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1.0 GENERAL INFORMATION
1.1 General

This report summarizes the final design subsurface explorationapnognferred subsurface
conditions, and geotechnical analyses; and provides geotechnical engimeeommendations
for retaining wall foundation design along the Hartford North sagnof the proposed New
Britain-Hartford Busway (Busway) in Hartford, Connecticut. Thtion of the proposed
Busway alignment is shown on Figure 1 (Appendix 1).

The Busway project entails the design and construction of a 9.4-miledar between
downtown New Britain and downtown Hartford that follows an abandoned ratligiaebf-way.
The Busway will be a dedicated roadway that will be resemmebduses as part of the Bus Rapid
Transit System (BRT).

The Hartford North segment of the Busway begins approximately 725deth of the proposed
Sigourney Station at Sta. 450+00, and ends at city street levelyinA Street at Sta. 490+55.
The resulting project length along the baseline is approximdi@sb feet or about 0.77 miles.
This segment of the project is bordered to the south by the Hartford South segment.

H.W. Lochner (Lochner) is the Prime Designer for this secifaine Busway. Gdoesign Inc.
(GedDesign is the Geotechnical Subconsultant to Lochner.

1.2 Datum

All elevations referenced in this report are in feet anel lsmsed on NGVD 1929. The
coordinates are based on Connecticut Coordinate System, NAD 1983.

1.3 Design Criteria

We understand that wherever possible, proprietary retaining walls are ttiZseluti

Foundation design recommendations are based on AASHTO Load and riResksator Bridge
Design Specifications 4th Edition, 2007 (AASHTO LRFD) with 2008 Interi ASHTO
Standard Specifications for Highway Bridges" Eition, 2002 (ASHTO Working Stress), and
Connecticut Department of Transportation Geotechnical Engineergngudl, 2005 Edition.
Recommendations are also based on State of Connecticut Depadmdmansportation
(ConnDOT) Standard Specifications for Roads, Bridges, and Incidentatr@ction, Form 816
(2004). American Society for Testing and Materials (ASTM) malions were followed as the
reference standards for all field and laboratory tests applicable.

1.4 Proposed Roadway Alignments

The railroad tracks generally run southwest to northeast. Faepost the railroad and Busway
Alignment will be considered to run along a south-north alignment,thétiproposed Busway to



be located to the west of the existing tracks. The Busway lin@s&tationing increases from
south to north.

There are five alignments included in this report. Each alighm@&responds to the roadways
and stationing described below.

Alignment 1(NB Busway)- The main alignment has northbound (NB) Busway Stationing
from 450+00 to 490+88.06. This alignment travels under Sigourney Streets &tooser
Street, across proposed Bridge 03 (Busway NB over 1-84W Ramp from Capitol Avamdie),
ends at grade at Asylum Street.

Alignment 2(SB Busway) -On the south, the Busway has a separate SB alignment from SB
Station 803+50 to 813+91.89, where it connects with Alignment 1 at NBS#G0+32.95.
On the north, the alignment breaks off from Alignment 1 at NB Sta#i+30.57, with SB
Stationing from 900+00 to 906+96.82, where it connects to Alignment 3 at WBngm-r
Station 204+75.5. This alignment will travel both across proposed BdzigBusway SB |-
84 WB Ramp from Capitol Avenue), and under a Bridge carrying 8% EB off-ramp to
Asylum Street.

Alignment 3 (I-84 WB on-ramp from Asylum StreetYhis alignment begins at Station
200+00 under 1-84 EB bridge, and extends north, ending at Asylum Stre&ttain
207+08.54.

Alignment 4 (1-84 WB on-ramp from Capitol AvenueYhis alignment begins at Station

300+00 under 1-84 EB bridge, and extends east, ending at Capitol Avenue at Station 303+50.

Alignment 5 (Hawthorn Street) This alignment begins at Station 10+11 and ends at Station
16+88 at Sigourney Street

1.5 Existing Conditions, 1.6 Existing Utilities, 1.7 Proposed Retaining Wall
Refer to the retaining wall-specific tabs (appended).
2.0 GEOLOGY

Published geologic data for this locale generally indicatefiéigi Fill over Glaciolacustrine
deposits, over Glacial Till, over Bedrock. Mapping indicates Bilpiesent at the surface
throughout the project area. Glaciolacustrine deposits are showrtheesurface outside the
limits of mapped Fill. To the north and south of the project arebisTShown to be present at
the surface. These strata are described below. They weredfanna bottom to top sequence;
thus, the shallower a layer the younger its geological age.



2.1 Fill

Fill is defined as any material that was not placed naturally (ergnmade). Due to a significant
amount of construction associated with the railroad, 1-84, and crogisstFell is mapped
throughout the project area.

2.2 Glaciolacustrine Deposit

When the late Pleistocene ice sheet in New England retrebtad fifteen thousand (15,000)
years ago, the Glaciolacustrine deposit was formed in Glacde LHitchcock. The
Glaciolacustrine deposit in this area is distinctively featimgdlternating layers of clay and silt.
Each clay and silt pair is called a “varve”, which correspondgattial lake deposit of one year.
As the glacier melted, melt water streams brought soilcpestinto Glacial Lake Hitchcock.
During the summer, a larger volume of water formed a more turbflav. This flow was
capable of carrying silt particles (sometimes everelaparticles) and settling them on the lake
bottom. During the winter, when the volume of melt water decreasgdrazen lake surface
calmed the water, clay particles were deposited out of sugpensis a result of many years’
deposit, the “varved” structure dominated the Glaciolacustrine depoghis region. The
deposit could contain several hundred or even several thousand varves. ckhesthiof the
varves is variable.

Although this deposit contains significant amount of Silt, theditee typically refers to the
Glaciolacustrine deposit in this area as Varved Clay. Confortitigdition, the term “Varved
Clay” is used in this report.

2.3 Glacial Till

Glacial Till consists of a heterogeneous mixture of diffesezed particles. The composition of
Till demonstrates a wide range of variation in particle sizé distribution. Two extremes of
these variations are stony till and clayey till. The formmmtains more than fifty percent of
gravels, pebbles, cobbles and boulders. The latter consists of mofétyhaercent of clay size
particles.

2.4 Bedrock

The Portland Arkose formation, a sedimentary bedrock unit, is the damgifi@tmation in this
locale. Its texture ranges from coarse conglomerate te.slizepth to bedrock is indicated on
mapping to be up to 75 feet on the southwest to less than 25 feet on ttieasior Rock
outcroppings are mapped to the south along the Park River; between 1,00Gdeet south of
the project area.



3.0 EXISTING GEOTECHNICAL INFORMATION
3.1 Boring Data

During the preliminary design phase in 2003, Baker Engineering (Baked their
subcontractors drilled 13 borings throughout the Busway North alignm&hese borings
include RB-42, and SB-88 through SB-99, and are provided in Appendix 5.

3.2 Laboratory Test Data

Baker conducted the following variety of laboratory tests on samga&ieved from their
borings: Moisture Content, Atterberg Limits, and Gradation (SiexkHydrometer) Analyses,
and Unconfined Compressive Strength Rock Testing. The resultsiiesa tests are presented
in Appendix 5. Details of each test and a discussion of the results are providedadn S€cti

4.0 SUBSURFACE EXPLORATIONS

GedDesign conducted additional subsurface explorations during final design. Pefaihese
explorations are described in this section:

4.1 Test Borings

Gedesigncoordinated the services of New England Boring Contractors pfil€T(NEBC) to
perform Standard Penetration Test (SPT, ASTM D 1586) borings dlendgusway North
alignment in the fall of 2008. These borings were performedthegsroposed retaining walls,
along the proposed roadways, and at three proposed bridges. A total of Mgs beere
performed; 33 for retaining walls, 24 for roadways, and 17 for brid@esing locations were
initially field located by tape measurement and line of sigl@onnecticut Department of
Transportation (ConnDOT) survey crews then recorded the location®lewnations of the
borings by surveying the as-drilled locations. Borings locationseach retaining wall are
shown on Figures included in each wall-specific tab, and boring logs are included mdppe

4.2 Observation Well

Observation wells were installed in Borings R-23, RW-103-2, and RW-10&fbrmation on
well installation is shown on the boring logs (Appendix 3).

5.0 LABORATORY TESTING

Gedesign assigned laboratory tests to estimate engineering prepeiftithe Varved Clay and
Fill Materials to verify field classifications and deten@ material drainage properties. Testing
was performed by GeoTesting, Inc. of Boxborough, Massachusettsoratary tests included
Atterberg Limits, Sieves, and Hydrometer Analyses. The mseglilthese tests are discussed
below, and are included in Appendix 4. As previously noted, laboratorymgestas also
performed by Baker Engineering in 2003, and the results are included in Appendix 5.



Based on the stiffness of the Varved Clay, and inability to obtain tunggsl tube samples, we
did not perform consolidation or strength tests on the Varved Clay stratum.

5.1 Atterberg Limits

Baker performed 16 Atterberg Limit Tests on samples obtained 200 pilot borings. Seven
new Atterberg Limit tests were performed on samples obtaméte 2008 borings. Atterberg
Limits (ASTM D 4318) provide the Liquid Limit (LL), the Plastierhit (PL), and the Plasticity
Index (PI) of cohesive soil samples. These tests canatbar& cohesive soils and provide a
reference to compare soil properties at different depths and locations.

Test results are summarized in Table 1 (Appendix 1) for Varvag €amples. The test results
indicate a LL range of 28 to 61, a PL range of 19 to 28, and a Bh{ressting only) range of 21
to 35. The LL, PL, and PI generally increased together, with little comelafth depth.

5.2 Moisture Contents

Baker Engineering performed 29 moisture content tests on saoijbkised in the 2003 pilot
borings. The water contents ranged from 10.4 to 49.7 percent in the ©ay19.6 to 17.2
percent in the Fill, and from 2.3 to 14.1 percent in natural granula: sAilsummary of these
moisture content results are included in Table 2 (Appendix 1).

5.3 Gradation Analyses (Sieve and Hydrometer)

Baker Engineering performed 16 gradation analyses on samplesedbiairthe 2003 pilot

borings. Forty new Sieve and Hydrometer tests were performedroples taken in the 2008
borings; twenty-eight sieve tests, five hydrometer tests, gid eombined sieve-hydrometer
tests. Test results are summarized in Table 3, (Appendix larandiscussed below by strata

type.

Tests performed on Fill samples (26 tests total) indicateathatit 80 percent of the samples
tested were granular despite containing more than 50 percenpeddet passing the No. 200
sieve). The varying constituents within the Fill include up tgpéftent fine Gravel, 25 to 70

percent fine to coarse Sand, 15 to 70 percent fines (passing the No. 200 Sieve).

Tests performed on the Varved Clay (six tests total) iteliearange of 30 to 50 percent Silt
(between the No. 200 Sieve and 0.002 mm) and 50 to 70 percent Clathed3.002 mm).
Two of the samples tested indicated 1.5 to 3 percent fine Sand.

Tests performed on the Glacial Till (seven tests totalcatdithe gradations being evenly split
between being mostly granular or fine grained. The varyingtitoeists within the Glacial Till
generally include up to about 15 percent fine Gravel, and 30 to 60 perdem taf coarse Sand
or Silt/Clay.



6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.1 Subsurface Profiles

Subsurface profiles for each retaining wall are included ih @eatl-specific tab. These profiles
depict the generalized subsurface conditions at each wall based ewaileble subsurface
exploration data. The legend for the subsurface profiles is included as Figure 11, Agpendix

6.2 General Subsurface Summary

A general summary of the soil and rock profile along the alignmantbe summarized as
follows:

* Crushed Stone/Asphalt/Concrete- 0 to 2 feet thick;

* Fill —0 to 24 feet thick;

* Varved Clay (Glaciolacustrine Deposit)- O to over 26 feet thick;
* Glacial Till — 0 to 23 feet thick;

* Decomposed Bedrock O to 6 feet thick; over

* Bedrock (Siltstone/Shale).

Fill was observed in most of the borings and generally consisted ofttousey dense, fine to
coarse Sand with varying proportions of Silt, and (where presenticfiogarse Gravel, Asphalt,
Ash, Cinders, Brick/Concrete fragments, Roots, and Wood.

Varved Clay was only observed south of Flower Street (NB Station 471+50) andylata¥o
borings near Asylum Street; R-23 (NB Station 490+10) and R-24StdBon 489+45). Where
encountered, the Varved Clay generally consists of stiff to s&ffySilty Clay and Clayey Silt
layers, with localized soft zones. From south to north (betweenStiBons 450+00 and
471+50), the Varved Clay generally decreases in thickness and its stiffress@sc

Glacial Till was encountered in most borings that fully penetrated the Filbatité Varved
Clay, except in six Borings (R-19, -21, -22, and B-02-1, -2, -4), whiclowntered Fill over
Decomposed Bedrock or Bedrock; and Boring R-24 which encountered Vatagdo@er

Decomposed Bedrock. Where fully penetrated, the Glacial Tiltkhieiss varied from
approximately 2 to 24 feet. The Till generally consisted oforedvn Clayey Silt and fine to
coarse Sand, with variable proportions of fine to coarse Gra®BIT “N” values indicate the
density of this layer ranges from dense to very dense.

Decomposed Bedroclof very dense consistency was encountered in five borings.

Bedrock was encountered or inferredl approximate Elevations 10 to 36 feet. Rock cores were
taken at each of the Bridge borings included in this report (B-®e8,-4, B-02-1, B-02-2, B-
02-3, B-02-4, B-03-1, and B-03-2). Rock Quality Designation (RQD) valeged between O
and 88 percent indicating very poor to good rock mass quality.



6.3 Subsurface Summary at Retaining Walls
Refer to the retaining wall-specific tabs (appended).
6.4 Geotechnical Design Parameters

As appropriate, engineering design parameters of the subsurfeEcevaiee based on the boring
data and laboratory test results. The engineering design g¢taranof the Varved Clay were
determined from correlation of index tests to published data andfarfaan the adjacent
Busway South segment. The following table summarizes the engineerigg gasameters.

Strata Total Unit Weight | Friction Angle | Undrained Shear Recor_npression
(pcf) (degrees) Strength (psf) Ratio (Cr)

Fill 125 32 - -
Varved Clay 110 - 1,500 0.04
Glacial Till 135 34 - -
Decomposed

Bedrock 138 36 ) )

6.5 Groundwater

Stabilized groundwater readings were made in observation iwstitdled in Borings R-23, RW-
103-2, and RW-105-1. Table 5, Appendix 1, presents groundwater observations nitagle in t
wells and in the borings during drilling. Groundwater depths rafrged 2.5 to 16 feet below
grade. Refer to Table 5 for more detailed data along the NB and SB BuswasAiits.
Groundwater conditions will vary depending on factors such as temperaseason,

precipitation, construction activity and other conditions, which may be differenttfrose at the
time of these readings.

7.0 ANALYSES AND DESIGN RECOMMENDATIONS
Refer to the retaining wall-specific tabs (appended).
8.0 CONSTRUCTION RECOMMENDATIONS
Refer to the retaining wall-specific tabs (appended).
9.0 LIMITATIONS

This report is subject to the limitations attached in Appendix 2.
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RETAINING WALL 102

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions
The approximate location of proposed Retaining Wall 102 is shown on Figure 102-1 (attached)

This retaining wall will extend from NB Station 452+47 to 459+00gf®. The existing
railroad grade is at about El. 53 feet. South of NB Station 454+5Q0grthnd surface is
generally level within approximately 20 to 25 feet to the voéshe embankment. Further west,
the ground slopes up at about 2H:1V to about El. 57 feet, and flattens to abol¥/.15H
Between NB Stations 454+50 and 455+50, Sigourney Street crosses oveheeappund
surface is generally level within approximately 20 feethi west of the embankment and then
rises to about El. 59 feet. North of NB Station 455+50, the ground susfgemerally level at
El. 50.5 feet within approximately 20 feet to the west of the embamikitiee grade then slopes
downward at about 15H:1V to El. 49 feet.

1.6 Existing Utilities
Based on drawings provided by Lochner, Besign has identified where utilities which cross

below the proposed retaining wall. The table below indicates tlity station and type, and the
proposed filling to take place at these locations.

Approx. Station Utility Proposed Filling Retaining Wall No.
453+80 18-inch RCP| 5 feet fill 102
458+50 42-inch RCP| 4 feet fill 102

1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l@¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining NB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
102 452+47 to 459+00 R 653 6 to 11 45.75 Fill

*BFE = Bottom of Footing Elevation
R = Right (Indicates retaining wall location relative to the Stationing)



6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata at this retaining wall are summabeémv. Table 4 (Appendix 1)
summarizes the strata by boring. Figure 102-2A/B depicts thealeedrsubsurface profile at
this retaining wall.

Approximate Thickness (feet)
Retaining NB Busway . -
wall No. Stationing Fill Varved Clay | Glacial Till
102 452+47 to 459+00 R 15t05 20 to 7C unknown

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or GeofoarHowever, to reduce
settlement at an existing utility crossing, light weight fill is recanded locally.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever possitiies. retaining wall will
retain/protect the proposed Busway and proprietary walls are feasible.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footingear at least four feet
below final grades, we understand the proposed bottom of wall fooergtiein will be about
El. 45.75 feet. We anticipate footing subgrade material to conssgsifofo stiff Varved Clay.
For a cast-in-place wall with a minimum footing width of 4 feet,recommend over excavating
18-inches and using the following Maximum Factored Bearing Resistances:

Service Limit State — 3.0 ksf
Strength Limit State — 6.0 ksf

Refer to the following design parameters (Section 7.4) and ddgr@paration (Section 8.1)
recommendations.



7.3 Retaining Wall Backfill

To reduce settlement at the utility located at NB Station 453+H80use of lightweight fill is
recommended for a minimum length of 70 feet behind Retaining Wall 102edr@iNB Stations
453+45 to 454+15. Refer to Section 7.9 for further discussion. In all otees, aonventional
125 pcf backfill should be used.

7.4 Design Parameters

Between NB Stations 453+45 and 454+15, we recommend using Lightwelighetind this
retaining wall. Due to the proposed Busway behind the proposed retaiallhgarth pressure
calculations should assume a surface surcharge of 24 inches soil depth or 250 psf.

7.4.1 Design of Proprietary Retaining Walls
We understand a proprietary wall will not be used at this location.
7.4.2 Design of Cast-in-Place Retaining Walls
We recommend the following static design parameters forircgdace walls backfilled with

either Lightweight Fill or Conventional 125 pcf Fill. Load Facton®wdd be selected from
AASHTO LRFD Table 3.4.1-2

Lightweight | Conventional
Fill 125 pcf Fill

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 60 125
Unit weight of soil below the water table, pounds per cubic foot (picf) n/a 62.4
Soil Angle of Internal Frictionp 38 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Factan) 0.45 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1L) 0.55 0.55
Coefficient of Friction for Soil against Wall (ta 0.45 0.40
Coefficient of Passive Earth Pressurg,(# be neglected
above frost depth) 4.0 3.5
Coefficient of Active Earth Pressure with level back#lly 0.25 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfill, K 0.35 0.42
Sliding Resistance Factap.J (AASHTO LRFD Table 10.5.5.2.2-1) 0.8 0.8

The resistance factors provided in the previous table are fofStitmmgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thEeeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.



7.5 Settlement Analyses

Due to the Varved Clay present at this retaining wall, consolidation seftteiwere estimated.

Proposed fills in excess of approximately three feet wiluobetween NB Stations 452+47 and
454+00. We performed analyses of the consolidation settlement tendf reettlement in this
location.

7.5.1 Consolidation Settlement

About 15 feet of stiff desiccated clay overlies about 50 feeenf soft to medium Varved Clay.
The proposed fill is thickest and the Varved Clay is softestr NB Station 452+00. The
following parameters were used for the Varved Clay layer:

Preconsolidation Stress, 110 Ibs/ft

Modified Recompression Ratio0.04 (dimensionless)
Consolidation Stress,: 5,300 Ibs/ft

Apparent Coefficient of Consolidation,:C4.0 f€/day

Based on existing laboratory test data, the Varved Clay is gm&stdated from existing
conditions, such that all consolidation from new loads will occur in the re-compressjen ran

Under the combined load of the structure and retained soil, our anglysdict that this
retaining wall from about NB Station 452+47 to 454+00, will settle aBduto 1.5 inches, with
the maximum settlement near NB Station 452+47. We estimatbehsnts for the remainder
of this wall (north of NB Station 454+00) will be less than one-half inch.

At Station 452+47 where the greatest amount of settlement ispatg¢idi along this retaining
wall, we estimate track settlement up to about 1-inch. We patécihe estimated settlement at
the track to decrease gradually to the south and north of Station 452+47.

We estimate differential settlements of about 1-inch over 200 fébé settlements should be
gradual across the 200 foot length and is not anticipated to be abrupefofdethe estimated
differential settlement is considered tolerable for the CIP wall.

Preloads or waiting periods are not required.
7.5.2 Rate of Consolidation Settlement

In estimating the rate of consolidation, we usetld Consolidation of Varved Claya report
by Professor Richard P. Long, Professor Kent A. Healy and Mer BeCarey from University
of Connecticut. Figure 13 of this report provides the field-measuredemppeoefficient of
consolidation for different loading geometries quantified as the w@dticthe Varved Clay



Thickness and to the Embankment Width (dimension ratio). For a dimemasiorof one, the
field-measured apparent coefficient of consolidation i$/ddy.

The proposed embankment from about 452+47 to 454+00 will be about 50 feet widesetbmpa
to the thickness of the Varved Clay about 65, for a dimension ratio oDL&to the anisotropic
properties of Varved Clay, horizontal drainage will control the wdteonsolidation. We
estimate that the consolidation settlement will occur over aboub @2 months; and
consolidation settlements for the remainder of Wall 102 (north of tdB0o& 454+00) will occur

in less than 6 months.

7.6 Drainage

Drainage details for retaining walls should be constructed iord@once with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddshe installed and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on this wall witldeS Software by Rock Science
(Version 5.0). We assumed a height of 11 feet, level backfill, anshdpeinbedment of at least
four feet below final grade. We also assumed 18-inches of ovevatixugaand replacement
with Granular Fill over soft to stiff Varved Clay. The resuitisafety factor against global slope
failure was about 3.6, which exceeds 1.5 and is therefore considered stable.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefers have not been
provided.

7.9 Utilities

Two utilities are located below this proposed retaining wall NBt Stations 453+80 and
458+50). At NB Station 458+50, minor filling (up to one foot) is proposed, anskttlement is
estimated to be less than one-quarter inch.

At NB Station 453+80, using conventional 125 pcf fill, we estimated uppooaimately 1 to
1.5 inches of consolidation settlement (see Section 7.5.1). To reduemeettof this utility
crossing, we recommend backfilling with Lightweight Fill. Limiof Lightweight Fill should
extend to a minimum distance of 35 feet on either side of the utility. Udgtufleight Fill will
reduce predicted settlement to about three-quarter inch.



8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendromer excavating 18-
inches, with the final six inches of excavation being performel avgmooth-edged bucket. We
recommend a separation layer be placed over varved clay subgmaoieso placement of
Granular Fill or light weight fill.

Disturbed subgrades should be over-excavated to firm stable gmdnd@aced with Granular
Fill or crushed stone wrapped in a non-woven filter fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their eledaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials mag feused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content and Varved Clays are not exghéotbe suitable for reuse on the
project, except for placement of “unsuitable” materials in ther@litdpes of an embankment as
indicated on ConnDOT Standard Drawing No. 201.

8.3 Dewatering

Proposed footing elevations are at or below observed ground water obsesrvatithough large
volumes of groundwater are not anticipated during foundation constructibnodfferdam and
pumping is not expected to be required, contractors should be prepared wib fouoontrol
ground water.

If moist or wet Clay is present at subgrade, we recommeng-iacéi layer of crushed stone
placed over the Clay, with filter fabric placed above and belowttires to reduce disturbance of
the Clay stratum during compaction of Granular Fill.

8.4 Temporary Lateral Support

In the event that during construction the nearest railroad trdokejsexcavations to construct
this retaining wall will entail cuts that will encroach on ftvetected zone adjacent to railroad
tracks. In this case specifically, temporary sheeting wilidagiired for excavations extending
into “Zone 2" below the boundary defined as a 1V:1.5H downward slope beginnifeptlO
outside the centerline of the nearest railroad tracks. Tempsinagting to be left-in-place will



be required for excavations extending into “Zone 3” below the boundainyedefs a 1V:1H
downward slope beginning at the closest end of the railroad tie.

Based on soil and groundwater conditions, and depth to bedrock, we reconangleder steel
sheet piling be used to provide the support of excavation. Appropriat@aatontcoordination
with Amtrak will also need to be specified in the contract documents.

We recommend applicable railroad surcharges, and the following desrgmeiars for
temporary lateral earth support with level backfill:

Existing Embankment Fill:
Unit weight = 125 pounds per cubic foot (pcf)
Phi = 32degrees
Ka=0.31
Kp=3.2

Stiff Varved Clay (above El. 45 feet):
Unit weight = 115 pcf
¢ = 2.5 kips per square foot (ksf)

Soft Varved Clay (below El. 45 feet):
Unit weight = 105 pcf
c = 1.5 ksf
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RETAINING WALL 103

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions

The approximate location of proposed Retaining Wall 103 is shown on Figure 103-1 (attached)

This retaining wall will extend from NB Station 462+00 to 474+00 KBig Existing 1-84 EB is
located overhead to the east of the proposed wall. Piers suppo8#hare present in this
general area. The existing railroad grade is at ablod9Heet. The ground surface is generally
level to the west of the embankment.

1.6 Existing Utilities

Based on drawings provided by Lochner, Besign has identified where utilities which cross
below the proposed retaining wall. The table below indicates thty atdtion and type, and the
proposed filling to take place at these locations.

Approx. NB Station
463+45

Utility
36-inch RCP

Proposed Filling
3 feet fill

Retaining Wall No.
103

1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l@9¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining NB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
103 | 462+00to 474+00R 1200 9.5 42.5 Fill

*BFE = Bottom of Footing Elevation
R = Right (Indicates retaining wall location relative to the Stationing)




6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls
The subsurface strata summary at this retaining wall felloWable 4 (Appendix 1) summarizes

the strata by boring. Figure 103-2 depicts the generalized satsyfofile at this retaining
wall.

Approximate Thickness (feet)
Retaining NB Busway . N
wall No. Stationing Fill Varved Clay | Glacial Till
103 462+00 to 474+00 R 7to11 Oto7 13to 18

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever possithies. retaining wall will
retain/protect the proposed Busway and proprietary walls are feasible.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footingear at least four feet
below final grades, we understand the proposed bottom of wall fooergtiein will be about
El. 42.5 feet. We anticipated footing subgrade material to ¢arfdigose to medium dense Fill
(O to 5 ft.), over stiff Varved Clay (0 to 15 ft), over very densgac(@l Till. For a cast-in-place
wall with a minimum footing width of 4 feet, we recommend using féil®wing Maximum
Factored Bearing Resistances:

Service Limit State — 6.0 ksf
Strength Limit State — 10.1_ksf

Refer to the following design parameters (Section 7.4) and subgraepargtion
recommendations (Section 8.1).

7.3 Retaining Wall Backfill

Conventional 125 pcf backfill should be used behind this retaining wall.



7.4 Design Parameters

Due to the proposed Busway behind the proposed retaining wall, earslurpresiculations
should assume a surface surcharge of 24 inches soil depth or 250 psf.

7.4.1 Design of Proprietary Retaining Wall
We understand a proprietary wall will not be used in this location.
7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta@,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfill, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are fofStitemgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thiEeeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis

Up to three feet of fill is proposed for this retaining wallueDto the stiff nature of the thin
deposit of Varved Clay, we estimate settlements at thasniet) wall to be less than one-half
inch.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and



weepholes should be utilized for wall stems or six-inch underdrainddshe installed and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on Wall 105 (the highesposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at leastfeet below final grade.
The resulting safety factor against global slope failuceeds 1.5. Since subgrade conditions of
Retaining Wall 103 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this wall willeexic1.5.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefes have not been
provided.

7.9 Utilities

A utility crosses this proposed retaining wall at NB Stadé68+45. We estimate settlement of
this utility under about three feet of fill, will be less than one-half inch.

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendromer excavating 12-
inches. Where subgrades are granular, we recommend proof complaetexposed subgrade
with at least 10 passes of a self propelled drum roller withpeotion force of at least 8 tons.
Where subgrades consist of Varved Clay, we recommend the finah€és of excavation be
performed with a smooth-edged bucket.

Disturbed subgrades and loose zones observed during proof compaction should-be over
excavated to firm stable ground and replaced with Granular F#s (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@pp®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their eledaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.



Existing fill that is free of deleterious materials may reused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content and Varved Clays are not exgppéotbe suitable for reuse on the
project, except for placement of “unsuitable” materials in ther@ldpes of an embankment as
indicated on ConnDOT Standard Drawing No. 201.

8.3 Dewatering

Proposed footing elevations are at or just below observed ground wateratibssr Although
large volumes of groundwater are not anticipated during foundation wctistr and cofferdam
and pumping is not expected to be required, contractors should be pretrgoinps to
control groundwater.

Contractors should take extra precautions when excavating in Vatagdager. A six-inch
layer of crushed stone placed on top of the Varved Clay is recommended to reducendistiarba
this stratum. If the Varved Clay stratum is disturbed, the distuportions must be removed
and replaced with crushed stone.

8.4 Temporary Lateral Support

In the event that during construction the nearest railroad trdokejsexcavations to construct
this retaining wall will entail cuts that will encroach on ftvetected zone adjacent to railroad
tracks. In this case specifically, temporary sheeting wilidagiired for excavations extending
into “Zone 2" below the boundary defined as a 1V:1.5H downward slope beginnifeptlO
outside the centerline of the nearest railroad tracks. Tempsinagting to be left-in-place will
be required for excavations extending into “Zone 3” below the boundanyedefs a 1V:1H
downward slope beginning at the closest end of the railroad tie.

Based on soil and groundwater conditions, and depth to bedrock, we reconantleder steel
sheet piling be used to provide the support of excavation. Appropriataaontcoordination
with Amtrak will also need to be specified in the contract documents.

We recommend applicable railroad surcharges, and the following desrgmeiars for
temporary lateral earth support with level backfill:

Existing Embankment Fill:
Unit weight = 125 pounds per cubic foot (pcf)
Phi = 32degrees
Ka=0.31
Kp=3.2



Stiff Varved Clay (above El. 45 feet):
Unit weight = 115 pcf
c = 2.5 kips per square foot (ksf)

Glacial Till:
Unit weight = 135 pcf
Phi = 36 degrees
Ka=0.26
Ko=4.5
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Figure 6A-F, Retaining Wall Figures 101-2 fo 108-2 and 113-2 fo 114—2)(West to East Sta. 443+00 -491+00) fin.= 50ft. 5x Verl Ex.
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RETAINING WALL 104

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions

The approximate location of proposed Retaining Wall 104 is shown on Figure 104-1 (attached)

This retaining wall will extend from NB Station 472+65 to 475+34 t)Lef The proposed
retaining wall is located south of Broad Street, and Broad Stresses the proposed Busway
overhead. The existing west abutment of the Broad Street Bridgd tseight with U-type
stepped masonry wing walls. EXxisting grades beneath the laidfalong the Amtrak railroad
are at approximately El. 46 feet, and existing grades behind rtlgebabutments are at
approximately El. 70 feet. The grade behind the south wingwall dgngligpes up at a 2H:1V
from El. 52 to 66 feet.

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l¥¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining NB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
104 472+65 to 475+34 L 269 10 to 28 42 Cut

*BFE = Bottom of Footing Elevation
L = Left (Indicates retaining wall location relative to the Stationing)

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata summary at this retaining wall felloWable 4 (Appendix 1) summarizes
the strata by boring. Figure 104-2 depicts the generalized sabsupfofile at this retaining
wall.



Approximate Thickness (feet)
Retaining NB Busway . N
wall No. Stationing Fill Varved Clay | Glacial Till
104 472+65 to 475+34 L 3to4 Oto7 30

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv doahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever pessihbwever, at this location,
a proprietary wall would require deep cuts into existing stempaekments, and is not
economical and is therefore not recommended.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footngsar at least four feet
below final grades, we understand the proposed bottom of wall foogrgtiein will be about
El. 42 feet. We anticipated footing subgrade material to doofsiery dense Fill (less than 2 ft)
over stiff Varved Clay and/or medium dense to very dense GlEtlia For a cast-in-place wall
with a minimum footing width of 4 feet, we recommend using the fafigi/aximum Factored
Bearing Resistances:

Service Limit State — 5.0 ksf
Strength Limit State — 5.9 _ksf

Refer to the following design parameters (Section 7.4) and ddgr@paration (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill

Conventional 125 pcf backfill should be used behind this retaining wall.



7.4 Design Parameters

7.4.1 Design of Proprietary Retaining Wall
Not Applicable

7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfi)l, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are foStitemgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thie&eimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where thetaese factor shall be taken as
0.80.

7.5 Settlement Analysis

We estimate that the maximum settlements will be lessdha-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements aloeg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaoce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddshe installed and
connected to roadway drainage.



7.7 Stability

We performed a global stability analysis on Wall 105 (the highesposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at leastfeet below final grade.
The resulting safety factor against global slope failuceeds 1.5. Since subgrade conditions of
Retaining Wall 104 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this wall willeexic1.5.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefers have not been
provided.

7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendnmercavating to
subgrade and proof compacting the exposed subgrade with at least<l gfamsompactor with
a compaction force of at least 3 tons.

Disturbed subgrades and loose zones observed during proof compaction should -be over
excavated to firm stable ground and replaced with Granular [Eds (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@app®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their elegta&ilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials may reused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content is not expected to be suitailesfise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmieEnt as indicated on
ConnDOT Standard Drawing No. 201.



8.3 Dewatering

Proposed footing elevations are at or below observed groundwater observAtibosigh large
volumes of groundwater are not anticipated during foundation constructibnodfferdam and
pumping is not expected to be required, contractors should be prepared wib fouoontrol
groundwater and surface water.

8.4 Temporary Lateral Support

Temporary lateral support will be required for construction of &t&iming wall. Based on soil
and groundwater conditions, and depth to bedrock, we recommend continuoubestegilsg
be used to provide the support of excavation. This wall will suppoged backfill
(approximately 2H:1V). The effects of this sloped backfill mestobnsidered in the support of
excavation design. Due to the absence of traffic within the zomdélaénce of this wall, only
construction surcharge loads need to be considered.
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RETAINING WALL 105

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions
The approximate location of proposed Retaining Wall 105 is shown on Figure 105-1 (attached)

This retaining wall will extend from NB Station 476+17 to 479+30 (LefThe proposed
retaining wall is located north of Broad Street, and Broad Stresses the Busway overhead.
The existing west abutment of the Broad Street bridge ishieigjht with U-type stepped
masonry wing walls. Existing grades along the Amtrak oadr beneath the bridge are at
approximately El. 46 feet, and existing grades behind the bridge abstarerdt approximately
El. 70 feet. The grade behind the north wingwall slopes up at 2.5H:1VEIoBb to 63 feet,
and then flattens to 15H:1V.

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l¥¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining NB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
105 476+17 to 479+30 L 313 13 to 28 42 Cut

*BFE = Bottom of Footing Elevation
L = Left (Indicates retaining wall location relative to the Stationing)

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata summary at this retaining wall felloWable 4 (Appendix 1) summarizes
the strata by boring. Figure 105-2 depicts the generalized sabsupfofile at this retaining
wall.



Approximate Thickness (feet)
Retaining NB Busway . N
wall No. Stationing Fill Varved Clay | Glacial Till
105 476+17 to 479+30 L 81to 10 0 15t0 24

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever pessibwever, at this location,
a proprietary wall would require deep cuts into existing stempaekments, and is not
economical and is therefore not recommended.

7.2 Bearing Pressures

Based our recommendation for the bottom of retaining wall footiodsear at least four feet
below final grades, we estimated the proposed bottom of wall foetevation to be about El.
42 feet. We anticipated footing subgrade material to consist pfdesrse Fill (less than 2 ft)
over medium dense to very dense Glacial Till. For a cast-ireplatl with a minimum footing

width of 4 feet, we recommend using the following Maximum Factored Bearingt&eses:

Service Limit State — 8.0 ksf
Strength Limit State — 10.2_ksf

Refer to the following design parameters (Section 7.4) and ddgr@paration (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill
Conventional 125 pcf backfill should be used behind this retaining wall.
7.4 Design Parameters

7.4.1 Design of Proprietary Retaining Wall

Not Applicable



7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Table23.4.1

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta@,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfill, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are foStitmmgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thieeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis

We estimate that the maximum settlements will be lessdha-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements alorg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddsihe installed and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on this wall witldeS Software by Rock Science
(Version 5.0). We assumed a height of 28 feet, level backfill, anshdpembedment of at least
four feet below final grade. We also assumed a subgrade of eesg glacial till. The resulting
safety factor against global slope failure was about 1.7, whichedgcl.5 and is therefore
considered stable.



7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefers have not been
provided.

7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendnmercavating to
subgrade and proof compacting the exposed subgrade with at least<l gfamsompactor with
a compaction force of at least 3 tons.

Disturbed subgrades and loose zones observed during proof compaction should -be over
excavated to firm stable ground and replaced with Granular [Eds (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@app®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their elegtaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials may reused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content is not expected to be suitailestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmieEnt as indicated on
ConnDOT Standard Drawing No. 201.

8.3 Dewatering

Proposed footing elevations are at or below observed groundwater elevatAtisough
cofferdam and pumping is not expected to be required, contractors syeydcepared with
pumps to control groundwater and surface water.



8.4 Temporary Lateral Support

Temporary lateral support will be required for construction of #t&iming wall. Based on soil
and groundwater conditions, and depth to bedrock, we recommend continuoubesteegilmg
be used to provide the support of excavation. This wall will suppdopged backfill
(approximately 2H:1V). The effects of this sloped backfill mustdmesidered in the support of
excavation design. Due to the absence of traffic within the zomdélaénce of this wall, only
construction surcharge loads need to be considered.
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RETAINING WALL 106

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions

The approximate location of proposed Retaining Wall 106 is shown on Figure 106-1 (attached)

This retaining wall will extend from NB Station 476+13 to 483+08 (BiglExisting 1-84 EB
off-ramp to Capitol Ave is overhead at NB Station 480+00. South of appaitexiNB Station
482+00, the existing railroad grade is at about El. 49 feet with xis¢ing ground surface
generally level within approximately 25 feet west of thér@ad embankment. The grade then
slopes upward at 2H:1V to El. 65 feet. North of approximate NBo8td482+00, the railroad
grade is at about EI. 52 feet. West of the tracks, the gsgultched slightly toward the west for
about 40 feet before sloping downward at a 3H:1V slope.

1.6 Existing Utilities

Based on drawings provided by Lochner, Besign has identified where utilities which cross
below the proposed retaining wall. The table below indicates tliy station and type, and the
proposed filling to take place at these locations.

Approx. NB Station
481+65

Utility
24-inch RCP

Proposed Filling
1 foot fill

Retaining Wall No.
106

1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l¥¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining NB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
106 476+13 to 483+08 R 695 6to8 | 40.5t044.5 Fill

*BFE = Bottom of Footing Elevation
R = Right (Indicates retaining wall location relative to the Stationing)




6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata at this retaining wall are summabeémv. Table 4 (Appendix 1)
summarizes the strata by boring. Figure 106-2 depicts thealjeedrsubsurface profile at this
retaining wall.

Approximate Thickness (feet)
Retaining NB Busway . -
wall No. Stationing Fill Varved Clay | Glacial Till
106 476+13 to 483+08 R 5t07 0 11to 29

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever possitiies. retaining wall will
retain/protect the proposed Busway and proprietary walls are feasible.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footingear at least four feet
below final grades, we understand the proposed bottom of wall fooergtiein will be about
El. 40.5 to 44.5 feet. We anticipated footing subgrade material tostafsoose to very dense
Fill (O to 3 ft), over dense Glacial Till. For a cast-in-plagadl with a minimum footing width of
4 feet, we recommend using the following Maximum Factored Bearing Ressta

Service Limit State — 5.0 ksf
Strength Limit State — 7.6_ksf

Refer to the following design parameters (Section 7.4) and sidgr@paration (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill

Conventional 125 pcf backfill should be used behind this retaining wall.



7.4 Design Parameters

Due to the proposed Busway behind the proposed retaining wall, earslurpresiculations
should assume a surface surcharge of 24 inches soil depth or 250 psf.

7.4.1 Design of Proprietary Retaining Wall
We understand a proprietary retaining wall will not be used at this location.
7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Table23.4.1

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta@,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfill, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are fofStitemgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thieeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis

We estimate that the maximum settlement will be lkaa bne-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements alorg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddsthe installed and
connected to roadway drainage.



7.7 Stability

We performed a global stability analysis on Wall 105 (the highesposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at leastfeet below final grade.
The resulting safety factor against global slope failuceeds 1.5. Since subgrade conditions of
Retaining Wall 106 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this wall willeexic1.5.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefers have not been
provided.

7.9 Utilities

A utility crosses this proposed retaining wall at NB Stad8d+65. We estimate settlement of
this utility under about two feet of fill, will be less than one-half inch.

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendromer excavating 12-
inches, and proof compacting the exposed subgrade with at least 1€ plaasself propelled
drum roller with a compaction force of at least 8 tons.

Disturbed subgrades and loose zones observed during proof compaction should-be over
excavated to firm stable ground and replaced with Granular F#s (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@pp®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their eledaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials mag feused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult tegland compact. Gradation
testing indicates that the top three feet of soil encountertdsaivall is mostly granular with
less than 25-percent fines (passing No. 200 sieve).



Fill with elevated fines content is not expected to be suitailestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmieEnt as indicated on
ConnDOT Standard Drawing No. 201.

8.3 Dewatering

Proposed footing elevations are at or just below observed ground \eatatians. Although
large volumes of groundwater are not anticipated during foundation wctistr and cofferdam
and pumping are not expected to be required, contractors should be preghredimps to
control surface water.

8.4 Temporary Lateral Support

In the event that during construction the nearest railroad trdokejsexcavations to construct
this retaining wall will entail cuts that will encroach on fhvetected zone adjacent to railroad
tracks. In this case specifically, temporary sheeting wilidagiired for excavations extending
into “Zone 2” below the boundary defined as a 1V:1.5H downward slope beginnifeptlO
outside the centerline of the nearest railroad tracks. Tempsinasgting to be left-in-place will
be required for excavations extending into “Zone 3” below the boundaiyedefs a 1V:1H
downward slope beginning at the closest end of the railroad tie.

Based on soil and groundwater conditions, and depth to bedrock, we reconangleder steel
sheet piling be used to provide the support of excavation. Appropriat@aatontcoordination
with Amtrak will also need to be specified in the contract documents.

We recommend applicable railroad surcharges, and the following desrgmeiars for
temporary lateral earth support with level backfill:

Existing Embankment Fill:
Unit weight = 125 pounds per cubic foot (pcf)
Phi = 32degrees
Ka=0.31
Kp=3.2

Glacial Till:
Unit weight = 135 pcf
Phi = 36 degrees
Ka=0.26
Kp=4.5
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RETAINING WALL 107

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions
The approximate location of proposed Retaining Wall 107 is shown on Figure 107-1 (attached)

This retaining wall will extend from NB Station 484+34 to 485+40ftjLeThe existing railroad
grade is at about EI. 51 feet. West of the tracks, the gsgutched slightly toward the west for
about 30 feet before sloping downward at a 3H:1V slope to El. 29Tteeexisting 1-84 EB off-
ramp to Asylum Street is elevated and located to the west of this wall.

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l@¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining NB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
107 484+34 to 485+40 L 106 7t010 | 45to47 Fill

*BFE = Bottom of Footing Elevation
L = Left (Indicates retaining wall location relative to the Statiohing

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata summary at this retaining wall felloWable 4 (Appendix 1) summarizes
the strata by boring. Figure 107-2 depicts the generalized satsyfofile at this retaining
wall.



Approximate Thickness (feet)
Retaining NB Busway . -
wall No. Stationing Fill Varved Clay | Glacial Till
107 484+34 to 485+40 L 81to 10 0 810 20

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever possilties retaining wall will
retain/protect the proposed Busway and proprietary walls are feasible.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footngsar at least four feet
below final grades, we understand the proposed bottom of wall foogrgtiein will be about

El. 45 to 47 feet. We anticipated footing subgrade material tastaidoose to very dense Fill
(1 to 3 ft), over dense Glacial Till.

For a proprietary wall, we recommended an Allowable BearingsBre of 3.0 kips per square
foot (ksf).

For a cast-in-place wall with a minimum footing width of 4 fese recommend using the
following Maximum Factored Bearing Resistances:

Service Limit State — 3.0 ksf
Strength Limit State — 8.7_ksf

Refer to the following design parameters (Section 7.4) and ddgr@paration (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill

Conventional 125 pcf backfill should be used behind this retaining wall.



7.4 Design Parameters

Due to the proposed Busway behind the proposed retaining wall, earslurpresiculations
should assume a surface surcharge of 24 inches soil depth or 250 psf.

7.4.1 Design of Proprietary Retaining Wall

We recommend the following static design parameters for tepyi walls backfilled with
Conventional 125 pcf Fill.

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Allowable Bearing Capacity and Anticipated Subgrade See Section 7.2
Coefficient of Friction for Sliding 0.55
Coefficient of Friction for Soil against Wall, tan 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfi}l, K 0.42

7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta@t,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfi}l, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are foStitemgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thie&eimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where thetaese factor shall be taken as
0.80.



7.5 Settlement Analysis

We estimate that the maximum settlement will be leaa bne-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements aloeg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddshe installed and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on Wall 105 (the highesposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at leastfeet below final grade.
The resulting safety factor against global slope failuceeds 1.5. Since subgrade conditions of
Retaining Wall 107 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this wall willeexic1.5.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefers have not been
provided.

7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we recdroker excavating 12-
inches, and proof compacting the exposed subgrade with at least 16 giaasself propelled
drum roller with a compaction force of at least 8 tons.

Disturbed subgrades and loose zones observed during proof compaction should -be over
excavated to firm stable ground and replaced with Granular [Eds (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@app®d in a non-woven filter
fabric.



8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their eledaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials mag feused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content is not expected to be suitablestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmient as indicated on
ConnDOT Standard Drawing No. 201.

8.3 Dewatering

Large volumes of groundwater are not anticipated during foundation wcirmtr  Although
cofferdam and pumping is not expected to be required, contractors dieuydcepared with
pumps to control surface water.

8.4 Temporary Lateral Support

Not Applicable



M:\CL\ 331\ 14\ CADD\ 4 SHEETS — HTFD BUSWAY NORTH — ROADS & R. WALLS — AS-DRILLED BORING LOC PLAN (as of2-24-09)

PRo JECy

¢B

_2 0—op o
207.00 AW-170-3 /

=
10.00 7~ ———} :
M i
Z@:ﬁg_— :
(=]
Gfr\\i"v'.\,k‘mcq.m

—

- —_— =

N /

ewin e

8CLF, /?W/I@_an
[, ST2IA

08-00

489-00
AN
=24

_=
ES

o %

LEGEND

RW-101-1 {}
R-7 ﬁ

SB-97 @
A A

RE TAINING WALL BORING

ROADWAY BORING

2005 FILOT BORINGS

SUBSURFACE FROFILE A-A

DESIGNED BY
JWK

DRAWN BY
SMC

CHECKED BY
JWK

APPROVED BY
ULF

NO.

DATE

DRWN.

CHKD

APPVD

REVISIONS

PRIME DESIGNER:

H. W. Lochner
2110 SILAS DEANE HIGHWAY
ROCKY HILL, CT. 06067
Tel: (860) 513—4003
Fax: (860) 513-4006

\ DWG. TITLE FILE NO. 331-14
/N
= o e
GEODESI G N 1” = 80’ 4-8-09
1 N c O R P O R A T E D
PROJECT FIGURE NO.
GEOTECHNICAL ENGINEERS * ENVIRONMENTAL CONSULTANTS STATE PROJECT NO 637}—” 37
984 SOUTHFORD ROAD » MIDDLEBURY CONNECTICUT 06762 107-1

TELEPHONE: (203)758-8836 FACSIMILE: (203)758-8842

NEW BRITAIN — HARTFORD BUSWAY




SOUTH NORTH

]

5

>

£

3 B

o :

$

e :

¥ :

2 :

i 3 i

| £ ‘ :

i z ) g

= = ) :

~ < < :

‘*I‘_ E . % B D R R O | TR e ) ¥ I T T T B T T S I R e T T T M B T T T I R I N VY 1 I CR I | .............
- [T} - :

2 9 —~

I : é o

= GLACIAL : = 1 P= Y ?

s| TILL :

o : gﬂ 7% VARVED CLAY

:; 30 T ST '/'>< 88%; ROD=.50X]. . ... .. ? .......................................
~ : 100/ % ”

5 - : o 4 C

8 DECOMPOSED

E . . . . . : BEDROCK

g ) BEDROCK " 2

E 20 oo ................ % ..... o RO=gN ................................................. ................................................. ................................................. ................................................. ................................................. .............
.1: : : : : : : :

3

: BEDROCK N

; 10 | ................................................. ................................................. ................................................. ................................................. ................................................. ................................................. .............
=]

g

g

2 : : : : : : :

2 484+00 485+00 486+00 487+00 488+00 489+00 490+00

3 DISTANCE ALONG PROFILE (feet)

: Not ’
£ —\ ofes: _

-§ —s 1. Data concerning the various strata have been interpreted at boring locations only. The stratigraphy between SUBSURFACE PROFILE A A
< m& 0 5 ) borings may vary from that shown.

Refer to plan view for subsurface profile location. For strata details and symbol legend, see Subsurface

G EO D E S 1 & N E s Profile Legend and boring logs appended to this reeort. New Britain / Hartford BUSWCIY

I N C€C O R P O R A T E D Numbers displayed beside boring(s) represent SPT "N” values corresponding to their respective sampling

Ceotechnical and Environmental Enineering Consultants interval. Where coring was performed, numbers represent Recovery and RQD values. NB BUSWCIY 450400 to 490455
984 Southford Rl:)il(]ll e Horizontal Scale (feef)

Middlebury, Connecticut 06762 . ) . . .
Telephone: 203-758-8836 Fax: 203-758-8842 Vertical Exaggeration: 5x Date:  2-23-2009 Drawn By:  MJV/DSF Reviewed By: MGB File No.:  0331-014.0 Figure No.: 107-2




INSERT TAB
108
HERE



Retaining Wall 108

Wall-Specific Information & Recommendations



Wall-Specific Table of Contents
for Retaining Wall 108

1.0 GENERAL INFORMATION ...ccii ittt e e e e e e e e e e s e e e e e e e eeeeas 1
(SR S Lo @0 T {11 0] o F= TR 1
1.6 EXISHNG ULIITIES .eeeeeeiiiiiiiiiee e e e e e ettt s s s e e e e e e e e e e e e e e e eeaaaasesa s e s e e e aeeaeeaeeeesesennnnnnnns 1
1.7 Proposed RetainiNng Wal ........coooiiiiiiiiiiiie e e e e e e e s 1

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS ......cccciiiiiiiiiiiiiiiiieeeeeeee e 1
6.3 Subsurface Summary at Retaining WallS ...........ooiiiiiiiii e 1

7.0 ANALYSES AND DESIGN RECOMMENDATIONS.......ccoiiiiiiiiiiieieeeeeeee e 2
4% R o 10T a T F= o g =TT B 1Y o L= OSSR
A = T= L= 1 Lo T o (=TT U (=SS
7.3 Retaining Wall BacCKTill ..........ouuueiiniae e e e 2
7.4 DESION PAraQmMELEIS .....ccciiiiieieeeeieiiie e e e e e e e e et ettt e s e e e e e e e e e e e eeeeeeeeaasa s e e e e aaaeaaaeaees

7.4.1 Design of Proprietary Retaining Wall..............ouuuiiiiii e 3

7.4.2 Design of Cast-in-Place Retaining Wall............cccoooiiiiiiiiiiiiieciisee e 3
7.5 SettlemMeENnt ANGIYSIS ....oeuuiiuiiiiiiii et e e e e e e e et e e ee bbb e e e e e e e e e e e e eeeeerrraana 3
AL B = 11 = Vo = S
S - o111 Y PSP UR PR 3
AR S TS 1= ] 1 (o 0 =] T | S
AR S L 1] 11 RS OSRPPPPPRR 4

8.0 CONSTRUCTION RECOMMENDATIONS ......coiiiiiiiiiieieiiiitt ettt 4
8.1 SUDGrade Preparation ...............eeeeiiiiieeee e e ee ettt e e e e e e e e e e e e et e as e bbb e e e e e e aeaaaeeaees
8.2 REUSE OF Fill ..ottt et e e e e e e e e e e e e e e e s s s s e naaaes 4
S TRC I B V7= (=T ] o o TP SRRRRP 4
8.4 Temporary Lateral SUPPOI..........uuueuiiiiie e e e e e et e e e e e e e e e e e e e e e e e e eaee e e e eeaaaeees 5

Attached Figures:

108-1 Boring Location Plan
108-2 Subsurface Profile



RETAINING WALL 108

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions

The approximate location of proposed Retaining Wall 108 is shown on Figure 108-1 (attached)

This retaining wall will extend from NB Station 484+38 to 487+42 (RighThe existing
railroad grade is at about El. 51 feet. West of the tracks réue gs pitched slightly toward the
west for about 30 feet before sloping downward at a 3H:1V slope to El. 29 feet. Timegdxs!
EB off-ramp to Asylum Street is elevated and located to the west of this wall

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l@¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining NB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
108 484+38 to 487+42 R 304 10 46 Fill

*BFE = Bottom of Footing Elevation
R = Right (Indicates retaining wall location relative to the Stationing)

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata at this retaining wall are summabeémv. Table 4 (Appendix 1)
summarizes the strata by boring. Figure 108-2 depicts thealjeedrsubsurface profile at this
retaining wall.



Approximate Thickness (feet)
Retaining NB Busway . N
wall No. Stationing Fill Varved Clay | Glacial Till
108 484+38 to 487+42 R 5to 12 0 8 to 20

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever possilties retaining wall will
retain/protect the proposed Busway and proprietary walls are feasible.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall foottngsar at least four feet
below final grades, we understand the proposed bottom of wall fagigngtion to be about EI.
46 feet. We anticipated footing subgrade material to consist c nogery dense Fill (O to 6
ft), over dense Glacial Till. For a cast-in-place wall vatminimum footing width of 4 feet, we
recommend using the following Maximum Factored Bearing Resistances:

Service Limit State — 4.0 ksf
Strength Limit State — 6.7_ksf

Refer to the following design parameters (Section 7.4) and sdgr@paration (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill
Conventional 125 pcf backfill should be used behind this retaining wall.
7.4 Design Parameters

Due to the proposed Busway behind the proposed retaining wall, earslurpresiculations
should assume a surface surcharge of 24 inches soil depth or 250 psf.



7.4.1 Design of Proprietary Retaining Wall
We understand a proprietary retaining wall will not be used in this location.
7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta@,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfi}l, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are fofStitmmgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thieeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis

We estimate that the maximum settlement will be lkaa bne-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements alorg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddsihe installed and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on Wall 105 (the higbesgposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at keastfeet below final grade.



The resulting safety factor against global slope failumeeds 1.5. Since subgrade conditions of
Retaining Wall 108 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this wall willeexic1.5.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setliohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamepas have not been
provided.

7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendromer excavating 12-
nches, and proof compacting the exposed subgrade with at least 1€ qlaasgelf propelled
drum roller with a compaction force of at least 8 tons.

Disturbed subgrades and loose zones observed during proof compaction should-be over
excavated to firm stable ground and replaced with Granular &8s (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@pp®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their eledaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials mag feused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult tegland compact. Gradation
testing indicates that the top three feet of soil encountertdsaivall is mostly granular with
less than 25-percent fines (passing No. 200 sieve).

Fill with elevated fines content is not expected to be suitablestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmient as indicated on
ConnDOT Standard Drawing No. 201.



8.3 Dewatering

Large volumes of groundwater are not anticipated during foundation wcistr.  Although
cofferdam and pumping is not expected to be required, contractors dieuydcepared with
pumps to control surface water.

8.4 Temporary Lateral Support

Temporary lateral support will be required for construction of #t&iming wall. Based on soil
and groundwater conditions, and depth to bedrock, we recommend continuoubesteegilmg
be used to provide the support of excavation. We recommend a 250 pcfgeiioaadrplus any
construction surcharge loading.
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RETAINING WALL 109

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions

The approximate location of proposed Retaining Wall 109 is shown on Figure 109-1 (attached)

This retaining wall will extend from SB Station 480+00 to 482+55tjLeElevated to the north
of this wall is -84 EB off-ramp to Asylum Street. Thastixg grade is at about El. 49 feet and
slopes upward at about 3.3H:1V to El. 54 feet.

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l¥¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining SB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
109 480+00 to 482+55 L 255 10to 13 42 to 44 Cut

*BFE = Bottom of Footing Elevation
L = Left (Indicates retaining wall location relative to the Stationing)

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata at this retaining wall are summabeémlv. Table 4 (Appendix 1)
summarizes the strata by boring. Figure 109-2 depicts thealjerdrsubsurface profile at this
retaining wall.

Approximate Thickness (feet)

Retaining SB Busway . N
wall No. Stationing Fill Varved Clay | Glacial Till
109 480+00 to 482+55 L 4 0 15




7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv doahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever pessihbwever, at this location,
a proprietary wall would require deep cuts into existing stempaekments, and is not
economical and is therefore not recommended.

7.2 Bearing Pressures

Based our recommendation for the bottom of retaining wall footiodsear at least four feet
below final grades, we understand the proposed bottom of wall foogrgtiein will be about

El. 42 to 44 feet. We anticipated footing subgrade material tastaidoose to very dense Fill
(3 to 10 ft), over dense Glacial Till. For a cast-in-place wil a minimum footing width of 4

feet, we recommend using the following Maximum Factored Bearing Resssta

Service Limit State — 4.0 ksf
Strength Limit State — 6.7_ksf

Refer to the following design parameters (Section 7.4) and sdgreparation (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill
Conventional 125 pcf backfill should be used behind this retaining wall.
7.4 Design Parameters
7.4.1 Design of Proprietary Retaining Wall
Not Applicable
7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forimgmace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2



Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Factat,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfill, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are fofStitemgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thieeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis

We estimate that the maximum settlements will be lessdha-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements alorg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddsihe installed and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on Wall 105 (the higbesgposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at keastfeet below final grade.
The resulting safety factor against global slope failumeeds 1.5. Since subgrade conditions of
Retaining Wall 109 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this wall willeexic1.5.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setliohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamepas have not been
provided.



7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we recdroker excavating 12-
inches and proof compacting the exposed subgrade with at least 10 qfaassalf propelled
drum roller with a compaction force of at least 8 tons.

Disturbed subgrades and loose zones observed during proof compaction should -be over
excavated to firm stable ground and replaced with Granular [Efs (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@app®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their elegtaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials may reused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content is not expected to be suitallestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmieEnt as indicated on
ConnDOT Standard Drawing No. 201.

8.3 Dewatering

We do not anticipate the presence of groundwater during constructibis ofidll. Although
cofferdam and pumping is not expected to be required, contractors syeydcepared with
pumps to control surface water.

8.4 Temporary Lateral Support

Temporary lateral support will be required for construction of &t&iming wall. Based on soil
and groundwater conditions, and depth to bedrock, we recommend continuoubestegilsg
be used to provide the support of excavation. This wall will suppoped backfill
(approximately 2H:1V). The effects of this sloped backfill mustdresidered in the support of
excavation design. Due to the absence of traffic within the zomdlwénce of this wall, only
construction surcharge loads need to be considered.
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RETAINING WALL 110

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions
The approximate location of proposed Retaining Wall 110 is shown on Figure 110-1 (attached)

This retaining wall will extend from -84 WB On-Ramp Station 488+t0 489+59 (Right). The
proposed retaining wall will be located between the existiag WB on-ramp from Asylum

Street (at about El. 48 feet), and the existing 1-84 EB off-ramfsylum Street (at about El. 37
feet).

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l@¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining frolr-n8is?/lnu-r$1asn':r%et Approx. Approx. Estimated Type
. . :
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
110 486+29 to 489+59 R 330 3to 18 34 to 3b6 Fill

*BFE = Bottom of Footing Elevation
R = Right (Indicates retaining wall location relative to the Stationing)

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS

6.3 Subsurface Summary at Retaining Walls

The subsurface strata summary at this retaining wall felloWable 4 (Appendix 1) summarizes
the strata by boring. Figure 110-2 depicts the generalized sabsupfofile at this retaining
wall.



Approximate Thickness (feet)

Retainin [-84 On-Ramp from
9 Asylum Street Fill Varved Clay | Glacial Till
Wall No. o
Stationing
110 486+29 to 489+59 R <2 0 9

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv doahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever pessihbwever, at this location,
a proprietary wall would require deep cuts into existing stempaekments, and is not
economical and is therefore not recommended.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footngsar at least four feet
below final grades, we understand the proposed bottom of wall foogrgtiein will be about
El. 35 feet. We anticipated footing subgrade material to doofsiery dense Fill (less than 2 ft)
over medium dense to very dense Glacial Till. For a cast-ireplatl with a minimum footing
width of 4 feet, we recommend using the following Maximum Factored Bearingt&sses:

Service Limit State — 6.0 ksf
Strength Limit State — 11.7_ksf

Refer to the following design parameters (Section 7.4) and sdgreparation (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill
Conventional 125 pcf backfill should be used behind this retaining wall.
7.4 Design Parameters

Due to the proposed Busway behind the proposed retaining wall, eartlurpresiculations
should assume a surface surcharge of 24 inches soil depth or 250 psf.



7.4.1 Design of Proprietary Retaining Wall
Not Applicable
7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta@,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfi}l, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are fofStitmmgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thieeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis

We estimate that the maximum settlements will be lessdha-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements alorg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems and six-inch underdrainsdsbeuhstalled and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on Wall 105 (the higbesgposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at keastfeet below final grade.



The resulting safety factor against global slope failumeeds 1.5. Since subgrade conditions of
Retaining Wall 110 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this wall willeexic1.5.

7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setliohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamepas have not been
provided.

7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we resdnercavating to
subgrade and proof compacting the exposed subgrade with at leaseglgfassompactor with
a compaction force of at least 3 tons.

Disturbed subgrades and loose zones observed during proof compaction should-be over
excavated to firm stable ground and replaced with Granular &8s (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@pp®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their eledaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials mag feused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content is not expected to be suitablestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmient as indicated on
ConnDOT Standard Drawing No. 201.



8.3 Dewatering

Shallow groundwater was observed near this retaining wall. Although cofferdhpumping is
not expected to be required, contractors should be prepared with pungudrtd groundwater
and surface water.

8.4 Temporary Lateral Support

Not Applicable
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RETAINING WALL 111

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION
1.5 Existing Conditions
The approximate location of proposed Retaining Wall 111 is shown on Figure 111-1 (attached)

This retaining wall will extend from 1-84 WB On-Ramp Station 280+o 204+90 (Left). The
proposed retaining wall will be located west of the existi®g MWB on-ramp from Asylum
Street. West of the on-ramp the grade slopes upward at 2H:1V for an appeocdistarice of 45
to 65 feet behind the proposed wall.

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l@¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining frolr-n8is?/lnu-r$1asn':r%et Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
111 200+50 to 204+90 L 440 10to 15 21to 34 Cut

*BFE = Bottom of Footing Elevation
L = Left (Indicates retaining wall location relative to the Stationing)

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS

6.3 Subsurface Summary at Retaining Walls

The subsurface strata summary at this retaining wall felloWable 4 (Appendix 1) summarizes
the strata by boring. Figure 111-2 depicts the generalized sabsupfofile at this retaining
wall.



Approximate Thickness (feet)

Retainin [-84 On-Ramp from
9 Asylum Street Fill Varved Clay | Glacial Till
Wall No. .
Stationing
111 200+50 to 204+90 L <2 0 2to 11

7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever pessibwever, at this location,
a proprietary wall would require deep cuts into existing stempaekments, and is not
economical and is therefore not recommended.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footingear at least four feet
below final grades, we understand the proposed bottom of wall fooergtiein will be about

El. 20.5 to 34.5 feet. We anticipated footing subgrade material tastonsiery dense Fill (less
than 3 ft) over medium dense to very dense Glacial Till. Foast-in-place wall with a
minimum footing width of 4 feet, we recommend using the following MaxmmFactored

Bearing Resistances:

Service Limit State — 6.0 ksf
Strength Limit State — 8.8_ksf

Refer to the following design parameters (Section 7.4) and sdgreparation (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill
Conventional 125 pcf backfill should be used behind this retaining wall.
7.4 Design Parameters

7.4.1 Design of Proprietary Retaining Wall

Not Applicable



7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Factat,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfill, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are fofStitmmgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thiEeeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis

We estimate that the maximum settlements will be lessdha-half inch, and will occur rapidly
(i.e. during construction). We estimate differential settlements alorg thalls to be negligible.

7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems or six-inch underdrainddsihe installed and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on Wall 105 (the higbesgposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at keastfeet below final grade.
The resulting safety factor against global slope failumeeds 1.5. Since subgrade conditions of
Retaining Wall 111 are similar to those at Retaining Wall 105, we have desgeriny inspection
that the safety factors against global stability for this wall willeexic1.5.



7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefers have not been
provided.

7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendnmercavating to
subgrade and proof compacting the exposed subgrade with at least<l gfamsompactor with
a compaction force of at least 3 tons.

Disturbed subgrades and loose zones observed during proof compaction should -be over
excavated to firm stable ground and replaced with Granular [Eds (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@app®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their elegtaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials may reused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content is not expected to be suitailestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmieEnt as indicated on
ConnDOT Standard Drawing No. 201.

8.3 Dewatering

Shallow groundwater was observed as shallow near this retawihgAlthough cofferdam and
pumping is not expected to be required, contractors should be prepared wiis fouoontrol
groundwater and surface water.



8.4 Temporary Lateral Support

Temporary lateral support will be required for construction of #t&iming wall. Based on soil
and groundwater conditions, and depth to bedrock, we recommend continuoubesteegilmg
be used to provide the support of excavation. This wall will suppdopged backfill
(approximately 2H:1V). The effects of this sloped backfill mustdmesidered in the support of
excavation design. Due to the absence of traffic within the zomdélaénce of this wall, only
construction surcharge loads need to be considered.
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RETAINING WALL 112

Wall-Specific Information & Recommendations

This section (tab) should be used in conjunction with the proceedingrsestiich is common
to all retaining walls.

1.0 GENERAL INFORMATION

1.5 Existing Conditions

The approximate location of proposed Retaining Wall 112 is shown on Figure 112-1 (attached)

This retaining wall will extend from SB Station 902+80 to 904+87 jLefThe proposed
retaining wall will be located to the west of the elevated E®4off-ramp to Asylum Street.
North of Station 903+25 the proposed retaining will be built within thstieg 1-84 WB on-
ramp from Asylum Street, at an existing grade of about El. 28 feet.

1.6 Existing Utilities
Not Applicable
1.7 Proposed Retaining Wall

Proposed details for this retaining wall are summarized belowll l@¢ations and dimensions
were estimated from drawings and cut sections provided by Lochner.

Retaining SB Busway Approx. Approx. Estimated Type
Wall No. Stationing Length (feet) | Height (feet) | BFE* (feet) | (Cut/Fill)
112 902+80 to 904+87 L 207 81to 16 26 to 30 Fill

*BFE = Bottom of Footing Elevation
L = Left (Indicates retaining wall location relative to the Stationing)

6.0 INTERPRETATION OF SUBSURFACE CONDITIONS
6.3 Subsurface Summary at Retaining Walls

The subsurface strata summary at this retaining wall felloWable 4 (Appendix 1) summarizes
the strata by boring. Figure 112-2 depicts the generalized satsyfofile at this retaining
wall.

Approximate Thickness (feet)

Retaining SB Busway . N
wall No. Stationing Fill Varved Clay | Glacial Till
112 902+80 to 904+87 L <2 0 Sto7




7.0 ANALYSES AND DESIGN RECOMMENDATIONS

Based on settlement analyses we recommend conventional sprelagv dbahdations and
conventional wall backfill materials (e.g. 125 pcf fill), e.g. thisrao need for special measures
such as: light weight fill, waiting periods, wick drains, or Geofoam.

7.1 Foundation and Type

We recommend shallow foundations with bottom of footings constructed Wedstvdepth, a
minimum of 4.0 feet below final grades.

We understand that proprietary walls will be used wherever possilties retaining wall will
retain/protect the proposed Busway and proprietary walls are feasible.

7.2 Bearing Pressures

Based on our recommendation for the bottom of retaining wall footngsar at least four feet
below final grades, we understand the proposed bottom of wall foogrgtiein will be about
El. 26 to 30 feet. We anticipated footing subgrade material tastarfsvery dense glacial till.
For a cast-in-place wall with a minimum footing width of 4 fese recommend using the
following Maximum Factored Bearing Resistances:

Service Limit State — 8.0 ksf
Strength Limit State — 15.2_ksf

Refer to the following design parameters (Section 7.4) and sdgreparation (Section 8.1)
recommendations.

7.3 Retaining Wall Backfill
Conventional 125 pcf backfill should be used behind this retaining wall.
7.4 Design Parameters

Due to the proposed Busway behind the proposed retaining wall, earslurpresiculations
should assume a surface surcharge of 24 inches soil depth or 250 psf.

7.4.1 Design of Proprietary Retaining Wall

We understand a proprietary retaining wall will not be used at this location.



7.4.2 Design of Cast-in-Place Retaining Wall

We recommend the following static design parameters forircgdace walls backfilled with
Conventional 125 pcf Fill. Load Factors should be selected from AASHTO LRFD Jdble2

Unit Weight of soil above the water table, pounds per cubic foot (pcf) 125
Unit weight of soil below the water table, pounds per cubic foot (pcf) 62.6
Soil Angle of Internal Frictiong 34
Nominal Bearing Resistance and Anticipated Subgrade See Section 7.2
Bearing Resistance Facta@,) 0.45
Coefficient of Friction for Sliding (AASHTO LRFD Table 3.11.5.3-1) 0.55
Coefficient of Friction for Soil against Wall (ta) 0.40
Coefficient of Passive Earth Pressure,(# be neglected above frost depth) 3.5
Coefficient of Active Earth Pressure with level backfill, K 0.28
Coefficient of Active Earth Pressure with 2H:1V sloped backfill, K 0.42
Sliding Resistance Factap.§ (AASHTO LRFD Table 10.5.5.2.2-1) 0.8

The resistance factors provided in the previous table are foStitmmgth Limit State. In
accordance with LRFD Section 10.5.5.1, resistance factors for thieeSeimit State shall be
taken as 1.0, except for global stability where the resistamter fshall be taken as 0.75. In
accordance with LRFD Section 10.5.5.3.3, resistance factors for Exiramt State shall be
taken as 1.0, except for uplift resistance of piles, where th&taese factor shall be taken as
0.80.

7.5 Settlement Analysis
We estimate settlement will be less than ¥4 inch.
7.6 Drainage

Drainage details for retaining walls should be constructed iordaonce with ConnDOT Bridge
Design Manual specifications for walls and abutments. Spaktyficbagged stone and
weepholes should be utilized for wall stems and six-inch underdrainsdsheuhstalled and
connected to roadway drainage.

7.7 Stability

We performed a global stability analysis on Wall 105 (the highesposed wall), assuming a
height of 28 feet, level backfill, and footing embedment of at lkeastfeet below final grade.
The resulting safety factor against global slope failuceeds 1.5. Since subgrade conditions of
Retaining Wall 112 are similar to those at Retaining Wall 105, we have degeriny inspection
that the safety factors against global stability for this other wallalath exceed 1.5.



7.8 Seismic Design

Since the proposed retaining wall is in Seismic Zone 1, per Setfiohl of AASHTO LRFD
2008 interim, seismic loads do not need to be analyzed. Thus, seisamtefers have not been
provided.

7.9 Utilities

Not Applicable

8.0 CONSTRUCTION RECOMMENDATIONS
8.1 Subgrade Preparation

Based on the anticipated subgrade materials and conditions, we rendnmercavating to
subgrade and proof compacting the exposed subgrade with at least<l gfamsompactor with
a compaction force of at least 3 tons.

Disturbed subgrades and loose zones observed during proof compaction should -be over
excavated to firm stable ground and replaced with Granular [Eds (than 24-inches),
Compacted Granular Fill (24-inches or greater), or crushed st@app®d in a non-woven filter
fabric.

8.2 Reuse of Fill

Excavated materials are not anticipated to be suitable foseeas Compacted Granular Fill,
Granular Fill, or Pervious Structure Backfill due to their elegtaSilt content. Topsoil and
Subsoil may be stockpiled and reused to dress slopes.

Existing fill that is free of deleterious materials may reused as embankment fill (ConnDOT
Form 816 Section 2.02.03.5). Form 816 does not indicate an acceptable peroéritags
however, generally more than 35 percent Silt will be difficult to place and compac

Fill with elevated fines content is not expected to be suitailestise on the project, except for
placement of “unsuitable” materials in the outer slopes of an mmieEnt as indicated on
ConnDOT Standard Drawing No. 201.

8.3 Dewatering

Large volumes of groundwater are not anticipated during foundation wciatr. ~ Although
cofferdam and pumping is not expected to be required, contractors syeydcepared with
pumps to control surface water.

8.4 Temporary Lateral Support

Not Applicable
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Well Construction
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Notes:

1. Data concerning the various sirata have been
interpreted of boring locations only. The stratigraphy
between borings may vary from that shown, and
may transition more gradually within borings.

2. For strata details, see Report and boring
logs appended to this report.

3, Numbers displayed beside boring(s) represent SPT
“N" values corresponding to their respective sampling

—— interval.
°° SAND/GRAVEL/SILT MIXTURE 4. Where coring was performed, numbers displayed beside
boring(s) represent Recovery and RQD values corresponding
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5. "R” corresponds to refusal of sampler, casing and/or
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New Britain - Hartford Busway

CT DOT State Project 63-H137
GeoDesign Project Number: 0331-14
Roadway and Retaining Walls

Table 1 : Atterberg Limits - New (2009) and Existing (2003) Results

Nat. Water Soil
Boring Sample | From| To Content LL PL PI Consistency
RW-101-1 S-5 10 12 38 61 26 35 Very Stiff
RW-102-1 S-3 5 7 51 54 27 27 Stiff
RW-102-1 S-5 15 17 64 57 24 33 Very Soft
RW-102-3 S-7 20 22 60 59 27 32 Soft
RW-102-5 S-5 15 17 47 60 26 34 Medium
RW-102-7 S-4 10 12 37 41 20 21 Medium
RW-103-2 S-3 5 7 36 43 22 21 Stiff
SB-88 S-18 70 71.5 26.3 28 19 Very Soft
SB-88 S-6 16.5 18 33.9 57 28 Very Stiff
SB-88 S-12 40 41.5 49.7 36 24 Very Soft
SB-89 S-5 13.5 15 35.2 42 25 Stiff
SB-90 S-6 16.5 18 22.6 51 24 Very Stiff
SB-90 S-11 35 36.5 47 42 25 Very Soft
SB-91 S-3 7.5 9 8.5 18 15 Hard
SB-91 S-7 16.5 18 11.7 23 17 V. Dense
SB-92 S-2 4.5 6 30.8 45 24 Very Stiff
SB-93 S-4 10 11.5 9.1 23 14 V. Dense
SB-94 S-3 4.5 6 10.7 26 17 Dense
SB-95 S-2 4.5 6 11.5 20 19 M. Dense
SB-96 S-2 4.5 6 17.2 NP NP M. Dense
SB-97 S-8 25 26.5 9.9 23 14 V. Dense
SB-98 S-3 7.5 9 2.3 NP NP M. Dense
SB-99 S-9 25 26.5 37.4 35 20 Medium
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New Britain - Hartford Busway
CT DOT State Project 63-H137

GeoDesign Project Number: 0331-14
Roadway and Retaining Walls

Table 2 - Existing Water Contents from Pilot Borings for Busway North

*Sorted by Strata, Water Content, then Depth

**Sorted by Strata, Depth, then Water Content

Depth  Boring Water Content Strata Depth Boring Water Content Strata
22.5 RB-42 104 Clay 4.5 SB-94 10.7 Clay
4.5 SB-94 10.7 Clay 45 SB-92 30.8 Clay
16.5 SB-90 22.6 Clay 7.5 SB-88 23.6 Clay
195 SB-99 23.2 Clay 10.5 SB-90 40.3 Clay
7.5 SB-88 23.6 Clay 13.5 SB-89 35.2 Clay
70 SB-88 26.3 Clay 16.5 SB-90 22.6 Clay
22.5 SB-99 30.3 Clay 16.5 SB-88 33.9 Clay
4.5 SB-92 30.8 Clay 16.5 RB-42 40.8 Clay
16.5 SB-88 33.9 Clay 19.5 SB-99 23.2 Clay
135 SB-89 35.2 Clay 225 RB-42 10.4 Clay
25 SB-99 37.4 Clay 225 SB-99 30.3 Clay
10.5 SB-90 40.3 Clay 25 SB-99 37.4 Clay
16.5 RB-42 40.8 Clay 35 SB-90 47.0 Clay
35 SB-90 47.0 Clay 40 SB-88 49.7 Clay
40 SB-88 49.7 Clay 70 SB-88 26.3 Clay
7.5 RB-42 10.6 Fill 45 SB-96 17.2 Fill
16.5 SB-99 11.6 Fill 7.5 RB-42 10.6 Fill
4.5 SB-96 17.2 Fill 16.5 SB-99 11.6 Fill
7.5 SB-98 2.3 Sand 4.5 SB-95 115 Sand/Silt
7.5 SB-91 8.5 Sand/Gravel/Silt 7.5 SB-98 2.3 Sand
10 SB-93 9.1 Silt/Sand 7.5 SB-91 8.5 Sand/Gravel/Silt
135 SB-97 9.7 Silt/Sand 10 SB-93 9.1 Silt/Sand
25 SB-97 9.9 Silt/Sand 13.5 SB-97 9.7 Silt/Sand
28.5 SB-99 11.0 Till 16.5 SB-98 111 Sand
16.5 SB-98 111 Sand 16,5 SB-91 11.7 Sand/Gravel/Silt
4.5 SB-95 115 Sand/Silt 19.5 SB-93 14.1 Silt/Sand
16.5 SB-91 11.7 Sand/Gravel/Silt 25 SB-97 9.9 Silt/Sand
19.5 SB-93 14.1 Silt/Sand 28.5 SB-99 11.0 Till
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New Britain - Hartford Busway
CT DOT State Project 63-H137

GeoDesign Project Number: 0331-14
Roadway and Retaining Walls

Table 3: Summary of Sieve/Hydrometer Testing

Boring Sample From To Strata | Sieve/Hyd Gravel Sand Silt/Clay Silt Clay
R-01 S-1 1 3 Fill Sieve 22.6 57.8 19.6
R-03 S-1 1 3 Fill Sieve 11.7 71.2 17.1
R-04 S-2 2 4 Fill Hyd 9.2 64.2 26.6
R-05 S-1 0 2 Fill Sieve 9.3 64 26.7
R-06 S-1 1 3 Fill Sieve 11 49.2 39.8
R-07 S-1 1.5 3.5 Fill Sieve 4.2 66.1 29.7
R-14 S-1 0 2 Fill Sieve 10.8 60.8 28.4
R-16 S-1 0.5 2.5 Fill Sieve 115 66.4 22.1
R-18 S-1 0 2 Fill Sieve 17.5 66.8 15.7
R-20 S-2 2 4 Fill Sieve 5.2 59.3 35.5
R-21 S-2 2 4 Fill Hyd 13.6 39.6 46.8
R-22 S-2 2 4 Fill Sieve 6 36.5 57.5
R-23 S-1 1 3 Fill Sieve 18.5 61.4 20.1
R-24 S-1 1 3 Fill Sieve 10.7 62.1 27.2

RW-101-1 S-2 2.5 4.5 Fill Sieve 0.8 27.1 72.1
RW-101-1 S-1 0.5 2.5 Fill Sieve 2.3 14.8 82.9
RW-103-2 S-1 0 2 Fill Sieve 6.8 63 30.2
RW-103-2 S-3 5 7 Fill S/H 10 90

RW-105-2 S-1 0 2 Fill Hyd 3.5 33.7 62.8
RW-106-1 S-1 0 2 Fill Sieve 10.1 53.8 36.1
RW-106-2 S-2 2.5 4.5 Fill Sieve 95.8 4.2

RW-107-2 S-4 7 9 Fill Sieve 7.2 69.7 23.1
RW-108-2 S-1 1 3 Fill Sieve 10.3 76.1 13.6
RW-108-2 S-2 3 5 Fill Sieve 16.1 60.7 23.2
RW-108-3 S-1 1 3 Fill Sieve 16.9 60.9 22.2
RW-108-3 S-3 5 7 Fill Hyd 18.5 45.9 35.6
RW-106-3 S-4 7 9 GT Sieve 5.8 69.4 24.8
RW-111-4 S-2 3 4.3 GT Sieve 10.8 60.5 28.7
RW-110-2 S-1 1 3 GT Sieve 16.2 55 28.8
RW-110-3 S-1 1 3 GT Sieve 11.8 58.8 29.4
RW-106-1 S-3 5 7 GT Hyd 10.7 35.7 53.6
RW-110-2 S-3 5 7 GT Hyd 6.2 325 61.3
RW-103-2 S-6 15 16.3 GT Sieve 2.8 97.2
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Table 3: Summary of Sieve/Hydrometer Testing

New Britain - Hartford Busway

CT DOT State Project 63-H137
GeoDesign Project Number: 0331-14

Roadway and Retaining Walls

Boring Sample From To Strata | Sieve/Hyd Gravel Sand Silt/Clay Silt Clay
RW-112-2 S-1 1 3 Sand Fill Sieve 12.5 63 24.5
RW-102-5 S-5 15 17 VC S/H 100
RW-102-1 S-3 5 7 VC Hyd 1.5 98.5
RW-102-3 S-7 20 22 VC S/H 100
RW-101-1 S-5 10 12 VC S/H 100
RW-102-7 S-4 10 12 VC Hyd 2.8 97.2
RW-102-1 S-5 15 17 \VC S/H 100

FILL Glacial Till
Remove Top | Remove Top Remove Top
Full Range | and Bottom | and Bottom Full Range| and Bottom
Outliers Two Outliers Outliers
Gravel 01022.6% | 0to19% 1to 18% Gravel 0to 16% 6 t0 12%
Range Range
Sand Range | 1010 95.8% | 15t075% | 27t071% zzgge 3t070% | 33to60%
Silt/Clay 42t090% | 14to83% 16 to 72% SiUClay o5 109706 | 29 t0 61%
Range: Range:
Varved Clay
Remove Top
Full Range | and Bottom
Qutliers
Gravel 0% 0%
Range
Sand Range | 1.5t0 2.8% 0%
Silt 30 to 50% 3910 47%
Clay 50 to 70% 50 to 60%
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New Britain - Hartford Busway
CT DOT State Project 63-H137
GeoDesign Project Number: 0331-14
Roadway and Retaining Walls

Table 4 - Summary of Soil Strata

Approximate Strata Thickness (feet) Refusal Refusal Groundwater | Groundwater
. Rock .
Boring Asphalt/ T i Crushed Fil | sandl ci Glacial| Weathered| Depth | (Inferred Rock) Core Depth Elevation Well
concrete | ' °P%%"| stone ! an AT Bedrock | (feet) Elevation (feet) (feet)
R-01 1 2.5 14+ n/a
R-02 1 45 12+ n/a
R-03 1 15 1+ n/a
R-04 10 7+ n/a
R-05 10 o9+ 14 54.7
R-06 1.5 2.5 13+ n/a
R-07 1 45 12+ 9 59.9
R-08 10 7+ 8 52.6
R-09 1 45 12+ 15 37.7
R-10 2 15+ 9 47.6
R-11 4 13+ n/a
R-12 6 11+ n/a
R-13 1.5 2.5 35 10+ 14 33.9
R-14 45 10.5 5+ 5 43.5
R-15 1 2.5 7 5.5+ n/a
R-16 1 6.5 6.5 | 3.5+ 5 43.3
R-17 1 35 3 5 12 35 n/a
R-18 4 12.5+ n/a
R-19 1 2.5 4.5 8 22 n/a
R-20 5 9.5 1 15.2 10 n/a
R-21 9 6.5 15.4 16 n/a
R-22 24+7? 24 17 17 24.1
R-23 1 1.5 7 2 4+ 15.2 23 9 29.7 Yes
R-24 1 4 8 6.5 15.1 24 n/a
RW-101-1 0.5 7 9.5+ n/a
RW-102-1 1.5 2 14+ 3 49.9
RW-102-2 3 14+ 3 49.8
RW-102-3 3 26+ 3 49.4
RW-102-4 5 12+ n/a
RW-102-5 1 1.5 14+ n/a
RW-102-6 1 2 15+ n/a
RW-102-7 1 1.5 14+ 3 47.1
RW-103-1 7 7 2+ 5 43.9
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New Britain - Hartford Busway
CT DOT State Project 63-H137
GeoDesign Project Number: 0331-14
Roadway and Retaining Walls

Table 4 - Summary of Soil Strata

Approximate Strata Thickness (feet) Refusal Refusal Groundwater | Groundwater
. Rock .
Boring Asphalt/ T lcrushed!| _. Glacial| Weathered| Depth | (Inferred Rock) Core Depth Elevation Well
concrete | P59 “stone | Fill [Sand| Clay| ~m, Bedrock | (feet) Elevation (feet) (feet)
RW-103-2 11 5+ 45 445
RW-104-1 3 24 27.5 20 4 44
RW-104-2 1 4 12+ 16 47
RW-105-1 10 6+ 7 56.8 Yes
RW-105-2 8 5 13 36 4 45
RW-106-1 5 12+ 4 43.3
RW-106-2 1 7 8.5+ 5 43
RW-106-3 1 7 9+ 8 41.1
RW-107-1 1 10 6+ n/a
RW-107-2 1 8 8+ n/a
RW-108-1 1 12 7.5 20.5 26 12 35.1
RW-108-2 1 5 10.5+ n/a
RW-108-3 1 7 7.5 0.2 15.2 29 n/a
RW-110-1 1 1 2 5 9 29 n/a
RW-110-2 1 1 8 10.1 29 n/a
RW-110-3 1 1 8 10.1 29 n/a
RwW-111-1 1 1 1.5 3 7 20 n/a
RW-111-2 1 1 1.5 11 15 10 14 11.1
RW-111-3 1 1 1 2 5 21 n/a
RW-111-4 1 2 2 5 10.1 20 n/a
RW-111-5 1 9 10.1 23 n/a
RW-111-6 2 5 6 30 n/a
RW-112-1 2 3 5 26 n/a
RW-112-2 1 2 7 10.1 23 n/a
B-01-3 251 55 7 12 19 Yes 2.5 442
B-01-4 1.5 2.5 23 19 Yes 3 43.8
B-02-1 2 20 Yes 13 14.5
B-02-2 10 17 Yes n/a
B-02-3 1 9 4 12 Yes n/a
B-02-4 5 23 Yes n/a
B-03-1 15 7.5 11 30 Yes 7.5 42.6
B-03-2 10 10 30 Yes 6 43.7 Yes
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Table 5 - Groundwater Data Summary

New Britain - Hartford Busway

CT DOT State Project 63-H137
GeoDesign Project Number: 0331-14

Approximate Approximate Approximate
Ground Surface | Groundwater Ground Water
Boring* Elevation (ft) Depth (ft) Elevation Well
RW-102-1 52.9 3 49.9
RW-102-2 52.8 3 49.8
RW-102-3 52.4 3 49.4
R-09 52.7 15 37.7
RW-102-4 51.9 10 41.9
R-08 60.6 8 52.6
R-10 56.6 9 47.6
RW-102-7 50.1 3 47.1
RW-103-1 48.9 5 43.9
RW-103-2 49.0 4.5 44.5 Yes
R-13 47.9 14 33.9
R-14 48.5 5 43.5
R-16 48.3 5 43.3
RW-104-1 48.0 4 44.0
RW-104-2 63.0 16 47.0
B-01-2 70.1 15.5 54.6
B-01-3 46.7 2.5 44.2
B-01-4 46.8 3 43.8
RW-105-1 63.8 7 56.8 Yes
RW-106-1 47.3 4 43.3
RW-105-2 49.0 4 45.0
RW-106-2 48.0 5 43.0
RW-106-3 49.1 8 41.1
B-03-06 50.2 10 40.2
B-03-1 50.1 7.5 42.6
B-03-2 49.7 6 43.7
RW-108-1 47.1 12 35.1
R-23 38.7 9 29.7 Yes

*Borings are approximately listed from south to north along the NB & SB Busway Alignments
Refer to boring logs for details including date of readings
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Appendix 2

Limitations



GEOTECHNICAL LIMITATIONS

Explorations

1.

The analyses and recommendations submitted in this report are based in part upon the data
obtained from widely spaced subsurface explorations. The nature and extent of variations
between these explorations may not become evident until further explorations are made and
construction occurs. If variations then appear evident, it will be necessary to reevauate the
recommendations of this report.

The generalized soil and bedrock profile described in the text is intended to convey trendsin
subsurface conditions. The boundaries between strata are approximate and idealized and
have been developed by interpretations of widely spaced explorations and samples; actual
soil and bedrock transitions are probably more erratic. For specific information, refer to the
boring logs.

The geologic and geomorphologic settings at this site are complex and the uncertain historic
Site usage has resulted in the varied distribution and stress history of compressible soils
across the dite.  Limited spacing of borings and lab testing can at best, only allow for
estimates to be devel oped for duration and magnitude of consolidation settlements.

Water level readings have been made in the drill holes at times and under conditions stated
on the boring logs. These data have been reviewed and interpretations have been made in
the text of this report. However, it must be noted that fluctuations in the level of the
groundwater may occur due to variations in river levels, rainfall, temperature, and other
factors occurring since the time measurements were made.

Review

5.

In the event that any changes in the nature, design or location, of the proposed retaining
walls the conclusions and recommendations contained in this report shall not be considered
valid unless the changes are reviewed and conclusions of these reports modified or verified
in writing by GeoDesign, Inc. It isrecommended that this firm be provided the opportunity
for a generd review of design and specifications in order that earthwork and foundation
recommendations may be properly interpreted and implemented in the design and
specifications.

Use of Report

6.

This report has been prepared for the exclusive use H.W. Lochner, Inc., the Connecticut
Department of Transportation (ConnDOT), and other members of the design team for
specific application to the construction of the Busway Retaining Walls for the New Britain -
Hartford Busway located in Hartford, Connecticut, in accordance with generaly accepted
soil and foundation engineering practices. No other warranty, express or implied, is made.

Thisfina design Soil and Foundation Engineering Report has been prepared for this project
by GeoDesign. This report is for design purposes only and is not sufficient to prepare an
accurate bid. Contractors wishing a copy of this report may secure it with the understanding
that their scopes are limited to design considerations only.





