideration 

should be given to raising the embankments during the early stages of construction, in order 

to allow settlements to occur and reduce the potential for differential grades between the 

abutment and backfill. 
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Finish embankment slopes should be constructed at grades no steeper than 2H:1V.  Where 

embankments will be widened and new fill placed, the new fill should be stepped or keyed 

into the existing fill to help prevent a slip surface from forming at the contact between new 

and existing fill.   

5.7 Seismic Design 

Based on Standard Penetration Test N-values from the 2020 borings performed by others, 

and in accordance with Article 3.10.3.1 of the AASHTO Bridge Specifications, we 

recommend that the project be classified as Site Class D.  
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6.  Construction Considerations 

6.1 Excavation and Dewatering  

At a minimum, all excavations should be made in accordance with Occupational Safety and 

Health Administration (OSHA) standards.   

 

Where required, excavation is expected to proceed through historic causeway fills of variable 

consistency.  Obstructions requiring removal may be encountered.  The maximum cut slope 

rates to determine the need for excavation support systems should be 1.5H:1V.  Any 

necessary excavation support systems should be designed by a Rhode Island-registered 

professional engineer experienced in excavation support design.  The design should be 

submitted for review before installation.  Appropriate measures for constructing excavation 

support under the conditions described on the boring logs should be incorporated into the 

design.     

 

Excavation for the abutments as shown on the BTC plans would likely extend below 

groundwater.  All new foundation work should be conducted in the dry.  If encountered, 

water can be pumped from excavations using a shallow sump and discharged elsewhere on 

site.  Discharging into waterways or storm sewers may require permits.  Surface water should 

also be diverted away from the excavations. 

 

Any necessary excavation support systems should be designed by a Rhode Island-registered 

professional engineer experienced in design of such elements.  The engineer should be 

engaged by the contractor and should submit the designs for review before installation.   

6.2 Subgrade Preparation 

Loose or disturbed soil should be removed from the bottom of the footing/pile cap 

excavations, and the subgrade should be prepared in accordance with RIDOT specifications.  

Bearing surfaces should be free of standing water, frost, and loose soil.  Areas of the 

subgrade disturbed by traffic or surface water should be re-compacted.  It may be desirable to 

place a 12-inch working platform of Gravel Borrow underlain by geotextile fabric to protect 

the subgrades, improve accessibility, and facilitate dewatering (as required).   

 

Zones within the foundation soils may be frost susceptible.  Therefore, if construction is 

performed during freezing weather, special precautions will be required to prevent the 

subgrade soils from freezing.  Freezing of the soil beneath the foundation during construction 

may result in subsequent settlement of the structure.  All subgrades should be free of frost.  
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Frost-susceptible subgrade soils that have frozen should be removed and replaced in 

accordance with RIDOT standard specifications. 

6.3 Backfilling 

In general, fill materials should be placed and compacted in accordance with RIDOT 

Standard Specifications.  However, we recommend that compaction in areas too small for a 

smooth wheel vibratory compactor, within 5 feet of walls less than 15 feet high, or within 10 

feet of walls greater than 15 feet high, should be performed using a vibratory walk-behind 

roller or plate compactor (weighing at least 200 lbs. imparting an impact load of at least 2.5 

tons), with soil placed in maximum 6-inch-thick-loose lifts.   
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7.  Limitations 

Our recommendations are based on the project information provided to us at the time of this 

report and may require modification if there are any changes in the nature, design, or location 

of the proposed construction.  We recommend that GEI be engaged to review the final plans 

and specifications to judge whether changes in the project affect the validity of our 

recommendations and whether our recommendations have been properly implemented in the 

design. 

 

The recommendations in this report are based in part on the data obtained from the borings.  

The nature and extent of variations between borings may not become evident until 

construction.  If variations from the anticipated conditions are encountered, it may be 

necessary to revise the recommendations in this report.  Therefore, we recommend that GEI 

be engaged to make site visits during construction to:  a) check that the subsurface conditions 

exposed during construction are in general conformance with our design assumptions and 

b) ascertain that, in general, the geotechnical aspects of the work are being performed in 

compliance with the contract documents. 

 

Our professional services for this project have been performed in accordance with generally 

accepted engineering practices; no warranty, express or implied, is made. 
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Appendix A 

Boring Logs 

 



(Continued Next Page)



(continued)

(Continued Next Page)



(continued)









G E O T E C H N I C A L  I N T E R P R E T I V E  R E P O R T  

R I D O T  B R I D G E  N O .  0 8 3 8 5 1  

E A S T  B A Y  B I K E  P A T H  O V E R  P A L M E R  R I V E R  

W A R R E N  A N D  B A R R I N G T O N ,  R H O D E  I S L A N D  

F E B R U A R Y  4 ,  2 0 2 2  

 

 

GEI Consultants, Inc.   

Appendix B 

Historic Boring Logs 
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Appendix C 

Selected Historical Drawings 
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SCALE AS NOTED
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