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1.0 INTRODUCTION

1.1  Project Description and Proposed Construction

This project involves an approximately 1,400 foot long extension to the Schuylkill River Trail.
The north end of the proposed extension will tie into the proposed Schuylkill Banks Boardwalk
and Plaza area (currently under construction) and the existing stair tower to the South Street
Bridge. The proposed trail will continue south to a proposed terminus near Christian Street. The
Schuylkill River Trail within the area of the wall is located on the east bank of the Schuylkill
River; between the river and the CSX railroad tracks. Refer to Figure 1 for the Project Location

Map.

Proposed construction consists of a 12 foot wide paved trail, which widens to 14’ in the vicinity
of the plaza area. Protective steel fences will be provided between the trail and the CSX railroad
tracks and also between the trail and the Schuylkill River. In order to construct the proposed trail
extension, an approximately 90 foot long retaining wall will be constructed just south of the
Schuylkill Banks Boardwalk and Plaza to span a fairly large washout area. Based on preliminary

drawings, the maximum exposed height of the retaining wall is approximately 8’-0".

1.2 Purpose and Scope

This submission represents a preliminary geotechnical summary for the proposed retaining wall
for the Schuylkill River Development Corporation. The objective of this report is to present the
information determined from the preliminary site investigation, office research, subsurface
investigation, laboratory testing, and analysis for the above referenced project. Accordingly, our
tasks for this submission include:

. Review published geology, and complete a site visit to identify features that may impact
our interpretation of the subsurface conditions;
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. Perform a subsurface exploration program behind the proposed retaining wall at location

determined by Urban Engineers, Inc.

. Conduct laboratory testing on select soil samples and rock cores;

. Interpret the subsurface data and prepared a generalized geologic profile at the proposed

structure location;
. Prepare this report, documenting the data collected and analyses performed and provide

recommendations concerning the type and depth of foundation support for the wall,

relevant design parameters, and site preparation criteria.
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20 BACKGROUND INFORMATION

2.1 Existing Plans

The proposed wall will be constructed at the existing washout area to accommodate a proposed
14 foot wide paved trail path. Refer to site photos included in Appendix H for the existing

condition of the proposed wall location.

2.2 Previous Subsurface Information

Subsurface information from three (3) nearby projects was reviewed (Appendix J).

URS Corporation provided Structure Boring Sheets for the Schuylkill River Boardwalk and
Plaza project. The Schuylkill River Boardwalk and Plaza project involves extension to the
Schuylkill River Trail. The proposed retaining wall is a part of the construction of the trail
extension. Applicable borings (Borings A-1 and A-2) were drilled for the Plaza directly north of
the proposed retaining wall. Soil in the borings indicated various granular and fine-grained fill
(SM, CL, sc, sp) over granular residual soil (sm, gm) to the top of bedrock. Top of rock was
encountered at depths varying from 20.4 feet (Boring A-1) to 23.6 feet (Boring A-2). Bedrock
consists of medium hard to very hard, slightly weathered to fresh mica schist, amphibolite, and

schist.

Structure plans from the reconstruction of the South Street Bridge were also reviewed. The
South Street Bridge is located approximately 200 feet north of the proposed retaining wall. Two
(2) borings (Borings S11-19 and S11-20) were drilled for the proposed Pier 11, adjacent to the
existing stairway north of the retaining wall. Soils reported in the boring logs are various
granular and fine-grained soil layers (SM, GP-SP, ML, SP) to the top of bedrock. Top of rock in
the borings were encountered at depths varying from 36.7 feet (S11-19) to 28.1 feet (S11-20).

Bedrock consists of medium hard to hard, slightly weathered to fresh mica schist.
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Structure plans for the proposed access ramp from the South Street Bridge to the SchuylKkill
River Trail (north of the South Street Bridge) were reviewed. The proposed access ramp is
located immediately north of the South Street Bridge. Three (3) borings (Borings TB-01, TB-02,
and TB-03) were drilled for the proposed access ramp north of the retaining wall. Soil in the
borings indicated various granular and fine-grained fill and residual soil layers. Bedrock was not
cored in the borings. Top of saprolite/top of highly weathered bedrock in the borings were
encountered at approximate depths 33.0 feet (TB-01), 42.5 feet (TB-02) to 38.5 feet (TB-03).
The saprolite/highly weathered bedrock consists of weathered schist.

2.3 Site Reconnaissance

A preliminary site reconnaissance was performed on February 6, 2013 to view the site and to
verify site features and access routes for the drill equipment. Refer to Site Photographs included
in Attachment H. The proposed retaining wall will be located between the Schuylkill River and
CSX railroad tracks to the south of the South Street Bridge. Surface material in the area
generally consists of random fill material including brick and asphalt fragments. The area
between the South Street Bridge and Boring B-1 is generally flat with little vegetation. In the

general vicinity of proposed Borings B-2 and B-3, there are some smaller trees, brush and vines.

There are existing wood tie bulkheads adjacent to the Schuylkill River on either side of the wash-
out area. The bulkheads appear to be in fair condition and were likely added to protect the
adjacent railroad from being undercut by scour. The existing slope where the proposed retaining
wall will be located varies from approximately 1:1 (H:V) to approximately 4:1 (H:V). There
were no obvious indications of slope instability noted during the site reconnaissance. Erosion
and scour were noted within the wash-out area exposing the tree roots. Visible streambed
material at the base of the wash-out area generally consists of gravel and cobbles with some

sand, silt and clay.
There were no overhead utility lines (electric, cable and phone) observed within the limits of the

proposed retaining wall. A locked, white PVC pipe was noted between the proposed wall and

South Street Bridge. The owner or purpose of this pipe is not known at this time. Additionally,
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there is an underground cable trench between the CSX rails and the proposed retaining wall.
There are also underground drainage pipes, discharging into the Schuylkill River directly north

of the proposed retaining wall location.
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3.0 GEOLOGIC CONDITIONS

The geologic literature indicates that the proposed wall is within the Lowland and Intermediate
Upland Section of the Atlantic Coast Plain Province. The dominant topographic form of the
Lowland and Intermediate Upland Section is characterized by flat upper terrace surfaces cut by
shallow valleys. The underlying material generally consists of unconsolidated to poorly

consolidated sand and gravel underlain by schist, gneiss and other metamorphic rocks.

Based on the published literature the material below the proposed wall location is expected to
consist of the Trenton Gravel (refer to Figure 2 — Geology Map). However, the geologic contact
with the Pensauken and Bridgeton Formations, undifferentiated and Wissahickon formation are
mapped to be in close proximity to the proposed wall location. The Trenton Gravel Formation
consists of unconsolidated sands and gravels and may be hundreds of feet in thickness. The
Trenton Gravel was deposited by fluvial erosion. In general, the Trenton Gravel consists of gray
or pale-reddish-brown very gravelly sand with layers of cross-bedded sand. It also includes clay
and silt layers. The Pensauken and Bridgeton Formations, undifferentiated consist of cross-
stratified, unconsolidated material. Specifically, the material is reported to be dark-reddish-
brown sand with some thin beds of fine gravel and rare layers of clay or silt. The Wissahickon
formation generally consists of mica schist or gneiss bedrock. Depth to bedrock within the
Wissahickon formation is generally shallow however it can be highly variable with zones of

highly weathered rock interbedded with less weathered material.

Although the project is underlain by unconsolidated (soil) material, bedrock was not expected to
be excessively deep because of the close proximity to the geologic contact of the Wissahickon
formation. Bedrock was encountered between depths of 19.5 and 30.0 feet below ground

surface.
From a review of the United States Department of Agriculture (USDA) Web Soil Survey, the

proposed project is noted as being associated with Urban Land (Ub) which indicates that the

surface is covered with pavement, buildings and other artificially covered areas. Therefore,
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specific soil information is not available and is expected that the soils near the proposed wall will

be highly variable.

P:\2013\13004\Geotech Summary Report\Preliminary Geotechnical Summary Report - April 2015.docx 7



40 PRELIMINARY GEOTECHNICAL INVESTIGATION

A subsurface exploration program was completed between August 6 and August 8, 2013.
Stations, offsets, and elevations for the borings were provided by Urban Engineers, Inc. Drilling
was completed by TRC Engineers, Inc. with boring inspection performed by A.G.E.S., Inc.
personnel. A total of four (4) borings, three (3) structure borings and one (1) offset boring, were
drilled for the proposed retaining wall structure. Engineer’s Boring Logs are included in
Appendix A. Refer to TS&L Plan included in Appendix E. Plotted Structure Borings Sheets are
included in Appendix C. Photographs of the core boxes are provided in Appendix D. The
Summary of Subsurface Explorations is detailed in Table 1.

Soil sampling was conducted using a Split Spoon Sampler in accordance with ASTM Design
Method D1586-84. The samples were collected continuously by a 2-inch outside diameter Split
Spoon Sampler that was driven 18 inches into the soil with blows from a 140 pound hammer
falling a distance of 30 inches. The number of blows required to drive the sampler for each 6-
inch interval was recorded; with the cumulative number of blows for the last two (2) 6-inch
intervals designated as the “Standard Penetration Resistance” or N-value. This value generally
gives an indication of the in-situ relative density of granular soils or consistency of fine-grained
soils and, in turn, their shear strength and compressibility. The N-values along with a visual
identification of the materials are recorded. The soil sampling was advanced using a hollow-

stem auger until bedrock was encountered.

Once bedrock was encountered, continuous core samples were obtained. Bedrock samples with
a minimum 2-inch diameter were obtained and visually identified with core recoveries and Rock
Quality Designation (RQD) values measured by the boring inspector. The rock core description,
core recovery for each core interval, and the RQD values (expressed in percent) for each
lithologic unit are recorded.

4.1  Test Boring Results

Boring B-1 was drilled near the beginning of the proposed retaining wall and approximately 20
feet behind the front face of the wall. Soils encountered consisted of fill material, alluvial and
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residual soils. Fill material consisted of fine and coarse grained material. Coarse grained fill
material consisted of wet to moist, very loose to medium dense, silty sand to silty gravel
(sm,gm). Fine grained fill material consisted of moist, stiff sandy silt (ml). Thickness of the fill
material was 7.5 feet. Alluvial soil was encountered under the fill material. Alluvial soil
consisted of coarse and fine grained material. Coarse grained alluvial soil consisted of wet, very
loose to loose silty sand (SM). Fine grained fill material consisted of wet, medium stiff elastic
silt (mh). Thickness of the alluvial soil was 9.0 feet. Residual soil encountered below the
alluvial soil and above top of rock consisted of wet, medium dense to very dense silty sand with
gravel (sm). Thickness of the residual soil was 3.0 feet. Bedrock consisted of schist. Schist was
described as soft to medium hard, moderately to slightly weathered with a stratum RQD of 10
percent. The boring was terminated at a depth of 25.5 feet within schist. The 0-hour and 24-
hour groundwater level readings were 5.7 and 7.0 feet below the ground surface, respectively.
Petroleum odor was noted in soil samples between depths of 4.5 and 16.5 feet.

Boring B-2 was drilled near the middle of the proposed retaining wall approximately 19 feet
behind the front face of the wall. Soils encountered consisted of fill material, alluvial and
residual soils. Fill material consisted of wet to moist, very loose to medium dense silty sand with
gravel (sm). Thickness of the fill material was 10.2 feet. Alluvial soil was encountered under
the fill material. Alluvial soil consisted of coarse and fine grained material. Coarse grained
alluvial soil consisted of wet, very loose to loose clayey sand with gravel (sc). Fine grained fill
material consisted of wet, soft to stiff elastic silt (mh). Thickness of the alluvial soil was 8.3 feet.
Residual soil encountered below the alluvial soil and above top of rock consisted of wet to moist,
medium dense to very dense silty sand with gravel (sm). Thickness of the residual soil was 8.3
feet. Bedrock consisted of amphibolite. Amphibolite was described as soft to medium hard,
highly to moderately weathered with a stratum RQD of 18 percent. The boring was terminated
at a depth of 31.8 feet. The 0-hour and 24-hour groundwater level readings were 7.3 feet below
the ground surface.

Boring B-3 was drilled near the end of the proposed retaining wall approximately 13 feet behind
the front face of the wall. Soils encountered consisted of fill material, alluvial and residual soils.
Fill material consisted of moist, loose to dense silty sand with gravel (sm). Thickness of the fill
material was 4.5 feet. Alluvial soil was encountered under the fill material. Alluvial soil
consisted of coarse and fine grained material. Coarse grained alluvial soil consisted of wet, very
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loose to loose silty sand with gravel (sm). Fine grained fill material consisted of moist, soft to

hard elastic silt and sandy silt with gravel (mh, ml). Thickness of the alluvial soil was 18.5 feet.

Residual soil encountered below the alluvial soil and above top of rock consisted of moist, dense

to very dense silty sand with gravel (sm). Thickness of the residual soil was 7.0 feet. Bedrock
consisted of schist. Schist was described as medium hard to hard, highly to slightly weathered
with a stratum RQD of 35 percent. The boring was terminated at a depth of 32.0 feet. The 0-

hour groundwater reading was 9.0 feet below the ground surface. The boring was grouted upon

completion and 24-hour reading was not obtained.

4.2 Laboratory Testing Results

Laboratory testing for this project consisted of two (2) soil classification tests, one (1) direct
shear test, and one (1) corrosion test on soil. The Summary of Laboratory Testing is shown in

Table 2 and the Laboratory Test Result sheets are included in Appendix B.

Soil classification testing of the alluvial soil indicated that the soil was non-plastic silty sand
(SM) and elastic silt with sand (MH). Natural moisture content of the soil varied from 44.8 to

71.8 percent.

A direct shear test was performed on the material that was classified as MH. The direct shear

test yielded an ultimate friction angle of 20.9 degrees and an ultimate cohesion of 0.065 tsf.

Corrosion test was performed on a composite jar sample from the existing fill material and
alluvial soil. Based on the corrosion test result, the soil had a pH of 6.4, chlorides of 30.0 ppm,
sulfate of 16.0 ppm, and minimum resistivity of 7,400 ohm-cm. Based on these results, in-situ

soil at the project site is not potentially corrosive.
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5.0  ANALYSIS AND CONCLUSIONS

A total of three (3) structure borings were drilled for the proposed retaining wall. In general
borings encountered the existing fill material near the surface underlain by alluvial and residual
soils. The existing fill material generally consisted of very loose to dense coarse grained silty
sand and gravel. Alluvial soil consisted of silty sand and elastic silt. Elastic silt exhibited
relatively low blow counts. Direct shear test was performed on an undisturbed soil sample from
the elastic silt layer. The direct shear test yielded internal friction angle of 20.9 degrees.
Residual soil was generally described as medium dense to very dense silty sand with gravel.
Bedrock was encountered 19.5 to 30.0 feet below the ground surface and consisted of soft to

hard schist and soft to medium amphibolite.

Prior to the subsurface exploration, wall alternatives considered for the proposed retaining wall
included: pre-cast concrete modular wall (T-Wall), stone gabion basket wall, soldier pile and
lagging wall, cast-in-place reinforced concrete gravity wall, and sheet pile wall. Based on the
preliminary cost and construction analyses, a T-Wall alternate appeared to be the preferred wall
alternative. However, the subsurface exploration program revealed the presence of weak elastic
silt layer below the streambed elevation. Based on analyses performed, overexcavation of this
weak material was required for a T-Wall alternate to satisfy bearing capacity, external stability
requirements and to not encroach on the underground fiber optics. Therefore, additional cost
estimates and additional designs were performed incorporating the information from the
subsurface exploration program. Wall alternatives considered for the revised cost estimate
included: pre-cast concrete modular wall (T-Wall) with overexcavation of weak material, soldier
pile and lagging wall, cast-in-place reinforced concrete wall supported on piles and without piles,
stone gabion basket wall, unreinforced concrete gravity wall, and sheet pile wall. The soldier
pile and lagging wall alternate was determined to be the most cost effective alternate.
Based on the analyses, a sheet pile wall is not a feasible alternate due to the shallow depth to
bedrock.

The proposed top of wall elevation ranges from elevation 10.89 feet at the beginning of the wall

to 11.26 feet at the end of the wall. The proposed streambed elevation in front of the wall is
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approximately at elevation 3.0 feet. Bottom of lagging and/or top of caisson is proposed at 6.0
feet below the proposed grade in front of the wall at elevation -3.0 feet. As a result, the design
height of the wall is 14.0 feet. Caissons are to be 2.5 feet in diameter and will be spaced at a
center to center spacing of 8.0 feet. In order to achieve fixity at the tip, caissons are to be
advanced 5.0 feet into bedrock. Lateral deflection at the top of the caisson was calculated to be
0.45 inches which is less than the allowable limit of 0.5 inches. Lateral deflection at the top of
the wall was calculated to be 1.18 inches. Sliding and overturning were also evaluated.
Performance ratios of both sliding and overturning were greater than 1.0. Calculations for the

soldier pile and lagging wall alternate are included in Appendix G.

Other Findings

e The proposed retaining wall is located in an washout area along Schuylkill River and
signs of scour and erosion were observed during field reconnaissance. Scour protection
will be provided per PennDOT DM-4.

e Based on the corrosion test performed on a soil sample from boring, soil at the project
site is not potentially corrosive. However, due to the presence of the Schuylkill River,
which has numerous sources of potentially corrosive material flowing into the river in

front of the proposed retaining wall, the project site is treated as potentially corrosive.
e Since the wall system is supported by bedrock, settlement is not expected to be a concern.
e Global stability of the proposed retaining wall was also evaluated. Shear resistance from
caissons were considered in the analysis. Based on the analysis, global stability is not

expected to be a concern.

e If temporary shoring is required, utilize parameters included in the Recommendation

Section.
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e Petroleum odor was noted for soil samples from Boring B-1 between depth 4.6 and 16.5
feet. Any material excavated shall be handled in accordance with Specification Section

026113 — Excavation of Contaminated Materials Handling.
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6.0

RECOMMENDATIONS

The following is a list of recommendations for this project:

6.1

General

The construction, including any temporary construction, is to be performed in accordance
with PennDOT Publication 408. The Contractor is responsible for the stability of all
excavated slopes. Perform all excavation in accordance with OSHA requirements.

Recommended wall type for the proposed retaining wall is a soldier pile and lagging
wall. Allowable alternate wall type is a cast-in-place reinforced concrete wall

supported on piles.

Design retaining wall so that none of the wall elements will encroach within 5.0 feet of
existing underground fiber optic cable and do not extend into CSX Railroad right-of-way.

Utilize frost depth of 3.0 feet in design.

Consider extreme event condition (i.e., rapid drawdown) in design.

Backfill behind the retaining wall in accordance with PennDOT Standard RC-12M.
Structure backfill may consist of material meeting AASHTO No. 57 or PennDOT Open
Graded Subbase (OGS) criterion.

Temporary shoring and/or stream diversion barriers along with dewatering techniques

may be required for construction of substructure units.

Treat project location as potentially corrosive environment and corrosion protection

measures are required.

All excavated material shall be handled in accordance with Special Provision ‘Off-Site

Disposal of Contaminated Material’.
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6.2

Provide riprap rock scour protection as per DM-4, Section PP.7.2.5 and as shown on the

plans. Bottom of riprap shall extend to bottom of lagging elevation.

Soldier Pile and Lagging Wall

The soldier pile wall must be designed in accordance with all requirements listed in the
AASHTO 2010 LRFD Bridge Design Specifications and PennDOT Design Manual -4,
2012, including all revisions. The design must include complete analyses of the proposed

retaining wall including external stability.

Temporary casing may be required to maintain an open borehole. If temporary casing is
utilized, maintain concrete levels above the bottom of casing at all times during

extraction to prevent caved material from contaminating the concrete.

Backfill caisson borehole within 24 hours after drilling to limit the deterioration of the

bearing material.

The minimum required pile size is W12 x 190.

The caisson diameter is 2.5 feet.

Place bottom of lagging at elevation -3.0 feet.

Extend caissons a minimum of 5.0 feet into bedrock.

If subsurface condition encountered during construction varies from what was

encountered during subsurface exploration program, perform global stability analysis of

the retaining wall as directed by the Engineer.

Design soldier pile and lagging wall based on the following parameters:
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Modulus of Axial
Moist | Saturated | Internal Subgrade Strain at
Unit Unit Friction | Cohesion, | Reaction, k, 50% of _v curve
Weight, | Weight, | Angle, c, psf pei Strength >
pcf pcf ¢, degrees (above water 53 ’
/below water) &
Soil
Retained
Behind the 110 115 2 0 20020 - >and
Wall
Alluvial
Soil Below 105 110 21 0 25/20 - Sand
Bottom of
Lagging
Re;:fi'lua' 130 135 35 0 225/125 - Sand
Bedrock 150 150 0 200,000 - - Li\rgé%?gne
(1) Unconfined compressive strength of bedrock.
o Perform lateral load analysis of caisson with LPILE or COM 624P program using

parameters presented above. The maximum allowable deflection at the top of caisson is

0.5 inches.

o Design the soldier pile and lagging wall utilizing the following Load and Resistance

Factors:

@]

Load Factor:

Earth Horizontal = 1.5
Live Surcharge = 1.75
Hydrostatic Pressure = 1.0

Resistance Factor:
Passive Resistance = 0.75
Hydrostatic Pressure = 1.0
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6.3

Fill the gap between permanent lagging and temporary timber lagging with AASHTO

No. 57 coarse aggregate.

Provide galvanized steel pile and utilize Type Il Cement for corrosion protection

Blasting is not permitted as a method of excavation.

Design the Soldier Pile and Lagging Wall for the models provided in Appendix M of the

Preliminary Geotechnical Summary Report.

No live load surcharge is required for design of the wall.

Cast-in-Place Reinforced Concrete Wall

Support cast-in-place reinforced concrete wall on piles.

A minimum pile length of 10.0 feet is required.

Use a resistance factor of 0.35 to determine the axial structural pile resistance at the

strength limit state.

Use a resistance factor of 0.25 to determine the axial structural pil resistance at the

service limit state.

Drive piles to Case 2 Absolute End Bearing Refusal in bedrock in accordance with Pub.
408/2011, Section 1005.3(b)4. Use driving method A as per DM-4, Part A, Section 1.7.5.

Design cast-in-place reinforced wall based on the following parameters:
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Modulus of Axial
Moist | Saturated | Internal Subgrade Strai
. . . . 4 train at
Unit Unit Friction | Cohesion, | Reaction, k,
: . . 50% of | p-y curve
Weight, | Weight, Angle, c, psf pci
Strength,
pcf pcf ¢, degrees (above water 50
/below water) &
Soil
Retained
Behind the 110 115 25 0 25/20 - Sand
Wall
Alluvial
Soil Below |y g 110 21 0 25/20 . sand
Bottom of
Lagging
Resical | 130 135 35 0 225/125 : Sand
Bedrock | 150 150 0 200,000 i i L.Vuggy
imestone
(1) Unconfined compressive strength of bedrock.
. Utilize 1/16” reduction in the pile section for design.

o Backfill behind the proposed wall in accordance with PennDOT Standard RC-12M.

6.4  Temporary Shoring

. Design temporary shoring utilizing the following soil and rock parameters:

Effective Friction Angle

Cohesion
Moist Unit Weight
Saturated Unit Weight

Static Groundwater Level

Rock Undrained Shear Strength

21 degrees
0 psf

110 pcf
115 pcf
Elevation 3.0 feet or stream level of Schuylkill

River, whichever is higher.

10 ksf
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6.5  Notes for Drawings

The following notes are developed for the soldier pile and lagging wall alternate:

. The construction, including any temporary construction, is to be performed in accordance
with PennDOT Publication 408. The Contractor is responsible for the stability of all

excavated slopes. Perform all excavation in accordance with OSHA requirements.

. Temporary shoring and/or stream diversion barriers along with dewatering techniques

may be required for construction of substructure units.

o All excavated material shall be handled in accordance with Specification Section 026113
— Excavation of Contaminated Materials Handling.

. Provide galvanized pile for corrosion protection.
. Temporary casing may be required to maintain an open borehole. If temporary casing is
utilized, maintain concrete levels above the bottom of casing at all times during

extraction to prevent caved material from contaminating the concrete.

o Backfill caisson borehole within 24-hours after drilling to limit the deterioration of the

bearing material.
. Backfill behind the retaining wall in accordance with PennDOT Standard RC-12M.
Structure backfill may consist of material meeting ASSHEO No. 57 or PennDOT Open

Graded Subbase (OGS) criterion.

o Fill the gap between permanent lagging in and temporary timber lagging with AASHTO

No. 57 coarse aggregate.

o Blasting is not permitted as a method of excavation.
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TABLES



TABLE 1
SUMMARY OF SUBSURFACE EXPLORATION
SCHUYLKILL RIVER TRAIL EXTENSION - SOUTH STREET TO CHRISTIAN STREET

CITY OF PHILADELPHIA, PHILADELPHIA COUNTY, PENNSYLVANIA

SOIL Top of
_ Offset Ground BitUMINoUS _ _ _ Gravel/ Bottqm 0 Hour 24 Hour
Boring Station from Surface | Unsampled Concrete |Subbase| Fill | Alluvial |Residual|  Total Boulder/ | of Boring Water Water
Designation Centerline Elevation Cobble Elevation | Elevation | Elevation
(ft) (t) (ft) (ft) (ft) (1) (1) Layer (ft) (ft) (ft)
(ft) (t)
B-1 113+34 10RT 9.3 - - - 7.5 9.0 3.0 19.5 -10.2 -16.2 5.7 7.0
B-2 112+89 9RT 10.5 - - - 10.2 8.3 8.3 26.8 -16.3 -21.3 7.3 7.3
B-2A® 112+89 7RT 10.5 15.0 - - - 2.0 - 17.0 - -6.5 Dry *
B-3 112+50 3RT 13.0 - - - 4.5 18.5 7.0 30.0 -17.0 -19.0 9.0 *
Total 15.0 0.0 0.0 22.2 37.8 18.3 93.3
Notes: * - Boring grouted upon completion of drilling.

P:\2013\13004\Geotech Summary Report\Table 1 - Summary of Subsurface Exploration

1. Unsampled drilling, 0.0 to 15.0 feet (elevation 10.5 to -4.5 feet).

Shelby tube, ST-1, obtained from 15.0 to 17.0 feet (elevation -4.5 to -6.5 feet).

By: YZ 09-04-13
Chk: SCS 09-04-13




TABLE 2

SUMMARY OF LABORATORY TESTING

Schuylkill River Trail Extension — South Street to Christian Street
City of Philadelphia, Philadelphia County, Pennsylvania

Summary of Soil Classification Testing

. Att(_arl:_)erg USCS Gradation Classification
Moisture Limits
Sample ID Content %
LL | PI % %
0,
(%) (%) | (%) Rock sand | Fines AASHTO USCS
Frags
Boring B-1
$-6,7,8,9
25 _ 135 ft 718 NP | NP 8.1 45.1 46.8 A-4(0) SM
Alluvial
Boring B-2A
ST-1 448 56 | 32 | 32 | 158 81 A-7-5(22) MH
15.0-17.0 ft ' ' '
Alluvial
Summary of Moisture Content Testing
Boring Sample Depth Origin Moisture
Number Number Content (%)
B-1 S-6,7,8,9 75-135ft Alluvial 718
B-2A ST-1 15.0-17.0 ft Alluvial 44.8
Summary of Direct Shear Testing
Average Friction . Ultimate Ultimate
L Cohesion - .
. Initial/Test | Angle at : Friction Cohesion
Boring . - at Failure
Dry Density | Failure (tsf) Angle (tsf)
(pcf) (degrees) (degrees)
Boring B-2A
ST-1
15.0 - 17.0 ft 73.0 21.0 0.190 20.9 0.065
Alluvial
Summary of Soil Corrosion Testing
Chlorides Sulfates Resistivity
Sample ID H
g (ppm) (ppm) | P (ohm-cm)
Boring B-3
S-1to7
30.0 16.0 6.4 7,400
0.0-15.0 ft
Fill and Alluvial
By: YZ 09-04-13Ckd: SCS 09-04-13
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APPENDIX A
ENGINEER’S FIELD BORING LOGS



Schuylkill River Trail Extension — Proposed Retaining Wall Project No. 13004
South Street to Christian Street October 2014
City of Philadelphia, Philadelphia County, Pennsylvania

ENGINEER’S CERTIFICATION

I, the undersigned, hereby certify that | have observed the soil samples and rock cores for this
project and that the classification of materials and depths presented on the following Engineer’s
Field Boring Logs are, to the best of my knowledge, correct as submitted.

American Geotechnical & Environmental Services, Inc.

/4
/’“@

Solveig Salin, P.E.
Project Engineer




ENGINEERS FIELD BORING LOG

SHEET 1 OF 2

BORING NO. B-1

PROJECT NAME Schuylkill River Trail Extension COUNTY Philadelphia DATE: START _ 8-6-13
STATE RT. NO. - SECT. - SEGMENT - OFFSET - END 8-6-13

STATION 113+34 OFFSET FROM CENTERLINE 10 ft RT 0O.G. ELEV. 9.3 ft.
INSPECTOR (SIGNED) S. Yuan DRILLERS NAME/COMPANY A. Scafidi / TRC Engineers, Inc.

EQUIPMENT USED Acker Soil X Track Mount Rig with Safety Hammer

DRILLING METHODS Flush Joint Casing with Water, Split Inner Core Barrel, NX Wireline with Water

CASING: SIZE: 3.0in1.D. DEPTH: 19.5 ft WATER: DEPTH: 5.7 ft TIME: 1300 DATE: 8-6-13
CHECKED BY: SCS DATE: 9-8-13 DEPTH: 7.0 ft TIME: 0900 DATE: 8-8-13
NOT ENCOUNTERED [J
2 z| . o ° g e
ol 2lE G|E|g/ |L2 ol 2
Tl o w2 Z|>|3/Ea/ala /Bl &
|2 %53 S| 8|8/ a|=/2|%/3| 3 REMARKS
E w3 g % 913/ o E <>( a § 8 DESCRIPTION
wld W o |98 x| & e}
o|s & EI ol 8 ol o N
S F o g F T
4 ml 00to15 SANDY SILT with gravel (ml), brown to black, moist,
— ] 6 stiff, homogeneous (FILL)
1.5 S-1 4 0.5 33 - a-4 M El. 7.8
4 sm 1.5t04.5 SILTY SAND with gravel (sm), black, moist, medium
— ] 6 dense, homogenous (FILL)
3.0 S-2 13 0.4 27 - M
13
8
4.5 S-3 18 0.5 33 - a-2-4 M El. 4.8
13 gm 45t07.5 SILTY GRAVEL with sand (gm), black, wet, loose,
— 7 homogeneous (FILL) Persistent petroleum odor
— from 4.5-16.5 ft
6.0 S-4 3 0.2 13 - w
2
2
7.5 S-5 3 0.0 0 - a-2-4 - El. 1.8
2 SM 7.5t013.5 SILTY SAND (SM), black, wet, very loose to loose,
— 4 homogeneous, (ALLUVIAL)
79.07 S-6 1 06 40 ) W Decomposed organics present, S-6
4
5
10.5 S-7 3 0.3 20 - w
5 Class. on
_— S-6 to S-9
[ 2 N.M.C.=71.8%
12.0 S-8 2 0.3 20 - w
1
2
135 S-9 1 0.3 20 - A-400)] W El.-4.2
2 mh 13.5t016.5 ELASTIC SILT (mh), dark brown to black, wet, medium
— ) stiff, homogeneous (ALLUVIAL)
15.0| S-10 4 1.0 67 0.75 w
3
3
165 S-11 2 1.4 93 1.0 a-7-5| W El.-7.2
5 sm 16.5t019.5 SILTY SAND with gravel (sm), dark brown to black,
— wet, medium dense to very dense, homogeneous,
[ 8 (RESIDUAL)
18.0 | S-12 14 1.3 87 - w
30
| 31
19.2] S-13 50/0.2 | 04 33 - w
19.5 a-2-4 El. -10.2
| S-14 | 50/00 | 0.0 0 - \__-  |195t0255 SCHIST, dark gray to orange/brown, soft to medium TOP OF ROCK

13004




ENGINEERS FIELD BORING LOG BORINGNO. . B1
SHEET 2 OF 2
PROJECT NAME Schuylkill River Trail Extension COUNTY Philadelphia DATE: START _ 8-6-13
STATE RT. NO. - SECT. - SEGMENT - OFFSET END 8-6-13
STATION 113+34 OFFSET FROM CENTERLINE 10 ft RT 0.G. ELEV. 9.3 ft.
INSPECTOR (SIGNED) S. Yuan DRILLERS NAME/COMPANY A. Scafidi / TRC Engineers, Inc.
EQUIPMENT USED Acker Soil X Track Mount Rig with Safety Hammer
DRILLING METHODS Flush Joint Casing with Water, Split Inner Core Barrel, NX Wireline with Water
CASING: SIZE: 3.0inI.D. DEPTH: 19.5 ft WATER: DEPTH: 5.7 ft TIME: 1300 DATE: 8-6-13
CHECKED BY: SCS DATE: 9-8-13 DEPTH: 7.0 ft TIME: 0900 DATE: 8-8-13
NOT ENCOUNTERED (I
% % o E |~ E m =
< =l WL /5|Y (El (o &
slS S Elx|g/ElE gkl &
Ely 912 2|93/ 8|g |3 g 5 DESCRIPTION REMARKS
wlz w|d |9 |8 X[/ & o
oz %13 S|4 g/ o £
g F 4 el
205 R-1 10 1 hard, moderately to slightly weathered, very intensely to |@ 19.5 ft
. 0 intensely foliated (RD=60-65), extremely to very closely
] 96 jointed (RD=5-10, 60-65, 85-90), very broken to slightly
broken (RQD=10%)
— (RMR: D=3, S=1, R=3, I=2, W=3-5)
[ Moderately weathered, 21.4-24.4'
255 R-2 4.8 12 El. -16.2

END OF BORING @ 25.5 ft




ENGINEERS FIELD BORING LOG BORING NO. B-2
SHEET 1 OF 2
PROJECT NAME Schuylkill River Trail Extension COUNTY Philadelphia DATE: START _ 8-7-13
STATE RT. NO. - SECT. - SEGMENT - OFFSET - END 8-7-13
STATION 112+89 OFFSET FROM CENTERLINE 9ftRT O.G.ELEV. 105 ft
INSPECTOR (SIGNED) S. Yuan DRILLERS NAME/COMPANY A. Scafidi / TRC Engineers, Inc.
EQUIPMENT USED Acker Soil X Track Mount Rig with Safety Hammer
DRILLING METHODS Flush Joint Casing with Water, Split Inner Core Barrel, NX Wireline with Water
CASING: SIZE: 3.0in1.D. DEPTH: 26.8 ft WATER: DEPTH: 7.3ft TIME: 1130 DATE: 8-7-13
CHECKED BY: SCS DATE: 9-8-13 DEPTH: 7.3t TIME: 0700 DATE: 8-8-13
NOT ENCOUNTERED (I
% % oo [ N E m =
cl ozl w|lL|¥ /A '-é E o &
Ele ¢z 2|2 |5/88/gla/5] &
T b [ zZ
E ww 8 g % LI>J 2 8 E <>( % g 8 DESCRIPTION REMARKS
wld W o |98 x| & e}
o|s & EI ol 8 ol o N
S F o g F T
4 sm 0.0to0 10.2 SILTY SAND with gravel (sm), black, wet to moist, very
— 5 loose to medium dense, homogeneous (FILL)
71'57 51 5 01 7 R M Coal fragments, coal dust and slag present, 0.0-9.0'
6
6
3.0 S-2 7 0.4 27 - M
4
[ ] 3 Wood fragments present, S-3
4.5 S-3 2 0.3 20 - M
2
1
6.0 S-4 2 0.2 13 - M
3
2
7.5 S-5 2 0.3 20 - M
4
2
9.0 S-6 1 0.4 27 - w
3
3
— a-2-4 EL 0.3
105] S-7 1 0.1 7 - sc W 110.2t013.5 CLAYEY SAND with gravel (sc), dark brown, wet, very
1 loose to loose, homogeneous (ALLUVIAL)
3
12.0 S-8 2 0.4 27 - wW
5
3
135 S-9 2 0.0 0 - a-2-6 - El. -3.0
5 MH 13510185 ELASTIC SILT with sand (MH), brown, wet, softto | Shelby Tube, ST-1,
— — stiff, homogeneous (ALLUVIAL) collected in offset Boring
] 7 B-2A, 15.0t0 17.0 ft.
150 | S-10 2 01| 7 01 w Class on ST-1
] 2 N.M.C.=44.8%
1
165 | S-11 3 15 100 0.1 W
2
1
180 | s-12 g 14| 93 0.1 Al W
| 5(22) El. -8.0
10 sm 18.5t026.8  SILTY SAND with gravel (sm), dark gray to brown, wet
— to moist, medium dense to very dense, homogeneous
195| S-13 10 0.3 20 - Wi (RESIDUAL-completely weathered amphibolite)
6




ENGINEERS FIELD BORING LOG BORING NO. B-2
SHEET 2 OF 2
PROJECT NAME Schuylkill River Trail Extension COUNTY Philadelphia DATE: START _ 8-7-13
STATE RT. NO. - SECT. - SEGMENT - OFFSET - END 8-7-13
STATION 112+89 OFFSET FROM CENTERLINE 9 ft RT O.G.ELEV. 105 ft
INSPECTOR (SIGNED) S. Yuan DRILLERS NAME/COMPANY A. Scafidi / TRC Engineers, Inc.

EQUIPMENT USED Acker Soil X Track Mount Rig with Safety Hammer

DRILLING METHODS Flush Joint Casing with Water, Split Inner Core Barrel, NX Wireline with Water

CASING: SIZE: 3.0in1.D. DEPTH: 26.8 ft WATER: DEPTH: 7.3ft TIME: 1130 DATE: 8-7-13
CHECKED BY: SCS DATE: 9-8-13 DEPTH: 7.3t TIME: 0700 DATE: 8-8-13
NOT ENCOUNTERED (I
S z| . o ° g .
ol 2lE G|E|g/ |L2 ol 2
Llg wle Z|>|Z/8&[0|la/E| E
|2 %53 S| 8|8/ a|=/2|%/3| 3 REMARKS
,C_L u_IJ ol 5; g 2/ & E <>( a § 8 DESCRIPTION
wld W o |98 x| & o
sl &3 8| 8] o 2
g F 4 el
8
21.0| S-14 21 0.0 0 - -
11
218] s15 | 903 |6 | 715 - M
238 R-1 0 0
1 24.1 | S-16 50/0.3 0.2 67 - M BX sized (1.0" O.D.) spoon
used for S-16, S-17
255| R-2 0 0
258 | S-17 50/0.3 | 0.2 67 - M
[ 26.8 | a-2-4 El. -16.3
—  — 60 26.81031.8 AMPHIBOLITE, black to dark gray, soft to medium TOP OF ROCK
] hard, highly to moderately weathered, intensely to very |@ 26.8 ft
thinly foliated (RD=65-70), very closely to closely
— jointed (RD=25-30, 65-70), very broken to slightly
| broken, (RQD=18%)
28.8 R-3 1.2 20 (RMR: D=3, S=1, R=3, I=2, W=1-3)
— 83
[ 31.8] R-4 2.5 17 El. -21.3
—  — END OF BORING @ 31.8 ft




ENGINEERS FIELD BORING LOG BORING NO. ___ B-2A
SHEET 1 OF 1
PROJECT NAME Schuylkill River Trail Extension COUNTY Philadelphia DATE: START _ 8-8-13
STATE RT. NO. - SECT. - SEGMENT - OFFSET END 8-8-13
STATION 112+89 OFFSET FROM CENTERLINE 7ftRT O.G.ELEV. 105 ft
INSPECTOR (SIGNED) S. Yuan DRILLERS NAME/COMPANY A. Scafidi / TRC Engineers, Inc.
EQUIPMENT USED Acker Soil X Track Mount Rig with Safety Hammer
DRILLING METHODS HSA
CASING: SIZE: - DEPTH: - WATER: DEPTH: 75 ft TIME: 1100 DATE: 8-8-13
CHECKED BY: SCS DATE: 9-8-13 DEPTH: * TIME: - DATE:
NOT ENCOUNTERED O
% % o E |~ E m =
S =l g e g/l B Jof &
slS S Elx|g/ElE gkl &
Ely 912 2|93/ 8|g |3 g 5 DESCRIPTION REMARKS
wlz w|d |9 |8 X[/ & o
oz %13 S|4 g/ o £
S F 4 e F
0.0to 15.0 UNSAMPLED *Boring grouted upon
— completion
15.0 El. -4.5
MH 15.0t017.0 ELASTIC SILT with sand (MH), brown, wet, Class. onST-1
— homogeneous, (ALLUVIAL)
I A-7-
17.0] ST-1 1.5 75 0.1 5(22)| 44.8 El. -6.5
END OF BORING @ 17.0 ft




ENGINEERS FIELD BORING LOG BORING NO. B-3
SHEET 1 OF 2
PROJECT NAME Schuylkill River Trail Extension COUNTY Philadelphia DATE: START _ 8-7-13
STATE RT. NO. - SECT. - SEGMENT - OFFSET - END 8-8-13
STATION 112+50 OFFSET FROM CENTERLINE 3ftRT O.G.ELEV. 130 ft
INSPECTOR (SIGNED) S. Yuan DRILLERS NAME/COMPANY A. Scafidi / TRC Engineers, Inc.
EQUIPMENT USED Acker Soil X Track Mount Rig with Safety Hammer
DRILLING METHODS Flush Joint Casing with Water, Split Inner Core Barrel, NX Wireline with Water
CASING: SIZE: 3.0in1.D. DEPTH: 30.0 ft WATER: DEPTH: 9.0 ft TIME: 0920 DATE: 8-8-13
CHECKED BY: SCS DATE: 9-8-13 DEPTH: * TIME: - DATE: -
NOT ENCOUNTERED [J
% % o E |~ E m =
< =L oWl /S|L (& ol @
R EERHE B
T b [ zZ
Ely 312 2% |3 el5 SE g 9 DESCRIPTION REMARKS
wlz w|d |9 |8 X[/ & o
o|s & EI ol 8 ol o N
S F o g F T
2 sm 0.0to 4.5 SILTY SAND with gravel (sm), black to dark brown, *Boring grouted upon
— 4 moist, loose to dense, homogeneous (FILL) completion
71'57 51 5 0.2 13 R M Coal and concrete fragments, 0.0-4.5'
12
10
3.0 S-2 12 11 73 - M
15
20
4.5 S-3 20 1.0 67 - a-2-4] M El. 85
12 ml 451t010.5 SANDY SILT with gravel (ml), brown, moist, stiff to
— 19 hard, homogeneous (ALLUVIAL)
6.0 S-4 14 0.8 53 - M
6
] 5 Trace organics, S-5
7.5 S-5 5 1.0 67 1.0 M
12
] 14 Wood fragments present, S-6
9.0 S-6 12 1.0 67 0.75 M
5
10
105 Ss-7 8 0.4 27 - a4l M El. 2.5
5 sm 10.5t019.5 SILTY SAND with gravel (sm), light brown, wet, very
— 3 loose to loose, homogeneous (ALLUVIAL)
120 s-8 2 0.0 0 - -
2
2
135 S99 2 0.1 7 - w
2
2
15.0| S-10 2 0.5 33 - w
3
2
165 S-11 1 0.1 7 - w
2
1
18.0 | S-12 2 1.1 73 - w
1
1
195 S-13 2 0.1 7 - a-2-4] W El. -6.5
2 mh 19.5t023.0 ELASTIC SILT (mh), light brown, wet to moist, soft to




ENGINEERS FIELD BORING LOG BORING NO. B-3
SHEET 2 OF 2
PROJECT NAME Schuylkill River Trail Extension COUNTY Philadelphia DATE: START _ 8-7-13
STATE RT. NO. - SECT. - SEGMENT - OFFSET END 8-8-13
STATION 112+50 OFFSET FROM CENTERLINE 3ftRT O.G.ELEV. 130 ft
INSPECTOR (SIGNED) S. Yuan DRILLERS NAME/COMPANY A. Scafidi / TRC Engineers, Inc.
EQUIPMENT USED Acker Soil X Track Mount Rig with Safety Hammer
DRILLING METHODS Flush Joint Casing with Water, Split Inner Core Barrel, NX Wireline with Water
CASING: SIZE: 3.0in1.D. DEPTH: 30.0 ft WATER: DEPTH: 9.0 ft TIME: 0920 DATE: 8-8-13
CHECKED BY: SCS DATE: 9-8-13 DEPTH: * TIME: - DATE:
NOT ENCOUNTERED [J
% % = @ = E m =
clS =l w|lL g /|u g ol &
12 28 z|z|g/SlE el &
3 e 2 2 g |2/alc Zlz/ 2 S DESCRIPTION REMARKS
a|la @ P 8/ Clu/l > §
wile w|d | 9|2 X[ o
oz %13 S|4 g/ o £
g F 4 el
2 stiff, homogeneous, (ALLUVIAL)
21.0| S-14 1 0.7 47 1.0 w
2
] 7
225 S-15 4 0.0 0 - -
] 2 a-7-5 El.-10.0
28 sm 23.0t030.0 SILTY SAND with gravel (sm), light gray, moist, dense
— to very dense, homogeneous, (RESIDUAL-completely
240 | S-16 17 15 100 - M weathered schist)
18
30
255 | S-17 34 1.0 67 - M
21
] 29
27.0| S-18 44 0.6 40 - M
18
] 18
285 S-19 26 1.0 67 - M
20.71 "S-20 50/0.2 | 0.2 100 - M
30.0 a-2-4 El. -17.0
100 30.0t032.0 SCHIST, dark gray to light brown/ orange, medium hard | TOP OF ROCK
— to hard, highly to slightly weathered, very intensely @ 30.0ft
] foliated, (RD=55-60), very closely to closely jointed
(RD=5-10, 30-35, 55-60), very broken to slightly broken,
— (RDQ=35%)
320] R-1 2.0 35 (RMR: D=3, S=1, R=3, I=2, W=1-3)
— Foliations are wavy throughout J
| El. -19.
END OF BORING @ 32.0 ft




APPENDIX B
LABORATORY TESTING RESULTS



Schuylkill River Trail Extension — Proposed Retaining Wall Project No. 13004
South Street to Christian Street October 2014
City of Philadelphia, Philadelphia County, Pennsylvania

ENGINEER’S CERTIFICATION

I, the undersigned, hereby certify that the laboratory testing was performed in accordance with
the identified test methods, and the results have been checked to verify that to the best of my
knowledge they represent the materials provided.

American Geotechnical & Environmental Services, Inc.

Solveig Salin, P.E.
Project Engineer



Corrosivity Test Report
Schuylkill River Trail Extension

Job #13004
Test Procedure
Soil Water
pH - D4972 pH - D1067

Chloride content — CalDOT 422
Sulfate content — CalDOT 417
Resistivity — PTM 133

Results

Sample ID pH Chlorides, ppm

B-3,S-1t07,
0.0- 1051t 6.4

Chloride content —- D512
Sulfate content — D516
Conductivity — D1125

Sulfates, ppm  Resistivity, ohm-cm
Conductivity, uS/cm

16.0 7.4x% 103



PARTICLE SIZE DISTRIBUTION TEST REPORT
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PARTICLE SIZE DISTRIBUTION TEST REPORT

0.001
15.6
9.57

% CLAY
A-7-5(22)

AASHTO

e e N @, e Py gy Py g e ey Sy ey g foog——

0.45
44.8%

Shelby Tube

MH

USCsS

0.01

August 2013

NM.C

D10
0.0038
Remarks:
OLab Sample #13475

% SILT
65.4

Dys

L e L e e e e T e e e ;
D0Lf — = — = -~ “M |||||||||||||||||||||||||||||||||||||||||||||||||

o A H N

0.0049

D3g
0.0078

% SAND
15.8

QL

\ 1
%%:s |||||| [ e PR YRpegepegy g S SR Jppp

ML 0 RN NS NS A gt B R R SN i) [T Sttt Pyt

BT ) U K N o P

L ] e e e (e PV Ay ) FUppEpp e [
L e e £ SN iy St OpUSPUFS U  E  OU

GRAIN SIZE - mm

Dsg
0.0182

Dgo
0.0360

MATERIAL DESCRIPTION

Dgs

0.108
Clienf: Urban Engineers, Inc.

3.2

BT e ey W R R

% GRAVEL
PARTICLE SIZE DISTRIBUTION TEST REPORT

PL
32

T e A A N gl O A

200 100
0.0

LL

56

American Geotechnical & Environmental Services, Inc.

% COBBLES

Project: Schuylkill River Trail Extension
o Location: B-2A, ST-1, 15.0 - 17.0ft

o Elastic Silt with Sand
Project No. 13004

HINIJ INJDHId




3 Fail. Uit.
C, st 0.190 0.065
o, deg 21.0 20.9
Tan{¢) 0.38 0.38 HTL
' et b1
X + 2 o]
' T LA .
b7 :f-_?), -1 L *’ -
s T L
55 Banes
) it ol I T
58 rH%
Lot o]
ol =
"= ] -
hee"1 -
0 -]
0 1 2 3 4 5 6
Normal Stress, tsf
3 Sample No. 1 2 3
Water Content, % 44.4 41.7 43.0
25 Dry Density, pcf 723 736 731
= | Saturation, % 912 885 902
- 2 £ | Void Ratio 1.2881 1.2485 1.2642
*“;’_ Diameter, in. 250 250 250
2 i meSNEEE 3 Height, in. 125 125 125
B BT Water Content, % 476 463 467
g _ | Dry Density, pef 723 736 731
ZE 8 | Saturation, % 979 983 979
/ e , | = Void Ratio 1.2881 1.2485 1.2642
’ / -1 RENNENENSREENEN Diameter, in. 2.50 2.50 2.50
05 1 RE= 4 Height, in. 125 125 125
W Normal Stress, tsf 1.000 2.000 4.000
ol Fail. Stress, tsf 0535 0901 1.751
0 0.1 0.2 03 04 Displacement, in. 0.08 0.08 0.08
Horiz. Displacement, in. Uit. Stress, tsf 0390 0.774 1.568
Displacement, in. 0.30 0.30 0.30
Strain rate, in./min. 0.00 0.00 0.00
Sample Type: Client: Urban Engineers, Inc.
Description: Elastic Silt with Sand
Project: Schuylkill River Trail Extension
LL= 56 PL= 32 Pi= 24
Specific Gravity= 2.65 Location: B-2A, ST-1, 15.0-17.0 ft
Remarks: Lab Sample #13475 Sample Number: #13475
NM.C. = 44.8% Proj. No.: 13004 Date Sampled:
Shelby Tube DIRECT SHEAR TEST REPORT
August 2013 . . . .
Figure American Geotechnical & Environmental Services, Inc.




APPENDIX C
STRUCTURE BORING SHEETS



D-9012 CADD 02/90 REVISED ( 10-04)

M:\_2013\004\exhibits\structure\13004_s1rb. dgn

RETAINING WALL
(BORING B-1)

20
B BORING NO. B-1
— STA. 113+34, 10 FT RT
| ELEV. 9.3
10
— EL.9.3 A B c D E F G H DESCRIPTION EL.9.3 REMARKS
— SE i N mi 0.0 TO 1.5 SANDY SILT WITH GRAVEL (ml),
— 15,841, 464 105 33 a-4|- M |BROWN TO BLACK, MOIST, STIFF, HOMOGENEOUS =78
— 3.0 |S2| 4613 |04] 27 | - |sm M |\(FILL)
— 1.5 TO 4.5 SILTY SAND WITH GRAVEL (sm),
— 45/83| 13-8-18 105 33 a-24L M 15| Ack, MOIST, MEDIUM DENSE, HOMOGENOUS EL.438
— v EL. 36 | ELHR&G 6.0 |S-4| 1373 |02 13 | - |9" 7w |(FILL) SED%?:!S;:L%\II\-/II- EETE%LFETUM
— 4.5T0 7.5 SILTY GRAVEL WITH SAND (gm), 5-16.
8-6-13 y 2. 2.
— 75|85 223 00| 0 snj 2-4) - |BLACK, WET, LOOSE, HOMOGENEOUS (FILL) EL.18
—0 V/ Ez'l--Hf:f 9.0 56| 241 06| 40 W |7.5 TO 13.5 SILTY SAND (SM), BLACK, WET,
— VERY LOOSE TO LOOSE, HOMOGENEOUS,
| 8-8-13 105/S7| 453 |03 20 | W | ALLUVIAL) CLASS. ON $-6 TO S-9
7189
— EL 30 |120/s-8| 522 |03 20 w N-M.C.=71.8%
— : | DECOMPOSED ORGANICS PRESENT, S-6
| TOC 135/S9| 121 03| 20 A-4(0)| W EL.-4.2
| i = mh 13.5 TO 16.5 ELASTIC SILT (mh), DARK BROWN
B 1501810, 2-2-4 11.0L 67 075 LW 10 BLACK, WET, MEDIUM STIFF, HOMOGENEOUS
| 16.5/S11] 332 |1.4| 93 |1.0| 275 W |(ALLUVIAL) EL.-7.2
| § N ~[sm 16.5 TO 19.5 SILTY SAND WITH GRAVEL (sm),
| 189 g]g e A 14 - W I HARK BROWN TO BLACK, WET, MEDIUM DENSE TO
-10 . .2[0. _ w
I EL.-10.2 19.5|S-14 50/0.0 0.0 0 - a-2-4 LYY IVERY DENSE, HOMOGENEOUS, (RESIDUAL) EL.-10.2
[ TRE 20.5| R-1 1.0[1005 19.5 TO 25.5 SCHIST, DARK GRAY TO ORANGE/ TOP OF ROCK @ 19.5 FT
| 9% BROWN, SOFT TO MEDIUM HARD, MODERATELY TO
| SLIGHTLY WEATHERED, VERY INTENSELY TO
| INTENSELY FOLIATED (RD=60-65), EXTREMELY TO
| EL.-15.2 VERY CLOSELY JOINTED (RD=5-10, 60-65, 85-90),
| BOC 255|R-2 4.8 12 VERY BROKEN TO SLIGHTLY BROKEN (RQD=10%) EL.-16.2
B (RMR: D=3, $=1, R=3, I=2, W=3-5)
B MODERATELY WEATHERED, 21.4-24.4'
—-20 BOTTOM OF BORING 25.5 FT.
- WATER LEVEL: 0-HRS: 5.7 FT
| 24-HRS: 7.0 FT
[ DRILLING DATES: START: 8-6-13
[ FINISH: 8-6-13
- DRILLER: A. SCAFIDI / TRC ENGINEERS, INC.
— EQUIPMENT USED: ACKER SOIL X TRACK RIG WITH SAFETY HAMMER
— DRILLING METHODS: FLUSH JOINT CASING WITH WATER, SPLIT INNER CORE BARREL, NX WIRELINE WITH WATER
—-30 INSPECTOR: S. YUAN
=
-
B-1 G S B-2
2
STATION < B-3
113+67, 70 AHEAD 113400 N53°33" | | "E 112400
\——SHARED USE PATH CONSTR & SURVEY B
ai \\
o RAILING ¢ TYP.)
FRONT FACE RETAINING WALL
BORING LOCATIONS
A
10 FEET ~ 0 10 FEET
PLT: RJE [ ckp: scS [ aaszqc: vy |

GENERAL NOTES

COLUMN A - PROFILE DEPTH IN FEET
COLUMN B - SAMPLE NUMBER AND TYPE OR RUN NUMBER
COLUMN C - NUMBER OF BLOWS FOR EVERY 0.5’
ON SPOON SAMPLER FOR SPT
COLUMN D - AMOUNT OF RECOVERY [N FEET FOR ROCK AND SOIL
COLUMN E - % OF SPT RECOVERY OR 7 OF NX CORE RECOVERY AND
ROCK QLTY. DESIGNATION
(RQD) PERCENTAGES SHOWN AS 7% RECOVERY / 7 RQD
COLUMN F - POCKET PENETROMETER OR TORVANE PRESSURE I[N TSF
COLUMN G - USCS AND AASHTO CLASSIFICATION
COLUMN H - MOISTURE CONTENT

FOR ADDITIONAL GENERAL NOTES AND LEGEND,
AND SOIL AND ROCK DESCRIPTION REFER TO BC-795M
YV _ELEV. GROUND WATER ELEVATION IN FEET
- HR. HOUR OF READING
DATE DATE OF READING

SE - SURFACE ELEVATION IN FEET

TRE - TOP OF ROCK ELEVATION IN FEET

TOC - TOP OF CAISSON ELEVATION IN FEET
BOC - BOTTOM OF CAISSON ELEVATION IN FEET

G - TEST BORING LOCATION

(EXCEPT AS NOTED)

THE CLASSIFICATIONS OF THE MATERIAL ENCOUNTERED

B

INITIAL

THE INFORMATION, AS SUBMITTED, ACCURATELY REPRESENTS THE
CONDITIONS ENCOUNTEREAY BY THE TEST BORING PROGRAM, INCLUDING
BORING LOGS, EARTH PLES, ROCK CORES, CLASSIFICATION OF
MATERIALS, AND DEPTA/OF BORI

/11/1%

GEOTECHNICAL ZNGINEER/ENGINEERING GEOLOGIST

THIS SHEET 1S INCLUDED FOR THE CONVENIENCE
OF THE DEPARTMENT. REFER TO PUBL ICATION 408
SECTION 102.05 FOR FURTHER [NFORMAT [ON.

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

Prepared By:

PHILADELPHIA COUNTY

SCHUYKILL RIVER TRAIL EXTENSION
SOUTH STREET TO CHRISTIAN STREET

TEST BORINGS (SHEET | OF 2)

AMERI[CAN GEOTECHNICAL &
ENVIRONMENTAL SERVICES, INC.

SHEET __ OF




D-9012 CADD 02/90 REVISED ( 10-04)

M:\_2013\004\exhibits\structure\13004_s1rb. dgn

RETAINING WALL
( BORING B-2)

RETAINING WALL
( BORING B-3)

20
— BORING NO. B-2
— STA. 112+89, 9 FTRT
— ELEV. 10.5'
—10 EL.10.5 A B c D E F G H DESCRIPTION EL.10.5 REMARKS
— SE 15ls1] as5 loal 7 | . |sm M 0.0 TO 10.2 SILTY SAND WITH GRAVEL (sm),
— : : " BLACK, WET TO MOIST, VERY LOOSE TO MEDIUM
- 30|s2| 667 |04 27 | - M | DENSE, HOMOGENEOUS (FILL)
- 45|83 432 03] 20 | - | M| COAL FRAGMENTS, COAL DUST AND SLAG
— 6.0|S4| 212 02| 13 | - M |PRESENT, 0.0-9.0'
B v EL22 l75|s6| 322 |03/ 20 | - | M| wOOD FRAGMENTS PRESENT, S-3
- 8-7-13 9.0|S6| 421 |04 27 | - | W |
[0 ¥ _EL 32 105|S-7 3-3-1 01l 7 | - a-2-4| EL.0.3
— ~ 24HR sc ™ 110.2 TO 13.5 CLAYEY SAND WITH GRAVEL (sc),
— 8-8-13 120/S-8| 132 |04] 27 | - | W | DARK BROWN, WET, VERY LOOSE TO LOOSE,
[ EL.-30  |135[s-9| 532 00| 0 | - |/a-2-6| - |HOMOGENEOUS (ALLUVIAL) EL.-3.0
| TOC 15.0ls-10 5.7-2 01| 7 lo4|MH w 13.5 TO 18.5 ELASTIC SILT WITH SAND (MH), SHELBY TUBE, ST-1, COLLECTED IN
| - —BROWN, WET, SOFT TO STIFF, HOMOGENEOUS OFFSET BORING B-2A, 15.0 TO 17.0 FT
16.5/S-11]  2-1-3 [1.5] 100 |0.1 W | (ALLUVIAL)
— A7-[ ] CLASS. ON ST-1
— 180|812 212 |1.4] 93 |01/ o0 | W EL 8.0 N.M.C.=44.8%
[ 19.5/S-13| 3-10-10  [0.3] 20 | - [sm W [18.5 TO 26.8 SILTY SAND WITH GRAVEL (sm),
-10 210l514] 6821 loo| o DARK GRAY TO BROWN, WET TO MOIST, MEDIUM
B 518|595 1150003 0.6 75 |~ ] DENSE TO VERY DENSE, HOMOGENEOUS
: B — | (RESIDUAL-COMPLETELY WEATHERED BX SIZED (1.0" 0.D.) SPOON USED
— 23.8|R-1 0| 0 AMPHIBOLITE) FOR S-16, S-17
— 24.1]S-16] 50/0.3 [0.2] 67 |\ M
. 255|R-2 0] 0
| 25.8[S-17| _50/0.3 _[0.2] 67 |\. M
| EL.-16.3 a-2-4 EL.-16.3
= TRE 60 26.8 TO 31.8 AMPHIBOLITE, BLACK TO DARK TOP OF ROCK @ 26.8 FT
| 28.8| R-3 12,720 GRAY, SOFT TO MEDIUM HARD, HIGHLY TO
50 83 MODERATELY WEATHERED, INTENSELY TO VERY
THINLY FOLIATED (RD=65-70), VERY CLOSELY TO
- EL.-21.3 31.8| R-4 2.5 17 CLOSELY JOINTED (RD=25-30, 65-70), VERY BROKEN  EL.-21.3
= BOC TO SLIGHTLY BROKEN, (RQD=18%)
B (RMR: D=3, S=1, R=3, =2, W=1-3)
[ BOTTOM OF BORING 31.8 FT.
— WATER LEVEL: 0-HRS: 7.3 FT
- 24-HRS: 7.3FT
[ DRILLING DATES: START: 8-7-13
30 FINISH: 8-7-13
DRILLER: A. SCAFIDI/ TRC ENGINEERS, INC.
EQUIPMENT USED: ACKER SOIL X TRACK RIG WITH SAFETY HAMMER
DRILLING METHODS: FLUSH JOINT CASING WITH WATER, SPLIT INNER CORE BARREL, NX WIRELINE WITH WATER
INSPECTOR: S. YUAN
PLT: RJE [ ckp: scS [ aaszqc: vy |

20
BORING NO. B-3 ]
STA. 112+50, 3 FT RT _|
ELEV. 13.0' _ |
EL. 13.0 A B c D E F G H DESCRIPTION EL.13.0 REMARKS ]
SE 15|51 2.4.5 02| 13 _ |sm M 0.0 TO 4.5 SILTY SAND WITH GRAVEL (sm), * BORING GROUTED UPON COMPLETION ]
- : " BLACK TO DARK BROWN, MOIST, LOOSE TO DENSE, ]
3.0 |S2| 12-10-12 |1.1] 73 | - M |HOMOGENEOUS (FILL) 10
45153 15-20-20 1.0\ 67 | - [/ 824l M| GOAL AND CONCRETE FRAGMENTS, 0.0-4.5' EL.85 N
6.0 |S-4| 12-19-14 |08 53 | - |™ M |4.5 TO 10.5 SANDY SILT WITH GRAVEL (ml), B
BROWN, MOIST, STIFF TO HARD, HOMOGENEOUS B
75|85| 655 |1.0] 67 [1.0 | M| ALLUVIAL) T
EL. 4.0 9.0 S-6| 12-14-12 [1.0] 67 |0.75 M TRACE ORGANICS, S-5 |
HR
3_843 105/s7| 5108 o4l 27 | - a4| M| WOODFRAGMENTS PRESENT, -6 EL 25 |
§ N _|sm _ [10.5TO 19.5 SILTY SAND WITH GRAVEL (sm), —
120158 532 0.0, 0 LIGHT BROWN, WET, VERY LOOSE TO LOOSE, 0
135/8-9| 222 [01] 7 | - W | HOMOGENEOUS (ALLUVIAL) —
15.0(S-10| 2-2-2  |0.5| 33 | - w ]
EL.-3.0
Toc 16.5/S-11] 321 [01] 7 | - | W | B
18.0|S-12| 2-1-2  [1.1] 73 | - w |
195(-13]  1-12 01| 7 | - |/ a2-4| W EL.-6.5 —
] N mh 19.5 TO 23.0 ELASTIC SILT (mh), LIGHT BROWN, —
210/S-14] 221 07, 47 1.0 W \WET TO MOIST, SOFT TO STIFF, HOMOGENEOUS, —
225/S15|  27-4 00| 0 | - |/ . | - |(ALLUVIAL) EL -10.0 - 10—
24.0|S-16| 21-28-17 [1.5| 100 | - |sm M [23.0 TO 30.0 SILTY SAND WITH GRAVEL (sm), _|
LIGHT GRAY, MOIST, DENSE TO VERY DENSE, ]
25.5/5-17| 18-30-34 1.0 67 | - LM | OMOGENEOUS, (RESIDUAL-COMPLETELY ]
27.0(S-18| 21-29-44 [0.6| 40 | - M | WEATHERED SCHIST) B
28.5]S-19] 18-18-26 |1.0| 67
28.7]S20] 50/0.2 [0.2] 100 |\= % ]
EL.-17.0 a-2-4 EL.-17.0 N
TRE 100 30.0 TO 32.0 SCHIST, DARK GRAY TO LIGHT BROWN/ TOP OF ROCK @ 30.0 FT |
32.0|R-1 20,735 ORANGE, MEDIUM HARD TO HARD, HIGHLY TO EL.-19.0 ]
SLIGHTLY WEATHERED, VERY INTENSELY FOLIATED, -20
(RD=55-60), VERY CLOSELY TO CLOSELY JOINTED ]
EL.-220 (RD=5-10, 30-35, 55-60), VERY BROKEN TO 7]
BOC SLIGHTLY BROKEN, (RDQ=35%)
(RMR: D=3, $=1, R=3, =2, W=1-3) 7]
FOLIATIONS ARE WAVY THROUGHOUT —
BOTTOM OF BORING 32.0 FT. —
WATER LEVEL: 0-HRS: 9.0 FT _|
24-HRS: *BORING GROUTED UPON COMPLETION 30

DRILLING DATES: START: 8-7-13
FINISH: 8-8-13

DRILLER: A. SCAFIDI/ TRC ENGINEERS, INC.
EQUIPMENT USED: ACKER SOIL X TRACK RIG WITH SAFETY HAMMER

DRILLING METHODS: FLUSH JOINT CASING WITH WATER, SPLIT INNER CORE BARREL, NX WIRELINE WITH WATER

INSPECTOR: S. YUAN

COMMONWEALTH OF PENNSYLVANIA
DEPARTMENT OF TRANSPORTATION

SEE SHEET | OF 2 FOR BORING LOCATION LAYOUT

THE CLASSIFICATIONS OF THE MATERIAL ENCOUNTERED
H

INITTAL

PHILADELPHIA COUNTY

SCHUYKILL RIVER TRAIL EXTENSION
SOUTH STREET TO CHRISTIAN STREET

TEST BORINGS (SHEET 2 OF 2)

THIS SHEET IS [NCLUDED FOR THE CONVENIENCE
OF THE DEPARTMENT. REFER TO PUBLICATION 408
SECTION 102.05 FOR FURTHER ]NFORMAT]ON.

SHEET __ OF




APPENDIX D
CORE BOX PHOTOS



Photo 1: B-1, Box 1 of 1.

Photo 2: B-2, Box 1 of 1.

American Geotechnical &
Environmental Services, Inc. P:\2013\13004\Core Box Photos.odt



Photo 3: B-3, Box 1 of 1.

American Geotechnical &
Environmental Services, Inc. P:\2013\13004\Core Box Photos.odt



APPENDIX E
CONCEPTUAL STRUCTURE PLAN
(Provided by Urban Engineers, Inc.)
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TOWNSHP |  BOROUGH | ROUTE | SECTION | TOTAL SHEETS
PHILADELPHIA PHILADELPHIA - -

EEEEEEEEEE

SCHUYLKILL RIVER DEVELOPMENT CORPORATION

STRUCTURAL DRAWINGS
FOR

CONSTRUCTION
OF

THE SCHUYLKILL RIVER TRAIL EXTENSION — SOUTH STREET TO CHRISTIAN STREET
IN PHILADELPHIA COUNTY, PENNSYLVANIA

FROM STA. 99+56.00 TO STA. 113+68.00 LENGTH 1412.00 FT, 0.27 ML

PREPARED BY:
URBAN ENGINEERS, INC.
DESIGN DESIGNATION 530 WALNUT STREET, 7TH FL.
PHILADELPHIA, PA 19106
215-922-8080

HIGHWAY CLASSIFICATION — SHARED USE PATH
DESIGN SPEED — 20 MPH

PAVEMENT WIDTH - 12’=0"

SHOULDER WIDTH - 2'-0" (NON—-PAVED)

APPROVED DATE:

EEEEEEEEE
DATE: APRIL 2015 SCHUYLKILL RIVER DEVELOPMENT CORPORATION
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—
SHARED USE PATH
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5 0 5 10 FEET
e
END WALL BEGIN WALL
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STA 113+39.85 STA 112+49,85 NOTES
PG ELEV 10,84 PG ELEV 10.47 SHARED USE PATH SURVEY & CONSTR & NUIES
— 30°-0" - ALONG FRONT FACE OF WALL — 20 BORINC | staTion | oFfsET 1. FOR GENERAL NOTES AND TYPICAL SECTION,
SEE SHEET 2.
B-1 113+32.25 |9.93° RT
\ ESTIMATED TOP OF WALL RAILING \ B-2 112+87.81 |8.85 RT 2. RAILING WILL BE CHOSEN IN FINAL DESIGN.
i _\ f i i B-3 112+48. 45 |3.28° RT
| T
\ ‘ : ; LEGEND
- — e e - EERE TR —— e R e = : SR — 10 @5 - AS DRILLED TEST BORING LOCATION
I [ i i I i I I I I uu&\ul GCUTTERL INE
\ i U7777) - RETAINING WALL
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< 2'-3" CAST- IN-PLACE L__] - R
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1
}\EXISTING GROUND LINE AT
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1
|
ESTIMATED TOP OF
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FILE NAME: T:\Projects\SRDC - Schuylkill Trail at South Street\Drawings\Structures\SRT-GenNotes & TypSect.dgn

OPERATOR:

4/10/2015 8:55:25 AM

PLOTTED:

D-9012 CADD (02-30) REVISED (10-04]

GENERAL NOTES

1.

12.

13.

14.

15.
16.

PROVIDE MATERIALS AND PERFORM WORK [N ACCORDANCE WITH PENNSYLVANIA

DEPARTMENT OF TRANSPORTATION SPECIFICATIONS, PUBLICATION 408/2011-5,

AASHTO/AWS D1.5/D1.5M BRIDGE WELDING CODE (2008) AND CONTRACT SPECIAL PROVISIONS.
USE AWS D1.1/D1.1M-2008 FOR WELDING NOT COVERED IN AASHTO/AWS D1.5/D1.5M-2008.

PROVIDE STRUCTURAL STEEL (GALVANIZED AND COLOR COATED) CONFORMING TO
AASHTO M270/M270M GRADE 50 (ASTM A709/AT09M GRADE 500 EXCEPT WHEN NOTED
OTHERWISE.

DESIGN SPECIFICATIONS:

AASHTO LRFD BRIDGE DESIGN SPECIFICATIONS (2010) AND AS SUPPLEMENTED BY THE
PENNDOT DESIGN MANUAL, PART 4, MAY 2012 EDITION. DESIGN IS IN ACCORDANCE WI[TH
THE LRFD METHOD DESIGN LOAD: LIVE LOAD SURCHARGE PER DESIGN MANUAL, PART 4.
PROVIDE 2 IN. CONCRETE COVER ON REINFORCEMENT BARS, EXCEPT AS NOTED.
CHAMFER EXPOSED CONCRETE EDGES 1"x1", EXCEPT AS NOTED OTHERWISE.

USE CLASS AA CEMENT CONCRETE IN PRECAST CONCRETE PANELS.

USE CLASS A CEMENT CONCRETE FOR DRILLED CAISSON FOUNDATIONS.

UTILIZE TYPE 1] CEMENT FOR ALL CONCRETE STRUCTURES.

A HIGHER CLASS CONCRETE MAY BE SUBSTITUTED FOR A LOWER CLASS CONCRETE AT NO
ADDITIONAL COST TO THE OWNER.

. PROVIDE GRADE 60 REINFORCING STEEL BARS THAT MEET THE REQUIREMENTS OF A615/A615M-

A996/A996M OR AT06/A706M. DO NOT WELD GRADE 60 REINFORCING STEEL BARS UNLESS
SPECIFIED. GRADE 40 REINFORCING STEEL BARS MAY BE SUBSTITUTED WITH A PROPORTIONAL
INCREASE [N CROSS SECTIONAL AREA, IF APPROVED BY THE OWNER REPRESENTATIVE. DO
NOT USE RAIL STEEL A996/A996M REINFORCEMENT BARS WHERE BENDING OR WELDING OF THE
RE INFORCEMENT BARS IS INDICATED.

. USE EPOXY COATED REINFORCEMENT BARS IN PRECAST CONCRETE PANELS.

GALVANIZED REINFORCING STEEL BARS MAY BE SUBSTITUTED FOR EPOXY COATED REI[NFORCING
STEEL BARS AT NO ADDITIONAL COST TO THE DEPARTMENT.

PROVIDE NO. 57 AGGREGATE DRAINAGE DETAILS AS INDICATED.

PROVIDE SHOP DRAWINGS IN ACCORDANCE WITH SECTION 105.02. SUBMIT DETAILED LAYOUT OF
RETAINING WALL INCLUDING POST LOCATIONS WITH SHOP DRAWINGS FOR APPROVAL. SUBMIT ERECTION
PROCEDURES, INCLUDING BRACING AND NECESSARY DETAILS FOR APPROVAL PRIOR TO CONSTRUCTION.

ALL DIMENSIONS ARE HORIZONTAL UNLESS NOTED OTHERWISE.

PROVIDE MINIMUM EMBEDMENT AND SPLICE LENGTHS IN ACCORDANCE WITH STANDARD DRAWING
BC-736M, UNLESS OTHERWISE INDICATED.

WELDING OF REINFORCEMENT BARS DURING FABRICATION AND CONSTRUCTION IS NOT PERMITTED

UNLESS SPECIFIED.

COORDINATE, LOCATE, AND CONDUCT ALL WORK RELATED TO PUBLIC AND PRIVATE
UTILITES IN ACCORDANCE WITH SECTIONS 105.06 AND 107.12.

PA ONE CALL SERIAL NUMBER 20130491115, 20130491116, & 20130491117, (1-800-242-1776

FOUNDATIONS

2.

THE CONTRACTOR 1S RESPONSIBLE FOR THE STABILITY OF ALL EXCAVATED SLOPES. PERFORM ALL

EXCAVATIONS [N ACCORDANCE WITH OSHA REQUIREMENTS.

TEMPORARY SHORING AND/OR STREAM DIVERSION BARRIERS ALONG WITH DEWATERING TECHNIQUES MAY

BE REQUIRED FOR CONSTRUCTION OF SUBSTRUCTURE UNITS.

ALL EXCAVATED MATERIAL SHALL BE HANDLED IN ACCORDANCE WITH SPECIFICATION "026113 - EXCAVATION

OF CONTAMINATED MATERIAL HANDL ING. "

. PROVIDE GALVANIZED PILE FOR CORROSION PROTECTION.

TEMPORARY CASING MAY BE REQUIRED TO MAINTAIN AN OPEN BOREHOLE. IF TEMPORARY CASING IS
UTILIZED, MAINTAIN CONCRETE LEVELS ABOVE THE BOTTOM OF CASING AT ALL TIMES DURING EXTRACTI[ON

TO PREVENT CAVED MATERIAL FROM CONTAMINATING THE CONCRETE.

BACKFILL CAISSON BOREHOLE WITHIN 24-HOURS AFTER DRILLING TO LIMIT THE DETER[ORATION OF THE

BEARING MATERIAL.

STRUCTURE BACKFILL MAY CONSIST OF MATERIAL MEETING ASSHTO NO. 57 OR PENNDOT OPEN GRADED

SUBBASE (0GS) CRITERION.

FILL THE GAP BETWEEN PERMANENT LAGGING AND TEMPORARY TIMBER LAGGING W[TH AASHTO NO. 57

COARSE AGGREGATE.
BLASTING IS NOT PERMITTED AS A METHOD OF EXCAVATION.

DISTRICT COUNTY ROUTE SECTION SHEET
6-0 PHILADELPHIA 3 OF 3
CITY OF PHILADELPHIA
REVISION
2'-0" 8 -0" NUMBER REVISIONS DATE BY
SHARED USE PATH
CONSTR & SURVEY &
|
RAIL ING GENERAL NOTES & TYPICAL SECTION
¢ SOLDIER PILE & CAISSON—| ‘?é FINISHED GRADE
= 2'-0" x 2'-3" CAST- IN-PLACE CONCRETE CAP, i "
SEE DETAIL A, THIS SHEET. .
' ! o« % Agj
-5 N\
VERTICAL v \
el g 1"-0"
FRONT FACE RETAINING WALL — l MIN
GUTTERL INE TAT
PRECAST CONCRETE PANEL—/§§ PRECAST CONCRETE PANEL —]
[l [IMBER LACGING { CONTRACTOR
6"  STRUCTURE Y SELECT OTHER SYSTEM
~ STEEL SOLDIER PILE——% /FOUNDA”ON DRAIN . EQRE;EW%?SEJ
. 'g ql STEEL SOLDIER PILE —
Nw MEAN HIGH WATER ) 4 j (W.P. LOCATION) \\
?|= ELEV 4. 10 = : 1 ‘
bdb -1 Z | Vg © / (IN—STEEL ANGLE (TYP)
= 3 APPROX EX[ST NG WIN
= 2 ok EX1s W I CAISSON FOUNDAT[ON | L
w|= H—— Al
- FINISHED GRADE b AGGREGATE
=\ SECTION A-A
o RN
= R-8 ROCK LINING A A 1 0 1 2 FEET
EST. TOP OF CAISSON le— TIMBER LAGGING
ELEV -3.0 " ‘ "
i » on
" "
nl o L—2"-6" @ CAISSON
5 nn FOUNDAT [ON
l "
:c—, — I = 3II
olZ EST. TOP OF ROCK " CTYP)
Tl ELEV -10.2 TO -17.0 ( VARIES) &
é? > S~ 8§
B L
A 24 0 12"
JETA A
EST. BOT. OF CAISSON 10 12 FEET
ELEV = -15,2 TO -22.0 (VARIES)
TYPICAL SECTION
1.0 1 2 3 FEET
e
END WALL BEGIN WALL
( 90" -0" ~‘
W.P. 2 WP 1
WORK POINT DATA
M1 0z SHARED USE PATH
LOCATION
SURVEY & CONSTR. & COORD [NATES
FRONT FACE STEEL SOLDIER PILE e (
W.P. STATION OFFSET NORTHING EASTING
1 112+49.85 | 10.00° LT | 233577.6293 | 2686987.9173
STAKE-OUT PLAN 2 113+39.85 | 10.00° LT | 233644.1780 | 2687048.5083

NOT TO SCALE




APPENDIX F
GENERALIZED GEOLOGIC PROFILE
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AT 25.5° 1C|)0 5|0 C|> CORE RECOVERY (%) -22.0
CORE RECOVERY (%) ENDAQFSZB%B'NG
END OF BORING *GROUTED UPON
AT 31.8 COMPLETION _
30
LEGEND
FILL RESIDUAL NOTE:
r 7 GEOLOGIC PROFILES ARE INTERPRETED FROM
[/ ALLUVIAL || BEDROCK THE CONDITIONS ENCOUNTERED AT THE BORING
LOCATIONS AND MAY NOT REFLECT ACTUAL
SN NETRATION CONDITIONS BETWEEN BORINGS.
—LA(\;TWIEDEPTH) — GROUND WATER LEVEL Awerican GeoTecHNicAL & SCHUYKILL RIVER TRAIL EXTENSION PROJECT: 13004
HOURS EnvironmENTAL SERVICES, INC. SOUTH STREET TO CHRISTIAN STREET DRAWN: RJE
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GEOTECHNICAL ANALYSIS
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Figure 9.1

Design Chart for Determination of Frost Penefration
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PEANBOT PUB 242 — PAVEMEMT POLICY MAVUAL, Zofo Chb.: s¢s 0F-08~i3
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DISTRICT 5

Location Elevation Index Winter
Berks County :

Reading WB 266 436 62-63

Morgantown 595 664 62-63
Carbon County

Palmerton 435 T4G% 62-63
Lehigh County

Allentown WB 376 752 62-63

Allentown Gas 254 621 62-63
Morroe County

Mt. Pocono 2 mi. N 1915 1194 62-63

Stroudsburg ' 480 987 62-63

Tobyhanna 1950 1216 62-63
Schuylkiil County

Port Clinton 450 971* 62-63
Northhampton County

Bethlehem (Lehigh U) 411 752 62-63

DISTRICT 6

Location Elevation Index Winter
Bucks County

George School 135 6BS5* 60-61

_ Quakertown 490 669* 60-61

Chester County

Coatsville 1 mi. SW 342 592+ 60-61

Devalut 1 mi, W 360 629 60-61

Phoenixville 105 473 60-61
Delaware County

Marcus Hook 12 228 60-61
Montgomery County -

Graterford 1 mi. E 240 718 60-61

Norristown 75 355 62-63
Philadelphia County

Phila. Airport WB 7 506 60-61
——2= Drexel University 30 62-63

Pt. Breeze 32 184 62-63

|
D-3
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| | Chk: $es -0f-08-13

o Frost Susceptibility N
Group or Danger . Soils _ ( (
- 1 None ‘ ' Gravel, sand, gravelly tills |
i : " Moderate Fine clay (> 40% clay ! content); |
sandy tilis, clayey tills with 16%
L fines
Strong ’ Sikt, course clay (clay ! content 15-
- ' , _ 25%); silty tills .
After Hansho (1975) L R, FOR DESIGR USE: FROST ¢

“Defined as - 0.06 mm.

. Figars 2.7,3.3.5(D) Frost susceptibility.sojl groups

- g

2.7.3.4 COMPACTED SOILS

. Information regarding the engineering behavior. of compacted soils-is required when. -
subgrade soils cannot support structures and fillsior whgii'-qyghaeerézi‘fﬁyg Jor ombankments or
backfills are needed. Compaction is accomplished;by-rechanical compactors;of a‘mass and type
consistent with sof] conditions and foundation reqirendents. Compaction requireménts.are” :
developed considering the engineering properties neéded:fora particiilar situation (e.g., strength, - (
compressibility, and/or permeability). Laboratory compaction tests to-ésfablish- moisture '
content-dry unit weight relationships are used in combination with field measyremients to -
determine whether field compaction efforts meet the compaction control criteria [47 55]

N

2.7.3.4,1 Compaction Criteria

" * In general, a Standard Proctor effort is specified as the reference compaction criterion
. for subgrade soils, and a Modified Proctor effort is specified as the reference compaction
criterion for subbase and base soils. Usually the compaction specification is defined asa
percentage (.g., 90 to 100 percent) of the reference compaction level, Examples of moisture
' content-dry unit weight relationships (compaction curves) are preseited in Figure 2.7.3.4.1 (A)
for a range of soil types compacted to a Standard Proctor effort. Moisture-Density, curves have a
. distinctive shape typificd by a peak defined by the maximum dry umit weight, ... and optimurn
- moisture content, Wy, and the right side of the curve is parallel to the zero air voids curve,
Moisture contents to the lef of w,,, are referred to as dry of optimum, and to the right of w,, as
wet of optimum. As shown in Figure 2.7.3.4.1(B), higher compactive efforts result in
compaction curves shified upward and to the left such that the resulting compaction curve has
higher values of Y, and lower values of w,, than at lower compactive efforts.

326 : : ' _' (L
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DM-4, Section 10 ~ Foundations

SPECIFICATIONS

10.8.3.3.2  Estimation of Drilled Shaft Resistance in
Cohesionless Soils

10.8.3.5.2b Side Resistance

The following shail supplement A10.8.3.5.2b.
A correlation between Ng, blow count, friction angle and

6050

55 gy
COMMENTARY 2313

when cleaning of the bottom of the drilled excavation is
specified and can be acceptably completed before concrete
placement.

An enlarged base may be used at the tip of a shafi to
increase the tip bearing area, or to provide additional
resistance to uplift loads. Due to the difficulty of excavation
and support of enlarged bases, consideration should be
given instead to extending the shaft to a greater depth to
provide additional resistance. This avoids the construction
difficulties and high additional cost of shafts with enlarged
bases relative to straight-sided shaits.

GSE ~EL:30 (SUTLS BEHIND PRoPSERD tihLe)
DUE To PRESENcE OF oF VERY( Lotk

SOILS EMCOUMTERER. E En pow?a g, PRARETRS:

s tiobct
‘f\?}of:ti.,“ e;fdr\

unit weight of material is provided in Table 10.8.3.5.2b-1P. g ‘Y;_,”
o =0 PsF
Table 10.8.3.5.2b-1P - Friction Angles and Unit Weights of Sands
CONSISTENCY & Neo ¥(kef)
Very Loose 25°-30° 0-4 0.070-0,100
Loose 27°- 32° 4-10 0.090-0.115
Medium 30°- 35° 10-30 | 0.110-0.130
Dense 35-40°_| 3050 | 0100040 | | (PEL-T0.0- TOR (i20)
Very Dense 38°-43° | >50 | 0.130-0.150 |} V=130 PCF
Yiat o135 Pk
A5
10.8.3.35.3  Shafts in Strong Soil Overlving Weaker  Cl10.8.3.5.3 o0 PSF

Compressible Soil

The following shall supplement A10.8.3.5.3.

Where the tip of a shaft could bear on a thin firm soil
layer undcrlain by a softer soil unit, the shaft shall be
extended through the softer soil unit to eliminate the
potential for a punching shear failure into the softer soil
deposit.

10.8.3.5.4 Estimation of Drifled Shafi Resistance in Rock

10.83.5.4a General

The following shall replace the 3™ bullet in
Al0.8.3.5 4a.
s A combination of both, with approval of the Chief
Bridge Engineer.

The following shall supplement A10.8,3.5.4a,
The side resistance from overlying soil deposits and

The following shall supplement AC10.8.3.5.3.

Punching shear failure is a failure mode typically
associated with drilled shafts bearing on soils which behave
plastically, but it is also of concern where shafts bear on a
thin firm soil layer underlain by a softer deposit. In such
cases, the influence of the bearing load at the surface of the
soft laycr shall be analyzed.

C10.8.3.5.4a

The following shall supplement AC10.8.3.5.4a,
Rock stratification should be considered in the design
of rock sockets as follows:

+ Sockets embeddced in alternating layers of weak and
strong rock should be designed using the strength of the
wealer rock.

B.10 - 80
















2 210 © 0.0 21.0,- BOC.0., 3 Sand i/ (LW\ 5 L\meﬂt>

3 280 7 0.0 28.0 i BOO.O 4 Clay

Water Table at Passive Side:

Polnt Z-water ~ X-water
1 11.0 / 0.0 ~
2 1.0 B0000.0 /

Wall Friction Options: 1.* No wall friction /

Wall Batter Angle =0/

Apparent Pressure Conversion: 1.* Default (Terzaghi and Peck)*
Water Density =624 o

Water Pressure: 1.* No seepagé/ét wall tip

* OUTPUT RESULTS *

Total Force above Base=5.71 per one linear foot {or meter} width along wall height
Total Static Force above Base= 5.71. Distributed in Triangular Envelope atong wail height. ignore soil layers and water line

Driving Pressure above Base - Qutput to Shoring - Multiplier of Pressure =1.5 /
Z1 . Pat z2 Paz Slope K/iKa/Ka
0.00 0.00 14.00 0.82 0.0582 0.5294

Driving Pressure below Base - Output to Shoring - Multiptier of Pressure = 1.5

1 Pal . z2 Pa2 Slope Ka/Ko
14.00 0.81 21.00 1.04 0.0337 0.7085 "
21.00 0.60 28.00 0.80 0.0295 0.4065 7

Passive Pressure below Base - Output to Shoring - Multiplier of Pressure = 0.75

21 Pp1 2 Pp2 Slope Kp
14.00 0.00 21.00 0.53 0.076 1.5878 -
21.00 0.92 28.00 2.33 0.20H 2.7676 -

Water Pressure - Output to Shoring - Multiplier of Pressure = 1

No 71  Pwt Z2 Pw2 kwi
4} 7.00 0.00 11.00 0.25 0.06
1 11.00 0.25 28.00 0.25 0.00

UNITS: DEPTH/DISTANCE: ft, UNIT WEIGHT: pcf, FORCE: kip/ft, PRESSURE: ksf, SLOPE: kcf
Date: 10/14/2013  File Name: NAAGESWrojects\2013 - Jobs\13004 - Schuylkill Rvr Trail Ext S. St Christian St,Urban\Yoshi\13004 - Schuylkill River

s




CWASL (0~
Schuyilkill River Trail Extension - Retaining Wall

Depth{ft}
r 0

- 10

- 15

- 20

- 25

o . Moment Equillibrium

- 36 /] Force Equilibrium

o) 1 ksf
40 L)

<ShoringSuite> CIVILTECH SOFTWARE USA www.civiltechsoftware.com

Licensed to Sebastian Lobo-Guerrero  A.G.E.S,, Date: 10/14/2013
File: N\AGES\PrOjeCts\2013 Jobs\13004 - Schuylknl Hvr Trail Ext S. St Christian St,Urban\Yoshi\13004 - Schuylkill Rive

Wall Height=14.0 Pile Diameter=2.5 Pile Spacmg 8. 0\/Wall Type 2. Soldier Pile, Drilied

PILE LENGTH: Min. Embedment=£1. 5)’ Mm P:Ee Length =35.45 (in graphlcs and analy5|s) “ g
MOMENT IN PILE: Max. Moment=904.09 per Pile Spacing=8.0 at Depth=27.57 ot

PILE SELECTION: o

Request Min. Section Modulus =@/piie=3555.67 cm3/pile, Fy= 50 ksi = 345 MPa, Fb/Fy=1.0 o

-> Piles meet Min. Section Requitement o f §
W12X170J W14X145 W18X119 W21X101 W24X94

W27X94 W30X90 W33X118 W36X135 W40X149 MW }LME&U, =
W44X230 (:] 0.0\
- 00
DRIVING PRESSURES (ACTIVE, WATER, & SURCHARGE): ) :
i P1 70 P2 Slope ( ¥ ) ’7/)
* Above Base
0.000 0.000 14.000 0.815 0.058231
* Below Base
14.000 0.806 21.000 1.043 0.033726
21.000 0.598 28.000 0.805 0.029511
28.000 0.000 140.000 0.000 0.131400
* Water Pres.
7.000 0.000 11.000 0.250 0.062400
11.000 0.250 140.000 0.250 0.000000
PASSIVE PRESSURES:
21 P1 Z2 p2 Slope
* Below Base
14.000 0.000 21.000 0.529 0.075579
21.000 0.922 28.000 2.329 0.200930
28.000 15.631 140.000 22.989 0.065700

/5




ACTIVE SPACING;

VS 101113

No. Z depth Spacing
1 0.00 8.00 7,
2 14.00 2.50
PASSIVE SPACING:
No. Z depth Spacing
1 14.00 ~ 7.50

UNITS: Width,Spacing,Diameter,Length,and Depth - ft; Force - kip; Moment - kip-ft

Friction,Bearing,and Pressure - ksf; Pres, Slope - kip/ft3; Deflection - in

e
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SHDRING WALL CALCULATION SUMMARY
The Teading shoring design and calculation software
software Copyright by CiviiTech Software
www. civiltechsoftware.com

Bt e g s R e e e e W e e e e e e e A A L A T A A e Y S e e WS R T e B T R R R e VR AR vk

ShorinqSuite software is deveioped by CivilTech software, Bellevue, wa, Usa.
The calculation method is based on the following references:
. FHwA 598-011, FHwA-RD-97-130, FHwa SA 96-069, FHwA-IF-9%-015
. STEEL SHEET PILING DESIGN MANUAL by Pile Buck Inc., 1987
. DESIGN MANUAL DM-7 (NAVFAC), Department of the Navy, May 1982
. TRENCHING AND SHORING MANUAL Revision 12, california Pepartment of
Transportation, January 2000
. EARTH SUPPORT SYSTEM & RETAINING STRUCTURES, Pile Buck Inc. 2002

wvim ERVILS o

1894
. EARTH RETENTION SYSTEMS HANDBDOK, A'lan Macnab, McGraw-Hill. 2002

o0~

Septeﬁber 2002

UNITS: width/spacing/Diameter/Length/Depth - ft, Force - kip, Moment - kip-ft,
Friction/Bearing/Pressure - ksf, Pres. slope - kip/ft3, peflection - in

Licensed to  Sebastian Lobo-Guerrero A

.G.E.5., Inc.
Date: 10/14/2013 File: N:\AGES\Projects\2013 - Jobs%13004 - Schuylkill Rvr Trail Ext s.
st Christian st,Urban\roshi\13004 - Schu¥1ki11 River Trail Retaining wail\Foundation

Reporti\shoring8\Soldier Pile Lagging wall.shi
Title: Schuylkill River Trail Extension - Retainipg wall
subtitie:

*ﬁ*t**R*ﬂ****i%*ﬂ*%t*ﬁ&ﬂﬁ#**ﬁw*ﬁﬂﬁINPUT DATA*&****ﬁ*#*ﬂ******ﬁﬂ***ﬁ***ﬂ#*w*ﬂ*ﬁ
wall Type: 2. soldier Pile, Drille
wall Height: 14.00
Pile Diameter: 2.50
Pile spacing: 8.00
Factor of safety (F.s.): 1.00
Lateral support Type {Eraces): 1. No
Top Brace Increase {Multi-Bracing): No
Embedment Option: 1. yves
Friction at Pile Tip: No
Pile Properties:
Steel Strength, Fy: 50 ksi = 345 MPa
AlTowable Fb/Fy: 1.0
Elastic Medule, E: 29000.00
Moment of Inertia, I: 1650
User Ipput Pile: wizx3363]

* DRIVING PRESSURE (ACTIVE, WATER, & SURCHARGE) *

No. Z1 Top Top Fres. Z2 bottom Bottom Pres. Slope

* above Base
2 0,000 0.000 14.000 0.815 0.058231
3 w Below Base
4 14,000 0.806 21.000 1.043 0.033726
5 21.000 0.598 28.000 0.305 0.029511
& 28.000 0.000 140.000 0.000 0.131400
7 * water Pres.
3 7.000 0.000 11.000 0.250 0.062400
9 11.000 0.250 140.000 0.250 0.000000

Page 1

£

. DESIGN OF SHEET PILE WALLS, EM 1110-2-2504, U.5. Army Corps of Engineers, 31 March

AASHTO HB-17, American Association of State and Highway Transportation officials, 2

repart

* PASSIVE PRESSURE *
No. z1

top Top Pres. Z2 bottom Bottam Pres. STlope

1 “ Below Base

14.000 0.000 21.000 0.529 0.075579
3 21.000 0.922 28.000 2.329 0.200930
4 28.000 15.631 140,000 22.989 (.085700
“ ACTIVE SPACE *
Na. Z depth , Spacing
______________ A e e e
1 0.00 - 8.00 =
2 .00 250
* PASSIVE SPACE * N
No. z deptﬁ, Spacing

*For Tieback: Inputl = Diameter; Input2 = Bond Stength
*For pPlate: Inputl = Diameter; InputZ = Allowable Pressure
¥For Reaman: Inputl = Horz. Width; Input2 = Allowable Pressure; Angle = Q

#ﬁ*ﬂ**ﬂ*******ﬁﬂ****#*#*#****Q*WCALCULATION*********ﬂ**ﬂ#***ﬁ*wﬁﬂ***ﬁ***ﬂ****

The calculated moment and shear are per pife spacing. Sheet piles are per one foot or

meter; Soldier piles are per pile.

Top Pressures start at depth = 0.00

DI1=0.00

i

I v
==i== D2=14.00 FZ/;‘_‘? @u_; .

|

|

D3=35.45

Dl - TGP DEPTH
D2 - EXCAVATION BASE
D03 - PILE TIP (20% increased, see EMBEDMENT Notes belo

MOMENT BALANCE: M=0,00 AT DEPTH=31.88 WITH EMBEDMENT O
FORCE BALANCE: F=0.00 AT DEPTH=35.45 WITH EMBEDMENT OF 72

The program calculates an embedment for moment equilibrium, then increase the embedment

by 20% to reach force equilibrium,
A Balance Force=464.76 15 developed from depth=31.88 to depth=35.45
Total Passive Pressure = Total Active Pressure, oK!

****#***ﬂ*******ﬁ***ﬂ*k***w******RESULTS*#*#*W*Wﬂ*ﬂ***ﬂ***#***ﬂ**ﬁ*ﬁ*ﬁﬁ*******#**

* EMBEDMENT Notes *
Based on USS Design Manual, fist calculate embedment for moment equilibrium, then
increased by 20 to 40 % to reach force equiTibrium,
The embedment for moment equilibrium +is 17.88
Page 2
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The 30% increased embedment for force eguilibrium is 23.24
The 40% increased embedment for force equilibrium is 25.03

Based on AASHTC 2002 Standard Specifications, fist calculate embedment for moment

equiTibrium, then add safety factor of 30% for temporary shoring; add safety factor of 50%

for permanent shoring.

The embedment for moment equiliibrium is 17.88
Add 30% embedment for temporary shoring s 23.24
Add 50% embedment for permanent shoring is 26.82

% BASED ON USS DESIGN MANUAL {20% increased), PROGRAM CALCULATED MINIMUM EMBEDMENT

TOTAL MINIMUM PILE LENGTH = 35.45%

* MOMENT IN PILE {per pile spacing)*

Pile spacing: sheet piles are one foot_or one meter; soldier piles ara one pile.
overall Maximum Moment = 504.09 at 27.57

Maximum Shear = 455.05

Moment and Shear are per pile spacing: 8.0 foot or meter

* VERTICAL LOADING *

vertical Loading from Braces = 0.00
vertical Loading from External Load = 0.00
Total vertical Loading = 0.00

‘R:'r‘i\"k‘k1’r1\‘\\‘t!’r*\ﬁ'wﬂﬁ's‘f*s‘t#s’rﬁ!’r*ﬁ*a‘r**i‘sDLDIER PTILE SELECTI QN 't s desesr & e dr ve dedevdedb e e de e dedy fe e

Request Min. sSection Modulus = 216.98 in3/pile = 3555.67 cm3/pile, Fy= 50 ksi = 345

MPa, Fb/T

=1.0
The pi{e selection is based on the magnitude of the moment only. axial force is

neglected.

wW1l2x1703
(English units): .
Area= 50 1n. Depth= 14 in. width= 12.6 in. Height= 12 1in.
Flange thickness= 1.356 1in. web thickness= 0.96 in.
Ix= 1650 ind4/pile sx= 235 in3/pile 1Iy= 517 ind4/pile sy= 82.3 ini/pile
(Metric Units):
3}x;}686.73 x100cm4/pile  Sx= 3850.95 cm3/piie Iy= 215.18 x100cmd/piie Sy=
cm3/pite
Top deflection = 2.363(in)
w1l4x145
(English units):
Area= 42.7 1in. Depth= 14.8 in. width= 15.5 in. Height= 14 in.
Flange thickness= 1.09 in.  web thickness= 0.68 in.
Ix= 1710 ind/pile Sx= 232 in3/pile Iy= 677 ind/pile sy= B7.3 in3/pile
{Metric units):
35x31?11.?0 x100emd/pile Sx= 3801.78 cm3/pile Iy= 281.77 x100cm4/pile Sy=
cm3/pile
Top deflection = 2.280(in)
wW18x119
{english units):
Area= 35.1 din. Depth= 19 in. width= 11.3 in. Height= 18 in.
Flange thickness= 1.06 in.  web thickness= 0.655 in.
Ix= 2190 ind/pile sx= 231 in3/pile Iy= 253 ind/pile Sy= 44.9 in3/pile
(Metric Units):
3}x;1911.48 x100cm4/pile  sx= 3785.40 cm3/pile Iy= 105.30 x100cmd4/pile Sy=
cm3/pile
Top deflection = 1.781(in)
w2lx101
(English units):
Page 3
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® The 20% increased embedment for force eguilibrium is 21.45 (Used by Program}

% OF 20/

report
Area= 29.8 1in. Depth= 21.4 in. width= 12.3 in. Height= 21 in.
Flange thickness= 0.8 in.  web thickness= 0.5 in.
Ix= 2420 ind/pile Sx= 227 in3/pile Iy= 248 ind/pile Sy= 40.3 in3/piie
(Metric units):

J
Ix= 1007.20 x100cm4/pile  Sx= 3719.85 cm3/pile Iy= 103.22 x100cmd/pile Sy= 660.40

cm3/pile X
Top deflection = 1.611(in)
W24X94
(English Units):
Area= 27.7 in. Depth= 24.3 in. width= 9.07 in. Height= 24 in.
F1ange thickness= 0.875 in. = Web thickness= 0.515 in.
Ix= 2700 ind/pile sx= 222 in3/piie Iy= 109 ind4/pile Sy= 24 in3/pile
(Matric uUnits):
3}x;11123.74 x100cmd/pite  sx= 3637.91 cm3/pile  Iy= 45.37 x100cmd/pile Sy=
cm3/pile
Top deflection = 1.444(in)
W27%X94
{English units): A
Area= 27.7 in.  Depth= 26.9 in. width= 10 in. Height= 27 dn.
F1ange thickness= 0.745 in, = Web thickness= 0.49 in. i
Ix= 3270 in4/pile Sx= 243 in3/pile Iy= 124 ind4/pile Sy= 24.8 in3/pile
{Metric Units): .
3}x;11360.97 x100cmd/pile  sx= 3982.04 cm3/pile ZIy= 51.61 x100cm4/pile  Sy=
em3/pile
Top deflection = 1.193{in}
W30X80
{English units): A
Area= 26.4 in. Depth= 29.5 in. Width= 10.4 +in. Height= 30 in.
F1ange thickness= 0.61 in. web thickness= 0.47 qn.
Ix= 3610 ind4/pile Sx= 245 in3/pile Iy= 115 ind/pile Sy= 22.1 in3/pile
(Metric ynits):
3§x?11502.48 x100cmé/pile  sx= 4014.82 cm3/pile Iy= 47.86 x100cmd/pile sy=
em3/pile
Top deflection = 1,080(in)
w33X118
(English units):
Area= 34.7 in. Depth= 32.9 in. width= 11.5 in. Height= 33 in.
Fiange thickness= 0.74 in. web thickness= 0.55 in,
Ix= 5800 ind/pile Sx= 359 in3/pile Iy= 187 ind4/pile Sy= 32.6 in3/pile
(Metric Units): R
3}X;12455-53 x100cm4/pile  sx= 5882.93 cm3/pile Iy= 77.83 x100cmd/pile sSy=
cm3/pile
Top deflection = O.661(in)
wW36x135
(English units):
Area= 39.7 in. Depth= 35.6 in. width= 12 in. Height= 36 in.
Flange thickness= 0.79% in. web thickness= 0.6 in.
Ix= /800 ind/pile Sx= 439 in3/pile TIy= 225 ind/pile sSy= 37.7 in3/pile
{Metric units):
3}X?13245-3G x100cm4/pile  sx= 7193.89 cm3/pile Iy= 93.65 x100cm4/pile sy=
cm3/pite
Top defiectien = 0.500{in)
w40x 149
(English Units):
Area= 431.8 €n. Depth= 38.2 in. width= 11.§ in. Height= 40 in.
Flange thickness= 0.83 in. Web thickness= 0.63 qin.
Ix= 9800 ind4/pile Sx= 513 in3/pile 1Iy= 229 ind4/pile Sy= 38.8 in3/pile
(Metric Units): i
3;x;14078.76 x100cm4/pile  Sx= B406.53 cm3/pile Iy= 95.31 x100cmd/pile Sy=
cam3/pile
Top deflection = 0.328(in)
W44%230
(EngTlish units):
Page 4
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solidar Pile.lpo

LPILE Plus for windows, version 5.0 {5.0.47}

Analysis of Individual Piles and orilled shafts
Subjected to Lateral Loading Using the p-y Method

(c) 1985-2010 by Ensoft, Inc.
A1l Rights Reserved

This program is licensed to:

path to file locations: N:\AGES\Projects\2013 - Jobs\13004 - Schuylkill Rvr
Trail Ext S. st Christian St,Urban‘\yoshi\13004 - schuylkill River Trail Retaining
walT\Foundation Report\LPILE\

Name of input data file: solider Pile.lpd
Name of output file: solijder Pile.lpo
Name of plot output file: solider Pile.lpp
Name of runtime file: solider Pile.lpr

Time and Date of Analysis i
_____________________________________________________________ e

pate: Gctober 15, 2013 ¢ Time: 10:37:20 /

Units Used in Computations - US Customary Units: Inches, Pounds

Basic Program ii:;f
Analysis Typd 1:

- Computation, of/Lateral Pile Response Using User-specified constant EI

Computation Opticns: )
- Un1¥ internally-generated p—¥ curves usad in analysis
Analysis does not use p-y multipliers (individual pile or shaft action only)
Analysis assumes no shear resistance at pile tip
mnalysis for fixed-length pile or shaft only
No computation of foundation stiffness matrix elements
Dut?ut pile response for full length of pile
Ahalysis assumes no soil movements acting on pile
Page 1
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. sclider pile.lpo .
- No additional p-y curves to be computed at user-specified depths

solution Control Parameters:

- HNumber of pile increments

- Maximum number of iterations allowed
- Deflection_tolerance for convergence
- Maximum aliowable deflection

100 -

100
1.0000E-05 in
1.0000E+02 in

Printing Options:

- values of pile-head deflection, bending moment, shear force, and
5011 reaction are printed for full length of pile. /

~ Printing Increment (spacing of output points) = 1

Pile structural Properties and Geometry

Pile Length = 228.00 1in L////

Depth of ground surface below top of pile = 0.00 in L//
0.00 deg. L//

Structural properties of pile defined using 2 points

STope angle of ground surface

Point Poiint Pile Moment of Pile Modulus of
No. pepth Diameter Inertia Area Elasticity
in in in®#4 5q.in ibs/sq.in

R 0.0000",30.00000000 ¢/ ,5925.0000 v, 707.0000 ‘/3_5566556{7
2 22810000 ,30.00000000 ./ 5825.000¢ / 707.00C0 ./ 23000G00.

The s50i1 profile is modelled using 3 layers
o

Layer 1 s sand, p-y criteria by Reese et al., 1974 o
Distance from top of pile to top of Tayer 0.000 in
Distance from top of E11e to bottom of layer 84.000 in Ve
p-y subgrade modulus k for top of soil laver 20.000 lbs/in®%3
p~y subgrade modulus k for bottom of layer 20.000 Tbs/in%*3

I}

Layer 2 is sand,¥p-y criteria by Reese et al., 1974
Distance from top of pile to top of layer
Distance from top of Ei?e to bottom of layer
p-y subgrade modulus k for top of soil layer
p-¥ subgrade modulus k for bottom of layer

84.000 in

168.000 in

125.000 Ibs/jn**3
125.000 Ths/in**3

168.000 in
IR

(Depth of lowest laver extends 0.00 in below pile tip)

o

Layer 3 is strong rock "(vuggy limestone)
Distance from top of pile to top of layer
Distance from top of pile to bottom of Tayer

(LS00 1S ARD /!
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solider Pile.lpo solider Pile.lpo
may rotate under the applied pile-head Toading, but is not a free-head

Effective unit weight of soil with depth defined using 6 points {zero moment) condition.
Point Depth X EFf. uUnit weight
No. in 1bs/in**3
1 0.00 4‘ 0.02750 § computed values of Leoad Distribution and Deflection
2 84.00 0 OZ?SOV/ for Lateral Loading for Load Case Number 1
3 84.00 4 0.04200 725 NI
4 168.00 7 0.04200
5 168.00 ~ 0.05070 Pile~head boundary conditions are shear and Momept {Pile-head Condition Type 1D
6 228.00 -~ 0.05070 / Specified shear force at pile head = 28328.000 1bs
specified moment at pile head = 1252640.000 in-Tbs
Specified axial Toad at pile head = 19180.000 Tbs
—————————————————————————————————————————————————————————————————————————————— pepth Dpeflect. Mome Shear slope Total 5071 Res.
Shear strength of 5oils Es*h /
—————————————————————————————————————————————————————————————————————————————— y X y v 5 STress p
F/L
shear strength parameters with depth defined using 6 points 'Ib /jn i 1bs-in 1bs Rad. 1bs/in®#2 1hs/in
s/1in i
Point Depth X Cohesion c Angle of Friction E50 or RQD e ae J e e e e e ————
No. in 1bs/in%*2 Deg. k_rm % sateme—ee
————————————————————————————————————————————————————— 0.000 1952640. 28328.0000 -~0.0044323  4970.5211 0.0000
1 0.000 ° 0.00000 ~ 21,004 ——-mem e ©.0000
2 84.000 0.00000 21.00 7 meeen eemnee 2.280 2017421, 28320.4557 -0.0044059 5134.5239 -6.6178
3 g4.000 < 0.00000 ~ 35.00 « = e—mm—m —mmee- 32.0786
4 168.000 0.00000 -~ 35.00 »~ mmmmem mmeee- 4.560 0.460351 2082167. 28297.7052 -0.0043787  35298.4366 ~13.3387
S 168.000 - 1389.0000C0 » 0.00, ———————————— 66.0631
[ 228.000 .~ 1389.00000 -~ 0.00%~  mmemem e 10163233 0.450399 2146842. 28259.5601 -0.0043507 5462.1707 -20.1220
Notes: 139%%56 0.440512 2211411. 28205.9240 ~0.0043217 5625.6369 -26.9272
(1) Cohesion = uniaxial compressive strength for rock materials. 11.400 0.430692 2275839. 28136.722% -0.0042920 5788.7454 -33.7142
(2) values of E50 are regorted for clay strata. 178.47635
(3) Dpefault values wiil be generated for ES0 when input values are 0. 13.680 0.420941 2340090. 28052.2535 -0.0042613 5951.4069 -40.4431
(4) RQD and k_rm are reported only for weak rock strata. 219.0576
Zﬁ%siggl 0.411260 2404130. 27952.4318 -0.0042299 6113.5327 -47.1198
30?]:%#8 0.401652 2467923. 27837.4357 -0.0041975 6275.0348 -53.7540
—————————————————————————————————————————————————————————————————————————————— 0.520 ©0.392119 2531435, 27707.4579 -0.0041644  £6435.8259 -60.2617
Loading Type 350.3950
—————————————————————————————————————————————————————————————————————————————— 396253?.6 0.382663 2594633. 27562.8236 ~0.0041304  6595.8202 -66.6105
Static loading criteria was used for computation of p-y curves 444%5422% (0.373285 2657483, 27403.9317 -0.0040955 6754.9341 -72.7684
9%7933% 0.363987 2719953, 27231.2530 -0.0040528 £913.0864 -78.7042
492,
—————————————————————————————————————————————————————————————————————————————— 9.640 0.354772 2782013. 27045.3287 -0.0040233 7070.1989 -84.3873
Pile-head Loading and Pile-head Fixity Conditions 542.3287
—————————————————————————————————————————————————————————————————————————————— 59314353 0.345641 2843632. 26846.5753 -0.0039860 7226.1967 -89.9577
Number of loads specified = 1 64%4-538 0.336596 2904782. 26635.3992 -0.0039479  7381.0065 -95.2845
.4
Load Case Number 1 69866230 0.327639 2965435, 26412.4187 -0.0039089  7334.5380  -100.3125
Pile-head bounda.r*r conditions are Shear and Moment ( pe 1) 38.760 0.318771 3025564, 26178.3442 -0.0038692 7686.7850 -105.0160
Shear force at pile head = 28328.0 /‘I‘y 751.1233
Bendzn% moment at pile head = 1952640. DUO 1n 1bs 41.040 0.309995 3085146. 25933.9439 -0.0038286  7B37.6255 -109.3703
axial Toad at pile head = 19180.000 1bs 804.4131
i 43.320 0.301313 3144158. 25680.0414 -0.0037873 7987.0220 -113.3513
Non-Zero moment at pile head for this 1cad case indicates the pile-head 857.7170
rPage 3 Page 4
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292725
.284234
.275842
.267551

259361

.251276
243295

235422

.227658
.220003
.212461

205032

.197718
.190521
.183442
-176482
.169643
.162927
.156334
. 149866
.143525
.137312
.131227
.125273
.119449
.113758
-108200
-102776
.097488
.092335
.087318
.082439

3202578,
3260388.
3317567,
3374096.
3429959,
3485140.
3530628,
3593412.
3646481.
3658826,
3750438.
3801311.
3851442,
3900829.
3948472,
3997371,
4044528 .
4090948,
4135823,
4179094,
4220704.
4260605,
4298756,
4335109.
4369625.
4402270.
4433019,
4461851.
4488756.
4513726.
4536762.
4557872.

25i§}1§S§5Pi18jBE§7452
25145.7963 -0.0037023
24865.7441 -0.0036587
24577.9690 -0.0036143
24283.3361 -0.0035691
23982.7516 -0.0035233
23677.1612 -0.0034767
23366.9577 -0.0034293
23052.2185 -0.0033813
22733.5502 -0.0033326
22411.8443 -0.0032831
22088.0176 -0.0032330
21763.0097 -0.0031823
21437.7132 -~0.0031308
21112.4562 -0.0030787
20787.6459  -0.0030260
20464.2843 -0.0029727
19964.9218 -0.0029167
19275.2595 -0.0028641
18560.2394 -0.002808%
17822.5428 -0,0027532
17064.8881 -0,0026969
16287.8215 -0.0026401
15491.9225 -0.0025829
14679.9806 -0.0025251
13854.9308 -0.0024669
13018.841% -0.0024083
12177.9043 -0.0023493
11332.0279 -0.0022899
10484,8605 -0.0022302
9639.5813 -0.0021701
B799.8611 -0.0021098
Page 5

B134.
8281.
B426,
8569,
8710.
2850,
BOES8.
9124,
9258.
9391.
9521.
9650.
9777.
9302,
10025.
.0551
-4406
10383,
10497.
10607 .
1lo712.
10813.
10810.
11002.
11088.
11172,
L9615
11322,
11391,
11454,
11512,
11566.

10147
10266

11249

9222
2764
0327
1442
5685
2687
2128
3748
7274
2453
9083
7014
6149
6448
7916

9592
5679
1128
4549
4713
0543
0874
4697
1167

9550
0671
2824
6013
0451

-117.

-121

-137

-142.
-142.
~142.
-142.
-142.
~141.
-29%.
-308.
~318.
-328.
-336.
-345.
-352.
.3189
-4090
-368.
~370.
-371.

~359
-364

~371.

-3€9

1205

.0438
-124,
-127.
-130.
~133.
-135.
.0853
-139.
-140.
~141.

6161
8182
6317
0389
0228

0013
5321
6660
3925
7021
6457
6674
2540
3966
6407
3263
8842
2181
3912
2462
9108

1251
4166
5802
5491

.9239
-366.

6727

10141.0268
11E.560
10616.1066
120.840
11080.0778
123.120
11527 8746

12099 5528

139.080
15468.6629
141..360
15960.8214
143.640
15415 8447

0
21677.2588
161.880
23393 5717
164.160

27459 3577
168.720
3166920,
171.000
3166920.
173.280
3166920.
175.560
3166920.

. 960
3166820,

0.
0.

0.

077697
073085
DEB631

0.064306

060122

036077
052174
.048411
.044789
.041308
0.

037969

0.034770
0.031714

-028798
.026024

023381

.020899
.01B548

0.016338

0.

014269

0.012340

010551

0.008902

o O O 9O O 9o o O

.007392
-006020

004781
003671

002682

001809

001043

000377

4577074,
4594392
4609841,
4623523.
4635409,
4645554,
4653999,
4660796.
4666000.
4669676 .
4671891.
4672723,
4672250,
4670558,
4667735.
4663873
4659064,
4653361.
4646804,
4639437
4631306.
4622460.
4612951
4539164.
4412000.
4241366
4036209,
3804548.
3553513,
3289418.
3017787.

solider Pile.

7969.4322 -0
7152.0636 -0
6351.5341 -0
5566.9129 -0
4796.5831 -0
4043.3494 -0
3310.3796 -0
2600.7541 -0
1917.4328 -0
1263.2197 -0
640.7252 -0
52.3281 -0
-499.8649 -0
-1014.0594 -0
-1488.8136 -0
-1923.0778 -0
~2325.5751 -0
-2707.8296 -0
-3071.5770 -0
-3415.5639 -0
-3738.6083 -0
-4039.6113 -0
-18279.8939 -0
-44080.3554 -0
~-65317.5000 -0
-82420.1428 -0
~95802.8325 -0
~105862. -0
-112974. -0
~117490. -0
-118739. -0
Page §
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.0020432
.0019883
.0019273
-0018660
.001B046
.0017430
.0016813
.0016195
.0015576
.0014957
-0014337
.0013717
.0013097
.0012477
0011858
.0011238
.0010620
0010002
.0009385
-0008769
.0008154
.0007540
-0006927
.000G320
.0005726
.0003152
.0004603
.0004082
.0003594
-0003140
0002722

11614.
11658.
11€97.
11732.
11762.
11738.
4054

11809

11826.
11839.
11849,
11854.
11856,
11855.
11851,
11844.
11834.
11822.
11807.
11791.
11772.
11751.
11728.
11705.
11518.
11196.
10764.
10245.

9658.

9023,

8334,
.0968

7667

6567
5004
6625
2512
3418
0240

6123
7879
0926
7021
8067
€099
3261
1795
4014
2278
7894
1892
5380
9531
5589
4855
6836
7485
7653
3794
8902
3654
7681

-361.
-355.
-347.
-341.
~334.
-326.
~316.
.7878
~293.
-280.
-265.
-250.
-234.
~217.
-199.
-181.
-171.
-163.
-155.
.4042
-9681

-127.
-12364.
-10267.
.4969
-6640.
-5098.

-305

-146
-136

-8361

-3725

-1448

7737
2163
0025
2618
4661
2653
6907

6168
2544
7934
3444
0354
0124
4387
4948
5730
7380
3387

0696
4064
5773

8213
3801

L5519
-2512.
.9801
-523.

6016

5893



189.240
3166920.
191.520

228.000
1583460.

ocutput verification:

Computed forces and moments are within specified convergence Timivs.

.000198
.000690
-001107
-001458
.001749
.001950
.002186
.002346
.002474
.002576
.002659
.002726
.002782
.002329
.002872
.0025912
.002950
0.002988

2743434.
2470508,
2202562,
1942609,
1693179.
1456381.
1233950.
1027306.
837598,
665751.
512506.
37B462.
264101,
169826.

-94
-86
~79
-71
-63
~54.
-33
-36

solider Pile.1po
-0.0002340

-120022.
-118616.
-115771.
~111705.
-106631.
-100710.
096.8709
5920.5273
289.3572
292.7006
002.5771
475.4323
753.9480
868.9099

95580.3338 -27841.1025
42871.8226 -18683.2608

10786.1613
0.0000

-9

output Summary for Load Case No.

Pile-head deflection

Computed slope at pile head

Maximum bending
Maximum shear Force
Depth of maximum bendin
pDepth of maximum shear ?orce
Number of +iterations

Number of zerc deflection points

moment

mement

G ndn

402.0364
0.0000

1:

~0.
-0
~0.

0001994
.0001684
0001409
.0001167

-5842E-05
.7993E-Q5
.2990E~05
.0617E-05
.0643E~05
. 2826E-05
-6913E-05
.2651E~05
L9772E-05
.8009E-05
.708BE-05
.6732E-05
.6660E-05

0.48044203 1n
-0.00443225
4672723, 1bs-in
-120021.95077 1bs
143.64000 «in
189.24000 -in

6972,
6281.
5603.
4945,
.6583
3714,
3151,
2627,
2147.
L5732
1324,
985,
695.
457,
270.
135.
54.
27.

4313

1712

5303
5787
2349
1253

1680
0520
9024
6290

6134
2596
7384
0671
1159
6650
4355
1287

274
958

1537.
2024.
2429.
2764.
3036.
3258.
3435.
3578,
3693,
3786,
3863,
3930.
3989.

4044

4087,
4150.

L9854
.2732
7432
6553
9334
0593
9839
0544
9545
6565
3817
5699
8541
0400
0893
-1053
3196
0807

pefinition of symhols for Pile-Head Loading Conditions:

7T

Page 7

Type 1 = Shear and Moment,

Type 2 = Shear and Slope,

Type 3 = Shear and Rot. Stiffness,
Type 4 = Deflection and Moment,
Type 5 = Deflection and Slcpe,
Load Pile-Head Pile-Head

Type conditiun cond;tiun

1 V= 28328. M= 1.95E+06 19180.0000

The analysis ended normaily.

solid

<
T

2

r.$i1e.1po

pile-head displacment in

Pile-head Moment Ths-in

Pile-head Shear Force 1bs

Pile-head 5lope, radians

Rot. stiffness of Piie-head in-1bs/rad

peflection

in

0.4804420

Maximum Maximum
Moment Shear
in-1bs 1bs
4672723. -120022.

(i:J{)vTSiEQﬂJ; i)t<;
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spl wall.in
PROFIL N:\AGES\PFOjeCtS\2013 - 1obs\13004 - schuylkill Rvr Trqi] EXt S, St .
Christian St,Urban\Yoshi\13004 - schuylkill River Trail Retaining wall\Foundation
Report\GSTABLE\sSpl wall.in version G7v2.004 [GSTABL72.EXE]

e
Schuylkill River Trail Extension Retaining wall 1
8 3

0. 33. 40. 33. 1

40. 33, 40.01 41.
40.01 41, 90. 41.
40. 33. 40.01 27.
40.01 27. 90. 27.
0. 27. 40.01 27. 2
0. 20. 90. 20. 3
0. 13. 90. 13. 4
0. 0. 0.

SOIL  Fill AlTuvialResidualBedrock
4

110. 115. 0. 25. 0. 0. 1

105. 110. 0. 21. 0. 0. 1

130. 135. 0. 35. 0. 0. 1

150. 150. 1000. 45. 0. 0. 1

WATER

1 62.4

2 0.5

0. 33.

90, 33.

LOADS

1

67. 90. 360. 0.
LIMITS

20

40. 33, 40.01 41,
40. 33. 40.01 27.
PIERS

1

4 40.01 0. 100000. 8. 90. 19,
CIRCLZ

40 40

0. 20. 55. 90.

0. 2. 0. 0.

M

Page 1
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APPENDIX H
SITEPHOTOS



Photo 1: View of proposed Plaza Area and the north end of proposed trail extension

Photo 2: Stakes showing approximate alignment of retaining wall

American Geotechnical &
Environmental Services, Inc. P:\2013\13004\Site photos.odt



Photo 3: View of the wash-out area from the north

Photo 4: View from the wash-out area toward Schuylkill Expressway

American Geotechnical &
Environmental Services, Inc. P:\2013\13004\Site photos.odt



Photo 5: View of the north (upstream) corner of the wash-out area

Photo 6: View of the south (downstream) corner of the wash-out area

American Geotechnical &
Environmental Services, Inc. P:\2013\13004\Site photos.odt



APPENDIX |
ROADWAY CROSS-SECTIONS
(Provided by Urban Engineers, Inc.)
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APPENDIX J
EXISTING BORINGS
(Provided by URS Corporation)



DISTRICY COUNTY ROUTE | SECTION SHEET

6-0 PHILADELPHLA - 5 OF 15
CITY OF PHILADELPHIA
REVISION
NUMBER REVISIONS DATE BY
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st

SCHUYLKILL RIVER TRAIL EXTENSION
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'S:’ H v _{L L""L GRADING PLAN
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——o——o-- PROPOSED STEEL PIPE RAILING
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"SCHUYLKILL RIVER PARK TRAIL —
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PROPOSED AESTHETIC BAND
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SEE SHEET 4

EXISTING BOAT MOORING
EXISTING ROAD SIGN
EXISTING POST OR POLE
EXISTING CONIFEROUS TREE
EXISTING DECIDUOUS TREE

ROPOSED CHAINLINK \\
FENCE (TYP.) .

Tvodi

>~
qigM F1VivA

SNV ALID NO — N3dO A

P

/
//
e
/

e
-

DRAFT
PREPARED BY:

[4] 25 50 FEET
T FOR PROFIE, SEE SHEET 10 | HORIZONTAL —— )

30% SUBMITTAL NOT FOR CONSTRUCTION




DISTRIGT ©  COUNTY ROUTE . SECTION & SHEET
6-0 PHILADELPHIA SRG

PROPOSED_STRUCTURE Pl STA 5+30.00 PI STA 6+40.00
TYPE: |35 SoaN COMPOSITE P/S pe570TOT RT e eneren ATEIEE St
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SCHUYLKILL RIVER BOARDWALK
AND PLAZE PROJECT



gs\srpt. tracings.den

2:59:43 PM brian_trexier

SCHUYLKILI RIVER

P-8, 9, 10
SPAN 4 SPAN 5 SPAN B s
3 P-3 p- g 2 AN 7 PIER 7 SPAN 9
ban SPAN_8 SPAN 11 sp PIER 12
R % 7 | e PIER 5 PIER & B-7 [ 3 F-Tide AN j2
< KT &5 -

PIER M

MATCH LINE

SCHUYLKILL RIVER

MATCH LINE ) SPAN 18 "
SPAN_ 15 pIER 16 gpan ! :"
N 12 SPAN 14 . - SPAN 16 / ER 1B
L_.L$p-13 ] P Piog w PiE PER 1/ H
PIER 13 PER 14~ PER 15

NOTES
COLUMN A - LOWER LIMIT OF SAMPLES & CORE RUNS
COLUMN B - SAMPLE AND CORE RUN IDENTIFICATION NUMBERS BORING LOCATION PLAN
COLUMN C - SAMPLE BLOWS PER &" OR PERCENTAGE OF
CORE RECOVERY iy f—
COLUMN D - PERCENT OF SAMPLE RECOVERY OR RQD. 50
CLOUMN E - USCS/AASHTO SOIL CLASSIFICATION LOWERCASE AS 30 0

DETERMINED BY INSPECTOR IN FIELD. WPPERCASE WHEN
DETERMINED BY LAB TESTING.
COLUMN F - SAMPLE MOISTURE CONTENT

DRILL RIG TYPE : B-57 TRUCK RIG WITH SAFETY HAMMER ( ON BARGE)
(UNLESS OTHERWISE NOTED)
HAMMER DROFP ON SPOON SAMPLER = 30"

WEIGHT = 140 LBS. CASING SIZE = NW Mark Description By |Chk'd.|App'd.| Date
SIZE OF SAMPLER = 2" 0.D., 1 3/8 " I.D.
SIZE OF CORE BIT = NQ@-2"
CASING BLOWS NOT REQUIRED REVISIONS
VERTICAL SCALE * 1" = 5.0’
DRILL METHOD : 3.0% I.D. CASING/HOLLOW STEM
AUGER, CONT. SPLIT SPOON SAMPLING, NX ROCK THE CLASSIFICATION OF THE MATERIALS
CORE WITH SPLIT INNER BARREL ENCOUNTERED HAVE BEEN VERIFIED SCHUYLKILL RIVER

- GRCUND ELEVATION Wottian, K ,“/m 5-19-2011 DEVELOPMENT CORPORATION

.E. = BOTTOM OF FOOTING ELEVATION

G.E

B.F

E.P.C.E. = BOTTOM OF PILE CAP ELEVATION
P

T.0

1:\21387256Ncodd\Struct\Geatech\Lo

7/26/2011

g S S O [ PYTLADELPHIA CONTY
WOH = WCIGHT OF HAMMER ‘ms = Mo
WOR = WEIGHT OF RODS CONSULTING. EROINEERS SCHUYLKILL RIVER PARK TRAIL
SCHUYLKILL RIVER: ) , FORT WASHINGTON. PA. LOCUST STREET TO SQUTH STREET
VEAN | OW WATER ELEVATION = - 1. 94 STTERS TEST BORINGS 22 SPAN COMPOSITE P/S CONCRETE PA BULB-TEE BEAM BRIDGE
ot ANGY
_¥Y_ = GROUND WATER ELEVATION 'A\ ) MADE BY BORING LOGS I
& = BORING LOCATION I} TRC COMPANIES, INC. SHEET _72 oF_86
THIS SHEET IS INCLUDED FOR r "y FOR
DES. [ JJB DEPARTMENT AND. 1S NOT A PART OF THE CONTRACT E:;g“:f; y;
DWN. 1 1NMM DRAWINGS. (SEE SECTiON 102.05 OF PUB. 408/2011). NG A URS
CK'D. | JJB ey BPAA-672732




ABUTMENT 1

gs\srpt_tracings.dgn

2:55:30 PM brion_trexier

t:\ 21387256 \cadd\Struct\Geotech\Lo

77267201

15 A-2 15
A-1 _]
CONSTR. B S.R. 0000, STATION 1+#15, OFFSET 11’ LT CONSTR. B S.R. ©0OGC, STATION 1+30, OFFSET 20’ RT
10 A B c D E F G.E. 10.9 A B ¢ D E F G.E. 11.0° 10
e L] s 1] 23-17-10 | 477 | smfa-1-b | D ) K o | $-1] 5-13-11 | 33% | sm/a-2-4 | DAY [SILTY SAND WITH GRAVEL AND CCAL, BROWN,
1.5 L Ry SoND A TH CHAVEL . DARK 1.9 - ——3RAY, BLACK AND ORANGE, VERY LOGSE TO
3.0 | 52 8-7-5 27% | sm/c-1-b | DRY [WEDTUM DENSE (FILLY 3.0 572 | 14-11-11 | 0% e MED UM DENSE (FILL}
. 4.5° | 53 6-4-1 33% | sm/a-1-b | DRY 4.5 | 5-3 7-5-4 60% | sm/a-2-4 | DRY
5 .0 | 54 5-4-4 47% | SM/A-1-b | DRY 6.0 | 51 7-2-12 33% | sm/a-2-4 | DRY 5
w ELEV. 3.9 15 |58 443 20% | smra—i-5 | DRY w ELEV. 3.8 4.5 | S5 | 12-7-8 | 13% | sm/a-2-4 | DRY
g ER'C Z/sgtgf oo | 56 P o — — 0 HR. 5/6/10 oo | 56 3-2-1 53% | sm/a-2-4 | WET
R — 1 s- o P - B.P.C.E. 3.5 | s-7 5-9-21 134 | scra-2-4 | WET |CLAYEY SAND WITH GRAVEL , DARK
0 w ELEV. 3.3 to.57) 577 87270 11007 ol/974 | ¥ET lsanpy LAY, BROWN TO GRAY, 10-5 - —|GRAY T BLACK, MEDIUM DENSE TO 0
24 HR. 6/1710 12.01 58 2-1-2 a) 4 -- — |SOFT TO MERIUM STIFF (FILL) w ELEV. 3.2 12.0°| S8 19-6-4 KE¥A sc/a-2-4 WET,_VERY LOOSE (FILL)
13.5'1 59 2-3-1 100% cl/a-4 WET 24 HR. 5/7/10 13.5° | 59 3-2-2 4774 | sc/a-2-4 | WET |
5 15.0|5-10 1-1-2 40% CL/A-4 WET 15.0°|5-10| 5-5-3 53% | sc/a-2-4 | WET _g
16.5/ | S-11]  2-3-4 60% | olfo-4 | WET 16.57| 511 1-1-1 60% | sc/a-2-4 | WET
18.0'|8-12| 3-2-2 60% cls/a-4 WET 18.07 |57 12| 2-2-2 474 | sc/a-2-4 | WET
19.5'|$-13| 5-8-13 60% sp/a-3 WET PEORkY aHA[I)ED SE\NESJEW[I'ITLE,RAVEL, 19,5/ (S 13| 6-4-5 47% | sc/c-2-4 | WET
- 1.0.R./E.P. T.E. [P0.4°[S-14 07,4 | 757 | amfa-1-b | WET [IGLACK, MEDIUM DEN s 5-7-3 337 | scra-2-4 | WET -10
10 9.5 N N SILTY GRAVEL , GRAY TO BLACK, VERY 21.0°| 5714 - —_
22,50 | R 20% 074 - -~ ||GENSE ( RESIDUAL) 22.5¢|5-15| 5-6-10 | 67% | sc/a-2-4 | WET
MICA SCHIST, GRAY TO PINK TO T.0.R. /E.P.T.E. [23.6"|5-16 [42-46-50/. | 100% | sm/a-2-4 |MOIST}
BROWN . MEDIUM HARD TO HARD, 2. R1|  esz | ox - —- {[0i<T, VERY DENSE { RESTOUAL)
-15 R-2 s0% 36y - __ |SLIGHTLY WEATHERED, INTENSELY 25, 5 ‘ : s — -15
FOLIATED (RD=75°-B5° AND 35°-45°) = AMPHIBOLITE, BLACK, MEDIUM HARD TO HARD,
. CLOSELY TO MEDIUM JOINTED .| R-2 100% 267 -- -- |SLIGHTLY WEATHERED, YERY INTENSELY FOLIATED
21.5 (RD=75°-B5°, 5°-55°) 127.8 | RD=40°-45°) VERY CLOSELY TO CLOSELY JGINTED
{ RD=40°-45°)
R-3 100% 177 - -- 20
| -20 305 R-3 94 a4z - "~ ['SCHIST, DARK GRAY, HARD TO VERY HARD, FRESH
STARTED : 5/5/2010 END OF BORING AT 30.5 . TO SLIGHTLY WEATHERED, INTENSELY FOLIATED
COMPLETED : 5/6/2010 ie.8 . Wt RD=20°-40°) CLOSELY TO MEDIUM JOINTED
DRILLER : FRANCO BRAYC / TRC g | R4 100 co% - __ ||{RD=20°-40" AND 5°-10°)
- CASTNG DEPTH 2 20.4° : SCHIST, DARK GRAY, HARD TO VERY HARD, FRESH, -
25 DRILL RI1G TYPE: CME 45 TRACK RIG INTENSELY 70 CLOSELY FOLIATED (RD=20°-407) 25
STARTED : 5/6/2010 CLOSELY TC MEDIUM JOINTED (RD=20°-40°)
COMPLETED : 5/6/2010
DRILLER : FRANCD BRAVO / TRC END OF BORING AT 34.8
CASING DEPTH : 23.0°
-30 DRILL RIG TYPE: CME 45 TRACK RIG -30
| -35 o35
-40 -40
-45 -45
-50
-55
Mark Description By |Chk'd.|App'd.| Oate
REVISIONS
-60
THE CLASSIFICATICN OF THE MATERIALS
ENCOUNTERED HAVE BEEN VERIFIED SCHUYLKILL RIVER
-85 Wit ¥ Ptrae se19-20M DEVELOPMENT CORPORATION
SOILS ENGINEER / GFOLOGIST
REPARED BY PHILADELPHIA COUNTY
10 URS S.R. 0000 SECTION SRG
= SCHUYLKILL RIVER PARK TRAIL
FORT WASHINGTON, PA. LOCUST STREET TO SOUTH STREET
) TEST BORINGS 22 SPAN COMPOSITE P/S CONCRETE PA BULB-TEE BEAM BRIDGE
st NN MADE BY BORING LOGS II
PROFESSIONAL
NOTE: FOR BORING LOCATION PLAN, SEE SHEET 72. TRC COMPANIES, INC. SHEET _73_oF_86
\ THIS SHEET 1S INCLUDED FOR THE CONVENIENCE OF THE WILLIAM K. PETERSEN _—
DEPARTMENT AND IS NOT A PART OF THE CONTRACT ENGINEER FOR
DES. | JJB DRAWINGS. (SEE SECTION 102.05 OF PUB. 408/2011). O ss17s-E L
DWN. | WV S*Mf URS
CKD.| JuB CAs BPAA-672732




SOUTH STREET BRIDGE




FILE: g:\42802 South St FO\etruct\STRCIINSL1gpOZ.dgn
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KLEINFELDER TB-01 KLEINFELDER TB-02
800 E. WASHINGTON STREET RING LOG 800 E. WASHINGTON STREET RIN L
WEST CHESTER, FA 19380 TEST BO WEST CHESTER, PA 19380 TEST BO G LOG
(610) 430-7866 FAX(610) 430-7872 . (610} 430-7866 FAX(010) 430-7872
PROJECT NAME: Scuth Street Pedestrian Bridge PROJECT NUMBER: 6254-01-G PROJECT NAME: South Street Pedestrian Bridge PROJECT NUMBER: 6254-01-G
PROJECT LOCATION: Philadelphia, PA P~H REPRESENTATIVE: EAD PROJECT LOCATION: Philadelphia, PA P~H REPRESENTATIVE: EAD
DRILLING CONTRACTOR: Site Blauvelt Engineering DRILLED BY: Pat Flaherty DRILLING CONTRACTOR: Site Biauvelt Engineering DRILLED BY: Pat Flaherty
DATE STARTED: 6/14/05 DATE FINISHED: 6/14/05 DATE STARTED: 6/15/05 DATE FINISHED: 6/15/05
BORING ELEVATION: +10 f.phila.datum TOTAL DEPTH: +34.2 £ BGS WATER DEPTH: 110.5 fi.BGS BORING ELEVATION: :+11 fiphila.datum TOTAL DEPTH: +44.1 i BGS WATER DEPTH: +11.5 fBGS
COMMENTS: COMMENTS:
ELEVATIONA] GRAPHIC LITHOLOGIC SAMPLE BLOW ‘LEVYATION/} GRAPHIC LITHOLOGIC SAMPLE BLOW
DEPTH (ff) LOG DESCRIPTION NUMBER COUNTS DEPTH (£t} LOG DESCRIPTION NUMBER COUNTS
B.O.F. 7.75 _(Fl_{-_I_R_g)w T* FILL: Black Cinder §-1 2-3-3-6 1w 0 FILL: Black Cinder, Black Organic Material 51 2223
B.O.F.6.75 (PER 1 ) FILL: Black Cinder, Pieces of Red Brick, Brown Fine to Medium Sand w/Silt S2 14-16-18-24 I FILL: Black Cinders w/Silty Fine to Medium Sand, Grave} 52 6-5-5-3
FILL: Black Cinder, Pieces of Red Brick, Medium BrownSitt. 7 | 82 | 16884 B.OF. 550 (ABUT) 4 FILL: Damp Dark Brownish Gray Silt with Black Cinder and Brick Fragments 53 1534
T FILL: Black Cinder, Picces of Red Brick, Medium Brown Sandy Silt, Fine Gravel 54 8-10-11-6 I FILL: Dark Brownish Gray Siit with Fine Sand, Black Cinder and Brick Fragments 54 9.9-10-8
T FILL: Damp Dark Brownish Gray Sandy Silt, Fine Gravel, Rock Fragments S5 4-4-4-4 B.O.F. .75 (PIER 4) [ No Recovery; Coarse Gravel coming up with Auger 85 6-6-6-6
010 B.O.F. C.75 (PIER 3) 11
v
= 1] 1. _g_
1 FILL: Dark Brown Wet Siity Sand, Gravel, Dark Grayish Brown Organic Matter 36 12224 T FILL: Wet Derk Gray/Brown Fine to Medium Sand and Silt 56 1-1-2-1
4 FILL: Wood from 15.0-17.0" . T FILL: Wood frem 15.0-17.0°
T FILL: Damp Medjum Brown Silt with Clay and Fine to Medium Sand, Gravel s7 2-2-3-2 I FILL: Wet Dark Grayish Brown Sandy Silt with Gravel and Piece of Black Coal 8.7 6-4-5-7
10120 *Petroleum-Like" Odor @ 20 ' - FILL: Gravel and Sandy Silt
i Very Wet Brownish Gray Sandy Silt with Gravel $8 9-6-4-3 :' FILL: Wood from 23-23.5 58 100/2"
i Wet Brownish Gray Silt with some Clay and Medium Send 58 3-3-3-13 ; 50 - No Recovery 59 5-12-3-5
201~ 36 20
- . Dark Grayish Brown Weathered Schist with Medium Sand and Silt 3-10 70-50/0" :' Dark Gray Orgenic Silt with Fine Send S0 2333
1 34,2 £, - End of Test Boring - Auger Refusal |
B.P.E. -28.00 1
J B.P.E. -28.00 [
= T Wet Dark Grayish Brown Sandy Silt 51 5-3-5-5
3040 - o
-30 L NN
1 A BEEE T Light Gray and White Weathered Schist 512 42-50/0"
1 | 44.1 f. - End of Test Boring - Auger Refusal
" T 50
-40 50 ~40
501 60 )
T ’ NOTES
+ B.O.F. - BOTTOM OF FQOTING (ESTIMATED)
L B.P.E. - BOTTOM OF PILE ELEVATION (ESTIMATED)
-60 - 70
4 Mark Description By |Chk'd. iApp'd. | Date
REVIS IONS
TB-03
% SCHUYLKILL RIVER
I §"°* dﬁ'oz DEVELOPMENT CORPORATION
_________________________________ y A A
: ; 7 - PHILADELPHIA COUNTY
™ 3
! 2 5y 2 | e SCHUYLKILL RIVER PARK TRAIL
g S e —d MICHAEL BAKER JR., INC
b-- - gSE\EEYSLREc%TNsRTARM% L———- N QUTSIDE FACE 1818 MARKET STREET, SUITE 3005
OF DECK (TYP) PHILADELPHIA, PA 13103-3681 | SQUTH STREET RAMP TO SCHUYLKILL RIVER PARK TRAIL
4 SPAN COMPQSITE P/S CONCRETE BOX BEAM BRIDGE
BORING LOCATION PLAN BORING LOG 1& 2
0 1020 30 40 RECOMMENDED SHEET 32 OF _33
Be.’s Tgni ; I
T oWt
Checked:
BPAA 672611
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Mark Description By Chk'd, |App'd. | Date

REV IS10NS

SCHUYLKILL RIVER
DEVELOPMENT CORPORATION

KLEINFELDER TB-03
800 E. WASHINGTON STREET
‘WEST CHESTER, PA 19380 TEST BORING LOG
(610) 430-7866 FAX(610) 430-7872
PROJECT NAME: South Street Pedestrian Bridge PROJECT NUMBER: 6254-01-G
PROJECT LOCATION: Philadeiphia, PA P~H REPRESENTATIVE; EAD
DRILLING CONTRACTOR: Site Blauvelt Engineering DRILLED BY: Pat Flaherty
DATE STARTED: 6/16/05 DATE FINISHED: 6/16/05
BORING ELEVATION: #4.5 fi.phila.datum TOTAL DEPTH: +39.5 f,.BGS WATER DEPTH: 10 fiBGS
COMMENTS: Boring Located 27 Into River From Bulkhead
ELEVATION/| GRAPHIC LITHOLOGIC SAMPLE BLOW
DEPTH () LOG DESCRIPTION NUMBER COUNIS
T = Water Surface
-
10
10
20
20
7_ FILL: Dark Grayish Brown Silt with Coarse Sand, Gravel and some Wood; "Petroleurn-] 51 332725
7 Like" Odar 52 11-3-34
S 30 4 FILL: Very Qily Wood with Dark Gray Silt; "Petroleum-Like" Odor
B.P.E. -28.00 L L No Recovery 53 3443
| Dark Gray Silt with Gravel and Clay 54 117121
20 T Dark Gray Silt with Gravel and Clay 55 i-1-1-1
L Dark Gray SILT and Fine to Medimm SAND, Trace Clay 56 2-3-15-26
L 1o 2 | Dark Gray and White Weathered Schist 5-7 16-1001"
39.3 £ - End of Test Boring - Auger Refusal
-40
50
50
I 60 NOTES
B.O.F. - BOTTOM OF FOOTING (ESTIMATED!
66— B.P.E. = BOTTOM OF PILE ELEVATION (ESTMATED)
170
S TB-03
TB-01 TB-02
Y A Y A T
| e A ¥ L ——— -
8 — € o 7 - 8 |
[ T =) L] ‘
D e e e e — M]CHAF;ERLE%AAF:(%% 3; INC
Lo “SOUTH STREET RAMP Lo NOUTSIDE FACE 1818 MARKET STREET, SUITE 3005
SURVEY & CONSTR B OF DECK (TYP} PHILADELPHIA, PA  19103-3581

Chzokeo!

BORING LOCATION PLAN

0 10 20 30 40

PHILADELPHIA COUNTY
SCHUYLKILL RIVER PARK TRAIL

SOUTH STREET RAMP TO SCHUYLKILL RIVER PARK TRAIL
4 SPAN COMPOSITE P/S CONCRETE BOX BEAM BRIDGE
BORING LOG 3

33 33
RECOMMENDED SHEET 32 OF

BPAA 672611
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DM-4, Appendix A

D-517 (5-12)
REPRODUCE LOCALLY

May 2012

SHEET NO. 1 0F 4

QUALITY ASSURANCE FORM FOR FINAL DESIGN OF FLEXIBLE RETAINING WALLS

Designer; J oW E, FERERT 0, FE P E AT

LE

F

i

Ao DD s A
{5 fiiff e 7

s

Date: -

(DESIGN OFFICE & NAME OF DESIGNER)

1. PROJECT INFORMATION

Project MPMS/ECMS No.:

Support/Pile Type:

Double Pile (1 ; Single PiEe/KEorlnternal Ll

VERAICAL ELEMENT
EMBEDMENT

@ DESIGN HEIGHT (W)

//’ \’;// \'I) [4 \//’ 2 7 /\’{/

BEARING PLATE
ANCHOR HEAD

WALL (VERTICAL
ELEMENTS WITH
FACING)

FINISHED GRADE

DESIGN GRADE

AMCHOR
SHEATHING

PRIMARY GROUT

ol

4?5'?\' fv@ &
O 3
() o‘é' & z
G £
=
o
GREATER OF &
5'-0" OR H/5 3

¥

Ap.A - 56

ey
NQLXZy [ ANCHOR INCLINATION
5%l 10°MINIMUM (7,

VAPERGROIMD FLEER 0fize’ (AfLE

County: FH AR sRr: £ Sec.: Along: S tiif fhkzid fovef
(STREAM, RAILROAD, OR ROAD)
S-No.: Stations: Begin Wall [} 74540 v ‘Endwall f%'f-‘]?%/ E
2. GEOMETRIC DESIGN INFORMATION
Wall Type: Permanent K[ or Temporary [1
Cantilever ;@/ or Tie Back/Anchored [
If Tie Back/Achored Wall, No. of Anchors per Vertical Eierment; M /’/Zg
Permanent Tie Back/Anchored Walls:
Method of Installation: Top Down . or Bottom up O
Lagging Type: Precast Er[; Timber [ or N/a O




DM-4, Appendix A May 2012

D-517 (5-12) SHEETNO.20F 4

QUALITY ASSURANCE FORM FOR FINAL DESIGN OF FLEXIBLE RETAINING WALLS

Designer. JpHN E, el <0, P E PP AZ.CF, /U@gﬁr‘\f ENGENEERS T he, Date: 47,3812
(DESIGN OFFICE & NAME OF DESIGNER)
gierzgrll.lsions — 1= / {‘"fl: & ft.; Calc. Page / 0
2= f1-0 Ty | ! {(g g (;szj;g‘ ‘;) ft.; Calc. Page O
3= N /A f; Calc.Page _ —
4= I ft; Calc. Page -
5= N /5 ft; Calc. Page ___ —
6= gﬁ? ) ft.; Calc. Page / E}
7= A /A ft.; Calc. Page -
8= 6.0 #: Calc. Page |} [/
9= M A0 ft.; Calc. Page -
Angles — A= [\//f) Degrees; Calc. Page
B= & Degrees; Calc. Page ! Q
3. SOIL AND FOUNDATION DATA
In-Situ Soil Type: “260° S52.7 o Sue it GRAVEL . Calc. Page g?mu 3
HeistrsdoslefUnit Density = 7 /0/105 Eg Cohesion (¢) = o kcf, Calc. Page |
Angle of Internal Friction= _ 2.5 © : Calc. Page |
Stability Number (N) (D3.11.5.7) =/ /A < 3.0; Calc. Page |
Foundation Material:
Soil k] Rock Bl EiastEe TEeF Resapini/ Prplock . Calc. Page |
Type Lldt u Caé}(:f’s«s;’f;’l}iw{ SO [SEHBEST A0 AP TE i Cale.Page
Unit DenélJty =444 ke, Cobesion (¢) = U/Cj/ 10.0 k{cg Calc. Page |
Angle of Internal Friction = W/ 35 }’ g : Calc. Page _____
Stability Number (N) (D3.11.5.7) = _/ /A < 30 Calc.Page __ +/
Foundation Design:
Pressure: Resistarice = A /A - Actual = A /A . Calc. Page —
Settlement: Allowable=__ /. & (Actual=__ &/ o . Calc. Page —

Ap.A - 57
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D-B17 (5-12) SHEET NO. 3 OF 4

QUALITY ASSURANCE FORM FOR FINAL DESIGN OF FLEXIBLE RETAINING WALLS

Designer: JoHN £, FEDERTen FE VL, B2, .. gf’/ IR ERt Bl
(DESIGN GEEICE & NAME OF DESIGNER)

Slope Stability Analysis Performed? Yesx“_v No [ C{!,Sf»’}%ﬁ&) ; Calc. Page 25-1 7
Bearing Resistance = A ,f’lf% ; Calc. Page

Maximum Bearing Pressure = N//‘f’% ; Calc. Page T
Live Load Surcharge Used = M /A ; Calc. Page

Earth Pressure Used: Active B Passive [ . Cale.Page_| 0—/“T

4. VERTICAL ELEMENT DATA

oy g

© Size: _&n L CATES) N : Cale. Page 1ol %

Spacing: % .t I T . Embedment Length = / 2.2 To #L0 FT {uit#Slcalc. Page [0-1 ?L

po——

Design Checked for Staged Construction? Yes (1  No & ; Calc. Page
28 LALYATEE

Corrosion Protection 1/

Special Details:

5. ANCHORDATA  A//n

Type: . Calc. Page
Size: ; Spacing: : Calc. Page
Loads: Resistance = ; Design: ; Calc. Page
Bond Length basedon:  Soil 1 Rock : Calc. Page

Corrosion Protection

Is Anchor Installation Procedure included? Yes [J No [

6. LAGGING AND FACING DATA

Lagging: Temporary 4 Permanent,,; ;Cale. Page
Type: _FRE-cALT # . Calc. Page —
. . f%u’if;g@
Maximum Design Bending Moment = Fi ; Calc. Page -

Ap.A- 58
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D-617 (5-12) SHEET NO. 4 OF 4

QUALITY ASSURANCE FORM FOR FINAL DESIGN OF FLEXIBLE RETAINING WALLS

Designer: Jeti/ E. FEppRIl, PEIE A-T.LP/1/RBAY ENGIVEERS, INC. Date: JC7.281%
(DESIGN OFFICE & NAME OF DESIGNER)

Facing;:  Cast-in-Place Concrete [1  Precast Concrete 1 N /4 . Calc. Page
Concrete Class = ; Thickness = ; Calc. Page
Reinforcement: Wire Mesh [ or Bars O : Calc, Page

Plain O or Epoxy-Coated [ Calc. Page

Maximum Design Bending Moment = ; Calc. Page
Attachment Details Designed? ves 1  nNo L Calc. Page

7. DRAINAGE DETAIL DATA
Are Drainage Panels provided behind wail? Yes (1 No [

Do Drainage Panels extend full height of wall? Yes[l Noll
Is Insulation provided to prevent freeze/thaw damage Yes [1 No ,E(

8. MISCELLANEOUS DATA  \/ /A

If Tie Back/Anchored Wall is in a fill situation, is the necessary approval from the

Chief Bridge Engineer included with the submission?  Yes [ No I

For Tie Back/Anchored Waills, do the plans and special provisions for this submission contain the proof,

performance, creep, and lift off testing of the anchors? Yes 1 No [J

9. COMMENTS

Ap.A - 59
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SPECIAL PROVISION



SPECIAL PROVISION
FOR
DESIGN-BUILD RETAINING WALL



SPECIAL BIDDING - DESIGN-BUILD

The Retaining Wall component of this project will utilize the Design-Build method of
contracting. This component will be included in the overall contract between the Owner and the
successful Bidder.

I. DESIGN ACTIVITIES
Design activities include:
e DESIGN OF RETAINING WALL (AS DESIGNED FOUNDATION PROVIDED)

1. REVIEW SUBMISSION CONTACTS

Include all design activities, submission dates, and review periods in the construction schedule.
Include the submission schedule in the Quality Plan. Make all required submissions for each
design activity to the Owner Representative, as defined in Section 011000 — Summary.

I11. SUBMISSION REQUIREMENTS/REVIEW TIMES:

The following table provides the required number of plans and/or documents and the schedule of
review times for complete submissions. Partial submissions, where specified, will be reviewed
in the time specified below for each submission. Partial submissions will require the submission
of the number of plan sets and calculations specified below for the applicable design activity. Be
responsible for reproduction costs for submissions and final drawings, including providing the
Owner with two half-size sets of all final drawings for use during construction, in addition to any
copies specified below.

Initial Subsequent
Plan Sets of Submission Submission
Item X Review Time | Review Time
Sets Calculations . .
(working (working
days) days)
Quality Plan 2 2 10 5
Preliminary Structure Plans 2 2 10 5
Final Structure Plans 2 2 10 5
Foundation Submission * 2 2 10 5
As-Built Plans 2 2 10 5

* Only applicable if “Alternate Wall” specification is used




Review times begin and end when a submission is logged in and out, respectively, by all
designated reviewers. The login time will be taken as the latest date in which the submission is
received by the reviewers. Submittals received after 11:00 a.m. will be logged in as the next
working day following receipt of the submission. For electronic submissions, the login time will
be taken when the appropriate reviewer and Owner Representative receive an email stating a
submission is ready for review. Logout time occurs when the reviewer sends an email to the
Contractor with an approval and/or comments. If a submission is incomplete or otherwise
requires additional information or data to complete the review properly, the review time will
begin as specified for the submission when all required information is received.

Additional contract time or price adjustment to any contract items will not be considered due to
failure to obtain approvals within the specified review times resulting from incomplete or non-
conforming submissions. Working days are weekdays, Monday through Friday, excluding
official holidays. Include all review periods identified above as activities in the project schedule.

IV. GENERAL DESIGN REQUIREMENTS

Have the design completed by a Professional Engineer licensed in the State. Have all surveys
completed by a Professional Land Surveyor licensed in the State. Provide all Professional
Engineer’s seals in accordance with Pa. Code 8§ 37.59.

Provide the Design Engineer's P.E. seal, the date signed, and business name and address on the
first sheet of all computations, including computations for partial submissions. Provide the
appropriate seal and signature on plan sheets in accordance with the Pennsylvania Department of
Transportation's Design Manuals. Also, provide the Design Engineer's P.E. seal, signature, and
date signed on the first sheet of all computations, including computations for partial plans
submissions.

Designs copied directly from Pennsylvania Department of Transportation Standard Drawings
need not be documented through independent computations. List such designs on the submission
by referencing the drawing number of the applicable standard, and the sheet number, table, or
graph.

Experimental or demonstration-type design concepts, products, structures, or elements not pre-
approved by the Owner for general usage at the time of bid, will not be allowed. Designs that
take advantage of any errors and/or omissions in the following requirements will not be
accepted. In the event any such error, omission, or discrepancy is discovered, immediately
notify the Owner. Failure to notify the Owner will constitute a waiver of all claims for
misunderstanding, ambiguities, or other situations resulting from the error, omission, or
discrepancy.

Final Plans must include a note on all tabulation of quantities sheets included therein that states
“Item numbers and descriptions listed in Tabulations are solely for the purposes of identifying
the specified units of work and locations, and are not to be construed as contract or pay items.”



Design and construct any support of excavation required by any Design Activities identified in
Section 1 of this Special Provision in accordance with the Special Provision titled TEMPORARY
EXCAVATION SUPPORT AND PROTECTION SYSTEM FOR DESIGN-BUILD
PROJECTS.

During construction, Contractor’s engineer shall be responsible for reviewing and approving
shop drawings. A copy of each shop drawing must also be submitted to Owner.

Design Specifications

Perform the design activities identified in Section I, Design Activities, in accordance with the
latest published edition of all Pennsylvania Department of Transportation Standards,
Specifications, Regulations, Strike-off Letters, and other industry standards, at the time of
advertisement, unless directed otherwise, or as identified in the bid package. These include, but
are not limited to the following:

e Special Provisions;

e Publication 408, Specifications

e Publication 72M, Standards for Roadway Construction

e Publication 218M, Standard Drawings for Bridge Design

e Publication 219M, Standard Drawings for Bridge Construction

e Publication 10 Design Manual Part 1 — Transportation Program Development and
Project Delivery Process

e Publication 10A Design Manual Part 1A — Pre-TIP and TIP Program
Development Procedures

e Publication 10B Design Manual Part 1B — Post-TIP NEPA Procedures
e Publication 10C Design Manual Part 1C — Transportation Engineering Procedures

e Publication 10X Design Manual Part 1X — Appendices to Design Manuals 1, 1A,
1B, and 1C

e Publication 13M Design Manual Part 2 — Highway Design
e Publication 14M Design Manual Part 3 — Plans Presentation
e Publication 15M Design Manual Part 4 — Structures

e Publication 16M Design Manual Part 5 — Utility Relocation
e Publication 584, Drainage Manual

e Publication 46, Traffic Engineering Manual

e Publication 149, Traffic Signal Design Handbook



Publication 35, Approved Construction Materials

Publication 203, Work Zone Traffic Control

Publication 213, Temporary Traffic Control Guidelines

Publication 222, Subsurface Boring, Sampling, and Testing Contract
Publication 293, Geotechnical Engineering Manual

Publication 378, Right-of-Way Manual

Pa Code Title 67, Chapter 204, Guidelines to Implement Act 229 of 2002,
Additional Traffic Control Devices in Highway Work Zones, Statement of Policy

Pa Code Title 67, Chapter 212, Official Traffic Control Devices (Publication 212)
Publication 236M, Handbook of Approved Signs
Publication 242, Pavement Policy Manual

Publication 281, Waste Site Evaluation Procedures for Highway Project
Development Process;

Publication 371, Grade Crossing Manual

Publication 122M, Surveying and Mapping Manual

Publication 111M, Traffic Control — Pavement Markings and Signing Standards
Publication 148, Traffic Standards — Signals

Publication 611, Waste Management Guidance Manual

Publication 7, Items Catalog

Manual on Uniform Traffic Control Devices (FHWA)

A Policy on Geometric Design of Highway and Streets, AASHTO "Green Book"
A Policy on Design Standards — Interstate System (AASHTO)

AASHTO Guide Specifications for Horizontally Curved Highway Bridges

AASHTO LRFD Bridge Design Specifications or, when applicable, AASHTO
Standard Specifications for Highway Bridges

The design should be performed using the most conservative design criteria from the sources
listed above. In the event that a clear order of predominance cannot be established, or a
difference in interpretation of the design cannot be resolved, the Owner Representative will be
the arbiter and his/her decision will be final. For bridge/structures related design activities, refer
to the "Bridge/Structures Related Effective Policy Letters” for additional design policy Strike-
Off Letters that are applicable to the structure design.
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In the event that certain design parameters, stresses, or specifications are in conflict regarding
bridge/structures related design activities, the following order of predominance governs:

e Design requirements listed herein and addenda (addendum) to the proposal.
e Design related Strike-Off Letters in effect on the date of project advertisement.
e Publication 15M Design Manual Part 4, Structures

e Publications 218M and 219M Standard Drawings for Bridge Design and Bridge
Construction

e AASHTO LRFD Bridge Design Specifications or, when applicable, AASHTO Standard
Specifications for Highway Bridges

The design should be performed using the most conservative design criteria from the sources
listed above. In the foregoing instances, in the event that a clear order of precedence cannot be
established, or a difference in the interpretation of the design criteria, standards, specifications,
or methodology cannot be resolved, the Owner Representative will be the arbiter and whose
decision will be final.

V. SCHEDULE OF VALUES

Where indicated, partial payment for lump sum design-build items will be made on Current
Estimate Payments based on the amount of work completed during the estimate period based on
a payout schedule (Schedule of Values). The Owner will base amount of the partial payments on
the total value of the work performed to the date of the estimate cut-off, less payments
previously made, in accordance with the approved Schedule of Values.

Prepare a Schedule of Values for each lump sum Item associated with the design or construction
of the Design Activities identified in Section | of this Special Provision, where the Special
Provision for that "Design™ or "Construct” Item indicates lump sum measurement and payment
by Schedule of Values, using the attached Schedule of Values template as a guide. Hereinafter,
Design Items are defined as the Contract Item associated with the Design Activities identified in
Section 1, and Construct Items are defined as the Contract Item associated with the construction
of the Design Activities identified in Section I. Distribution of payments among Schedule of
Values Components must bear a reasonable resemblance to the actual value of work.

(a)For Design items, if a Component is not applicable, indicate 0%; otherwise do not indicate
values less than 5% in any Component. Include those Schedule of VValues Components
identified in the associated Design Item Special Provisions. Payment for Design Item Schedule
of Values Components will be made in the amount of the approved percentage upon completion
of the identified task. When Schedule of Values Components are identified in the Special
Provisions with “Approval” in the Schedule of Values Component title, 75% of the approved
percentage may be paid on the next estimate following login of that submission, and the
remaining 25% of the approved percentage will be paid following approval of that submission.
Otherwise, no partial payment will be made for Design Item Components.



(b)For Construct Item, include Schedule of VValues Components relevant to the scope of work of
the particular item, using the attached Schedule of Values template as a general guide. No partial
payment will be made for Construct Item Schedule of Values Components. Accordingly,
develop the Schedule of Values to include Schedule of Values Components in sufficient numbers
and detail to be payable upon semi-monthly estimates throughout the duration of the Contract.

Submit the Schedules of Values to the Owner for review and approval. No estimate will be
processed until all Schedules of Values are approved.

VI. CONSTRUCTION CONTACT
The Owner’s contact for Current Estimate Payments as defined in Section 110.05 will be:

e The Project Manager identified in Section Il of this Special Provision.



DESIGN OF RETAINING WALL
(AS DESIGNED FOUNDATION PROVIDED)

DESCRIPTION

This work is the design and preparation of construction plans for a retaining wall of the type
indicated on the Owner's Conceptual Structure Plans or an alternate type retaining wall.
Preparation of a Preliminary Structure Submission for the proposed retaining wall type is also
required.

DESIGN

(a) General

The Owner's Conceptual Structure Plans represent a retaining wall type and layout that will meet
safety, hydraulic, geometric, environmental, and load carrying capacity requirements for the
project. A retaining wall type and configuration as that shown on the Conceptual Structure Plans
or an alternate type retaining wall subject to the requirements specified herein may be designed
and constructed. Prepare and submit a Preliminary Structure submission for the proposed
retaining wall for review and approval.

Foundation type(s) along with geotechnical design parameters are provided for the retaining wall
foundation. Use the foundation type(s) and design parameters (hereinafter referred to as "as-
designed") to design the retaining wall or develop an alternate foundation type and design
parameters subject to the limitations specified. Provide design and drawings in the units of
measurement shown on the Conceptual Structure Plans.

Provide a complete set of computations for the retaining wall, excluding piles and drilled
caissons. If an alternate foundation is proposed, also provide a complete set of computations for
the proposed foundation type. Provide additional calculations, as requested by the Owner's
Representative, to evaluate any details throughout the life of the contract.

Design wall for the models provided in Appendix M of the Preliminary Geotechnical Summary
Report. No live load surcharge is required for design of the wall.

Structure types, concepts, construction sequencing, or other details that are not covered in the
design and construction specifications or standards, or practice not commonly used in
Pennsylvania are allowed only when specifically indicated herein. Where design or construction
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that deviates from standard Pennsylvania Department of Transportation practice is proposed,
submit a conceptual design before the Preliminary Structure Plans for review and approval.
Include in the submittal conceptual plans, and a list of items that deviate from standard design
and construction, including but not limited to design methodology, the computer program that
will be used in the design, construction sequencing, and any specialized construction techniques.
No extensions of contract time will be granted for pursuits of alternates or non-standard designs.

(b) Additional Designer Qualifications

None.

(c) Additional Information/Data Made Available to the Contractor by the Owner

The following information/data will be made available to the Contractor during the
advertisement period: (List the following, as applicable)

o Test Boring Core Boxes: Test boring core boxes are available for inspection. Contact
Lane Fike at 215-222-6030 to arrange for a date and time to inspect the core boxes.

(d) Design Specifications

Develop the Preliminary Structure Plans and prepare the structure construction plan in
accordance with the Special Provision titled SPECIAL BIDDING — DESIGN-BUILD, Section
IV — General Design Requirements, Design Specifications.

(e) Design Requirements
1. General

o Slip-formed barriers are not allowed.

o Lightweight concrete is not allowed.

e MSE walls are not allowed.

e Precast modular wall are not allowed.

e Precast barriers are not allowed.

o Barrier type differing from that shown on the Conceptual Structure Plan is not
allowed.

o Post and Panel type walls are allowed.

« Permanent anchored walls are not allowed.



o Driven piles are not permitted for use with precast concrete wall
panels.

e Cast-In-Place concrete wall panels are allowed.

« Shotcrete wall panels or facing is not allowed.

« Timber lagging wall panels are not allowed.

o The base of the wall or wall panel must extend 6 feet minimum below the
proposed ground line.

o Secant walls are not allowed.

o Reinforced Soil Slopes are not allowed.

o Soil Nail Walls are not allowed.

« Design for the presence of water behind the wall as shown on design models.

« Limit the allowable lateral deflection at the top of caissons to ¥ inch for
service condition

o Cast-in-place reinforced concrete walls supported on piles are allowed.

« Provide galvanized steel piles.

o Excavate according to OSHA or other applicable local, state, and federal
regulations. Provide temporary shoring of excavated areas as necessary. It is
the contractor’s responsibility to ensure stability of the excavation.

2. Geometry

Design the structure according to the geometrics shown on the Conceptual Structure Plans,
except changes will be allowed as follows:

« Horizontal Alignment: No Change Allowed.
e Vertical Alignment: No Change Allowed.
« Wall Length: No Change Allowed.

3. Seismic

Site Class is not Class E.

4. Maintenance of Traffic During Construction

Not Applicable.

5. Railroad Requirements

Design the wall to meet the following railroad requirements:
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« Minimum Horizontal Clearance: CSX Railroad right-of-way line is located
approximately 27 feet behind the front face of the proposed wall.
« Temporary Support for Railroad Tracks: Not Applicable.

6. Inspection and Maintenance Accessibility

Provide inspection and maintenance accessibility equivalent to that provided in the Conceptual
Structure Plans, or alternate means acceptable to the Owner. In case of a disagreement on
accessibility, the Owner Representative's decision will be binding.

7. On-Wall Lighting

None.

8. Waterway Requirements

None.

8.a.  Structure Shown on the Conceptual Structure Plan:

See attached plans for Conceptual Structure Plan.

9. Environmental

Refer to Section 026113 — Excavation of Contaminated Materials Handling.

10. Utilities

Design the retaining wall to accommodate the existing utility facilities at the retaining wall.

Underground fiber optics cable is located approximately 19 feet behind the front face of the
proposed retaining wall. Do not excavate any soils within 5 feet of the underground fiber optics
cable. If necessary, utilize temporary excavation support system to avoid any disturbance to the
underground fiber optics cable.
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If utility relocations are required as part of an alternate structure, be responsible for securing
approvals from the affected utility companies.

11. Other

None.

(f) Foundations

1. General - Design the retaining wall using as-designed geotechnical design parameters and
requirements or an alternate foundation type as allowed herein.

e The construction, including any temporary construction, is to be performed in accordance
with PennDOT Publication 408. The Contractor is responsible for the stability of all
excavated slopes. Perform all excavation in accordance with OSHA requirements.

e Recommended wall type for the proposed retaining wall is a soldier pile and lagging
wall. Allowable alternate wall type is a cast-in-place reinforced concrete wall supported
on piles.

e Design retaining wall so that none of the wall elements will encroach within 5.0 feet of
existing underground fiber optic cable and do not extend into CSX Railroad right-of-way.

e Utilize frost depth of 3.0 feet in design.

e Consider extreme event condition (i.e., rapid draw down) in design.

e Backfill behind the retaining wall in accordance with PennDOT Standard RC-12M.
Structure backfill may consist of material meeting AASHTO No. 57 or PennDOT Open
Graded Subbase (OGS) criterion.

e Temporary shoring and/or stream diversion barriers along with dewatering techniques
may be required for construction of substructure units.

e Treat project location as potentially corrosive environment and corrosion protection
measures are required.
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All excavated material shall be handled based on Section 026113 — Excavation of
Contaminated Materials Handling.

Provide riprap rock scour protection as per DM-4, Section PP.7.2.5 and as shown on the
plans. Bottom of riprap shall extend to bottom of lagging elevation.

2. As-Designed Foundation - Use the following in conjunction with the foundation type(s)
shown on the Conceptual Structure Plans:

2.a. Geotechnical Design Parameters

2.a.1. Spread Footings on Soil: Not Applicable.

2.a.2. Spread Footing on Rock: Not Applicable.

2.a.3. Pile Supported Footings: Not Applicable.

2.a.4. Drilled Caisson Supported Footings:
Bottom of Footing Elevation: Refer to the Conceptual Structure Plans
Estimated Length of Shaft in Soil: Refer to the Conceptual Structure Plans
Estimated Length of Shaft in Rock: Refer to the Conceptual Structure Plans
Estimated Length of Rock Socket: Refer to the Conceptual Structure Plans
Extend caissons a minimum of 5.0 feet into bedrock.
The caisson diameter is 2.5 feet with center-to-center spacing of 8.0 feet.
Utilize galvanized steel piles.

Design wall utilizing the models provided in Appendix M of the Preliminary
Geotechnical Summary Report

2.a.5. Permanent Anchored Walls: Not Applicable.

2.b. Foundation Design Information

The soldier pile wall must be designed in accordance with all requirements listed in the
AASHTO 2010 LRFD Bridge Design Specifications and PennDOT Design Manual -4,
2012, including all revisions.

Temporary casing may be required to maintain an open borehole. If temporary casing is
utilized, maintain concrete levels above the bottom of casing at all times during
extraction to prevent caved material from contaminating the concrete.
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Backfill caisson borehole within 24 hours after drilling to limit the deterioration of the
bearing material.

The minimum required pile size is W12 x 190.

The caisson diameter is 2.5 feet.

Place bottom of lagging at elevation -3.0 feet.

Extend caissons a minimum of 5.0 feet into bedrock.

If subsurface condition encountered during construction varies from what was
encountered during subsurface exploration program, perform global stability analysis of
the retaining wall as directed by the Engineer.

Design soldier pile and lagging wall with the following parameters.
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Modulus of
| Subgrade "
Moist | Saturated II:nFer'na Reaction, | AXia
: . riction : K pci Strain at
Unit Unit Anal Cohesion, P 50% of
Weight, | Weight nge, c, psf 00 p-y curve
Va of b ’ (above | Strength,
P P degrees water €50
/below
water)
Soil
Retained | 4, 115 25 0 25/20 i sand
Behind
the Wall
Alluvial
Soil
BBe'OW 105 110 21 0 25/20 i Sand
ottom
of
Lagging
Re;:ﬂfa' 130 135 35 0 225/125 ; Sand
Bedrock | 150 150 0 |200,000® ; - Vuggy
Limestone

) Unconfined compressive strength of bedrock.

o Perform lateral load analysis of caisson with LPILE or COM 624P program using
parameters presented above. A maximum allowable deflection at the top of caisson is 0.5
inches.

e Design the soldier pile and lagging wall utilizing the following Load and Resistance
Factors:
e Load Factor:
o Earth Horizontal = 1.5
0 Live Surcharge = 1.75
0 Hydrostatic Pressure = 1.0

e Resistance Factor:
o Passive Resistance = 0.75
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0 Hydrostatic Pressure = 1.0

e Fill the gap between permanent lagging and temporary timber lagging with AASHTO
No. 57 coarse aggregate.

e Provide galvanized steel pile and utilize Type Il Cement for corrosion protection

e Blasting is not permitted as a method of excavation.

2.c. Construction Requirements
2.c.1. Test Piles - Not Applicable.
2.c.2. Subgrade Preparation — Not Applicable.
2.c.3. Pile Dynamic Analysis — Not Applicable.
2.c.4. Load Tests — Not Applicable.
2.c.5. Settlement Monitoring — Not Applicable.

3. Relocated Retaining Wall Using the As-Designed Foundation

Relocation of Retaining Wall is not allowed.

4. Alternate Foundations — Alternate foundation designs must be completed in accordance
with the “Alternate Walls” specification. Alternate walls are allowed as follows:

4.a. Allowable Foundation Types
Cast-in-place reinforced concrete wall supported on piles.
4.a.1. Geotechnical Design Parameter Limitations

Determine the applicable resistances to be used to design the substructures, limited to
the maximum Ultimate Capacities given below. Designs utilizing Ultimate Capacities
exceeding the maximum values indicated below will not be accepted.

4.a.2. Spread footings on Soll
Not Applicable.

4.a.3. Spread Footings on Rock
Not Applicable.

4.a.4. Pile Supported Foundations

Point Bearing Piles:
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Ultimate pile capacity is limited to a maximum vyield strength of 50 ksi.

Utilize 1/16 inch reduction in the pile section for design.

End Bearing Piles:

Ultimate pile capacity is limited a maximum yield strength of 50 ksi.

Utilize 1/16 inch reduction in the pile section for design.

e Support cast-in-place reinforced concrete wall on piles.

e A minimum pile length of 10.0 feet is required.

e Use a resistance factor of 0.35 to determine the axial structural pile resistance at the

strength limit state.

e Use a resistance factor of 0.25 to determine the axial structural pile resistance at the

service limit state.

e Drive piles to Case 2 Absolute End Bearing Refusal in bedrock in accordance with Pub.
408/2011, Section 1005.3(b)4. Use driving method A as per DM-4, Part A, Section 1.7.5.

e Design cast-in-place reinforced wall with following parameters.

Modulus of "
Moist | Saturated Internal Subgrade S@;(ilr? at
Unit Unit Friction | Cohesion, | Reaction, k, 50% of -V curve
Weight, | Weight, | Angle, ¢ ¢, psf pet Strength Py
pcf pcf degrees (above water 50
/below water)
Soil
Retained
Behind the 110 115 25 0 25120 - sand
Wall
Alluvial
Soil Below 105 110 21 0 25/20 - Sand
Bottom of
Lagging
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Re;:fi'fa' 130 135 35 0 225/125 sand
Bedrock 150 150 0 200,000© ] Vuggy
Limestone

W Unconfined compressive strength of bedrock.

Utilize 1/16” reduction in the pile section for design.

Backfill behind the proposed wall in accordance with PennDOT Standard RC-12M.

Friction Piles:
Not Applicable.
4.a.5. Drilled Caisson Supported Foundations
Not Applicable.
4.b. Required Geotechnical Exploration
None.
4.c. Foundation Submission

Prepare and submit a foundation report according to the requirements of Publication
15M, Design Manual Part 4 (DM 4), Policies and Procedures (PP), Section 1.9.4. Cost
comparisons per Section 1.9.4.3(c) are not required.

4.d. Construction Requirements

4.d.1. Test Piles
Not Applicable.

4.d.2. Subgrade Preparation
Not Applicable.

4.d.3. Pile Dynamic Analysis
Not Applicable.

4.d.4. Load Tests

Not Applicable.

4.d.5. Settlement Monitoring
Not Applicable.

4.d.6. Other
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Not Applicable.
(9) Submittals
1. Preliminary Structure Submission
Include the following information in the Preliminary Structure submission:

1. Preliminary Structure submission letter: In accordance with DM 4, PP Section
1.9.3.3.1(a).

2. Preliminary Structure plans: In accordance with DM 4, PP Section 1.9.3.3.1(b).
3. Supply the following additional information:

(a) Name of Lead Design Engineer

2. Foundation Submission

Not applicable for as-designed foundation.

3. Final Structure Plans and Computations

In accordance with applicable sections of DM 4. Include in the Final Structure Plans the
Core Boring Logs as provided in the Conceptual Drawings in unmodified form; with the
exception of superimposition of sheet numbering consistent with the Final Structure Plans
and prominent designation of each sheet as "Information Provided by Others." Sign and seal
each plan sheet per DM 4, Section PP 1.6.3.1, with the exception of the aforementioned Core
Boring Logs. Upon completion of Quality Assurance Review, or Owner’s Perspective
Review, as applicable, and receipt of drawings stamped “Recommended for Construction,”
provide the Owner with one paper copy for signature by the Owner Representative.

4. Revisions During Construction, As-Built Drawings, and Shop Drawings

In accordance with DM 4, PP Section 1.10, except that the Lead Design Engineer is
responsible for making changes to the contract drawings, and making and distributing
necessary copies of the revised plans to all affected parties. PP Section 1.10.5 is modified as
follows: If a design error occurs, the Contractor is fully responsible for the costs associated
with providing additional design analysis and construction modifications, acceptable to the
Owner, to correct the problem. The Owner will require reimbursement for design errors to
cover engineering review costs. This amount shall be deducted from the lump sum cost for
the construction of structure item via work order.

Maintain and submit As-Built Drawings in accordance with Publication 10C, Design Manual
Part 1C, Transportation Engineering Procedures, Section 5.7, As-Built Plans, except include
major quantity changes (such as foundation pile length changes, etc).
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All as-built drawings are the sole responsibility of the Contractor and must be submitted to
the Owner within 3 months of final inspection acceptance as defined in Section 110.08(a).

During construction, Contractor’s engineer shall be responsible for reviewing and approving
shop drawings. A copy of each shop drawing must also be submitted to the Owner.

(h) Submittal Review, Approval, and Distribution

Make all submissions in accordance with the Special Provision titled SPECIAL BIDDING —
DESIGN-BUILD, except as follows;

o Partial Plans Submissions: None.
« Utilities: Additional contract time will not be considered for additional utility
relocation work associated with an alternate structure.

MEASUREMENT AND PAYMENT - Lump Sum

Partial payment will be made for the design activity based on the approved Schedule of Values in
accordance with Section V of Special Provision titled SPECIAL BIDDING — DESIGN-BUILD,
utilizing the following components:

Preliminary Plan Approval
Final Plan Approval

Final Plan — for Signature
As-Built Drawings
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ALTERNATE WALLS

DESCRIPTION

This work is for construction of retaining walls as-designed or designing and constructing
equivalent retaining walls of an alternate design in place of the “as-designed” retaining walls.

DESIGN

(@) General. If alternate design retaining walls are bid, furnish, to the Owner, preliminary
conceptual design calculations and drawings for the alternate retaining walls. Provide an
alternate design equivalent to the original design and meeting applicable design criteria for
strength and serviceability. Submit the alternate design to the Owner for acceptance. Refer to
PennDOT Design Manual Part 4, PP 1.10, Bridge Submissions-Construction Phase, for details
on procedures for contractor submissions. If the equivalency of an alternate design cannot be
clearly established, the Owner Representative will be arbiter and the Owner Representative’s
decision will be final. Furnish, with the preliminary conceptual design submission, a tabulation
identifying the differences between the “as designed” retaining walls and the alternate design
retaining walls.

On the alternate design plans include the type of wall, location, length, top elevation(s), proposed
bottom of footing/leveling pad elevation(s), cross-sections including backfill material type and
limits, and quantities. Also show, as required, details for concrete bridge barriers and/or railings,
copings, conduit, or other attachments to precast wall panels/units. Show complete layout plans
and fabrication details for precast wall panels/units and footings/leveling pads including
reinforcement and attachments, and step-by-step erection instructions. Include details for strip or
wire mesh reinforcement and attachments, for anchoring panels into the soil. Any fabrication
done before acceptance of the plans will be at the Contractor’s risk.

Any delay in submission and acceptance of a proposed alternate design or a revision, and/or
approval of required permits, will not extend the contract time.

If alternate design retaining walls is bid, and an acceptable preliminary conceptual design is not
approved within 30 calendar days from the award date (6 days for the submission and 24 days
for Owner review), construct the “as-designed” retaining walls at no additional cost to the
Owner.
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Alternate designs which take advantage of any errors and/or omissions in the plans for the “as-
designed” wall or discrepancies between the “as-designed” wall plans and the special provisions
covering alternate designs, will not be accepted. In the event any such error, omission, or
discrepancy is discovered, immediately notify the Owner. Failure to notify the Owner will
constitute a waiver of all claims for misunderstandings, ambiguities, or other situations resulting
from the error, omission, or discrepancy.

Experimental or demonstration-type design concepts; or products, structures, or elements not
preapproved by the Owner for general usage, will not be allowed in the alternate design.

Value Engineering may be applied to the “as-designed” retaining walls, but do not Value
Engineer alternate design retaining walls.

Have the alternate design completed by a Professional Engineer registered in the Commonwealth
of Pennsylvania. All engineering firms must have a current Annual Qualification Package on
file with the Bureau of Project Delivery’s Consultant Management Section and be registered
business partners in ECMS.

Submit an affidavit, before or along with the preliminary conceptual design submission, stating
that the designer is familiar with AASHTO, PennDOT, and other applicable design criteria,
standards, and construction specifications. Also, submit a list of similar retaining walls and/or
wingwalls/bridges designed within the past 7 years.

In identifying alternate design retaining walls, retain the “as designed” retaining wall number,
but suffix the number with the letters A, B, etc. Proprietary walls shall have a P suffix as
detailed in Design Manual Part 4 PP3.3.4.7(K).

Show, on first sheet of the alternate design, the seal of a Professional Engineer registered in the
Commonwealth of Pennsylvania, a valid signature in ink, the date signed, a business name, a
business address, and the note “These drawings (S-XXXXXA) supersede drawings (S-XXXXX)
approved (insert appropriate date)”. Also include a statement “All assumptions made in the
design are validated either by details or notes on these drawings.”

The Owner will furnish CADD files for the “as-designed” retaining walls upon request.

Prepare alternate design plans using Pennsylvania Department of Transportation drafting
standards.

22



(b) Design Computations and Design Specifications. On the first sheet of the
computations for the alternate design, show the seal of a Professional Engineer registered in the
Commonwealth of Pennsylvania, a valid signature in ink, and the date signed.

Provide a complete set of computations for the alternate design of the retaining walls.
Reproduce and insert computations from the “as-designed” walls, as needed. Provide additional
calculations, as requested by the Owner Representative to justify the design, throughout the life
of the contract.

Designs copied directly from approved Pennsylvania Department of Transportation Standards
need not be documented through independent computations. List such designs on the submission
by referencing the drawing number of the applicable standard, and the sheet number, table, or
graph.

Use PennDOT Design Manual Part 4 for design policy procedures and criteria. All design
related Strike-off Letters listed in PART B, “SPECIAL DRAWINGS AND SPECIAL DESIGN
REQUIREMENTS”, are applicable to the alternate design.

In the event that certain design parameters, stresses, or specifications are in conflict, the
following order of predominance governs:

o Design requirements listed herein, in PART B, “SPECIAL DRAWINGS AND SPECIAL
DESIGN REQUIREMENTS” and addenda (addendum) to the proposal.

e Design related Strike-off Letters in effect on the date of project advertisement.

e PennDOT Design Manual Part 4, “Structures” including revisions (Publication 15M).

e PennDOT Bridge Design and Bridge Construction Standards (Publications 218M and
219M).

e AASHTO LRFD Bridge Design Specifications as indicated for the “as-designed” walls.

In the event that a clear order of predominance cannot be established, or a difference in the
interpretation of the design criteria, standards, specifications, or methodology cannot be
resolved, the Owner Representative will be arbiter and the Owner Representative’s decision will
be final.

Submit shop drawings to the Owner as specified in Section 105.02 for review and acceptance.
The Owner is not responsible for work done without approved shop drawings.
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If any provisions in PART B conflict with those in PART A, the provisions in PART B are to
govern.

Within 60 calendar days after completion of the walls, revise the original drawings to show “as-
built” conditions and submit them to the Owner Representative.

(©) Design Requirements. In the design of alternate retaining walls, comply with PennDOT
Design Manual Part 4, “Structures”, Section 11, and other design criteria as specified for the “as-
designed” retaining walls, subject to the exceptions and/or additions in PART B, “SPECIAL
DRAWINGS AND SPECIAL DESIGN REQUIREMENTS”.

Provide equivalent inspection and maintenance accessibility for the alternate retaining wall as for
the “as-designed” retaining wall. In case of a disagreement on accessibility, the Owner
Representative’s decision will be final.

Do not change the indicated horizontal and vertical alignment of retaining walls, except as noted
in PART B, “SPECIAL DRAWINGS AND SPECIAL DESIGN REQUIREMENTS”.

Design alternate retaining walls to be within the indicated limits of factored foundation bearing
resistance and factored pile resistance as indicated for the “as designed” walls.

Provide clear span(s) and/or distances from wall faces of not less than the minimum values
indicated for the “as-designed” retaining walls, except as noted in PART B, “SPECIAL
DRAWINGS AND SPECIAL DESIGN REQUIREMENTS”.

Comply with all requirements of the approved permit(s). Obtain approved/amended waterway
permit(s) for alternate structures if necessary.

Be responsible for the cost and delay of any additional utility relocation that results from changes
in the Contractor’s plans or construction sequences made subsequent to (1) acceptance of the
utility’s relocation plans and (2) where the utility has physically moved its facilities based upon
those relocation plans.

MATERIALS

As indicated and as specified for each respective item included in the *“as-designed” retaining
walls.
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CONSTRUCTION

In accordance with Publication 408, Special Provisions for each respective item, and any
additional requirements specified herein. Submit construction procedures for an alternate design
for acceptance, if other than those specified herein.

If utility relocations are required as part of an alternate design, be responsible for the cost of the
utility relocations and any related delay claim costs.

MEASUREMENT AND PAYMENT - Lump Sum

For the type of alternate design wall selected; subject to a reduction equal to the amount of the
Contractor’s share of the Owner’s engineering costs as follows:

e For each alternate wall $100,000 OF €SS.........cccvveiiriviieiie e $1,000
e For each alternate wall over $100,000 but less than $500,000.............c......... $2,000
e For each alternate wall over $500,000 but less than $1,000,000.................... $3,500
e For each alternate wall $1,000,000 OF MOTE .....cveevvveevveeiieeireecre et eeeeeree e $5,000

The Contractor’s share of the Owner’s engineering costs will be recovered by processing a
contract adjustment (Alternate Design Review) to reduce the contract lump sum price by an
amount equal to the Contractor’s share.

A utility company’s share of fabricated structural steel and/or installation of sleeves, inserts,
casings, hanger assemblies, ducts, etc. for utilities is to be a separate item. Do not include the
utility company’s share in the bid price for the alternate design walls unless otherwise specified.

All items of work are to be included in and will be paid for as part of the contract lump sum
price; except, bearing piles; pile tip reinforcement; pile load tests; dynamic pile testing; Class C
cement concrete under footings; Class 3 excavation, reinforcement bars, and Class A cement
concrete for pedestals; and caissons.

(@) Retaining Walls As Designed. If the “as-designed” retaining walls are bid, submit the
“Component Item Schedule”, included with the Proposal, as specified in Section 103.01(a).
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Make the “Total” at the end of the “Component Item Schedule” equal the amount of the lump
sum bid for Retaining Walls As Designed.

(b)  Alternate Retaining Walls. If an alternate design retaining wall is bid, the apparent low
bidder is required to submit a “Component Item Schedule for Alternate Design” as specified in
Section 103.01(a). Tabulate the quantities, unit prices, and bid prices for excavation, select
granular material, precast wall panels/units, and footings/leveling pads. Furnish a similar
tabulation for any miscellaneous items such as concrete bridge barriers, copings, conduit,
junction boxes, lighting pole anchorages, and lighting poles. No adjustments will be made to the
contract lump sum price bid for alternate design retaining walls for any field adjustments
necessary to complete the structures.

Make the “Total” at the end of the “Component Item Schedule for Alternate Design” equal the
amount of the lump sum bid for Alternate Retaining Walls.

(c) Alternate Structure Design Costs. The apparent low bidder is to include a component
item for Alternate Design Costs in the Component Item Schedule when an alternate design is bid.
Include the cost of this item in the total of the lump sum bid price. Payment of 25% of the total
design costs will be made upon approval of the preliminary conceptual design. The remaining
amount will be paid for in a proportionate manner, designated by the Owner, on the basis of
approval of the final design.

26



CONSTRUCTION OF RETAINING WALL

DESCRIPTION

This work is the construction of a retaining wall of the type bid in the corresponding
specification entitled “Design of Retaining Wall” and in accordance with the approved design
and structure drawings. Construction of a temporary excavation support and protection system is
included, if applicable.

MATERIALS

As indicated and as specified for each respective item included in the retaining wall.

CONSTRUCTION

In accordance with Publication 408, Special Provisions for each respective item, and any
additional requirements specified herein.

Prepare and submit Shop Drawings in accordance with Publication 15M, Design Manual Part 4
(DM 4), Policies and Procedures (PP) Section 1.10.2.

Prepare and submit Pile Hammers for approval in accordance with DM 4, PP Section 1.10.3.

Prepare and submit Pile Load Test Evaluations in accordance with DM 4, PP Section 1.10.4.

The Owner will require reimbursement for design errors to cover engineering review costs. This
amount will be deducted from the lump sum cost for the construction of structure item in
accordance with Section 110.03.

Be responsible for making changes to the contract drawings, and making and distributing
necessary copies of revised plans to all affected parties in accordance with applicable sections of
DM4, PP Section 1.10.6.
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Do not start construction until structure plans stamped “Released for Construction” are
transmitted by a letter indicating which work can proceed. Construction may start on components
of the structure provided that partial structure plans stamped “Released for Construction” are
transmitted by a letter indicating which work can proceed.

If utility relocations are required as part of an alternate retaining wall, be responsible for the cost
and delay of the utility relocations in excess of those indicated in the contract documents.
Additional contract time will not be considered for additional utility relocation work associated
with an alternate retaining wall.

MEASUREMENT AND PAYMENT - Lump Sum

(a) General

Partial payment will be made for all work indicated on the Final Structure Drawings based on the
approved Schedule of Values in accordance with Section V of the Special Provision titled
SPECIAL BIDDING - DESIGN-BUILD, except as indicated otherwise herein.

(b) Bearing Piles

Bearing piles furnished in accordance with the as-designed foundation parameters will be
considered as included in the contract lump sum price, except adjustment to the contract lump
sum price, via work order, will be made for driving bearing piles to elevations beyond the as-
designed estimated pile tip elevations using the following methodology:

« Determine the average overlength or underlength for all point bearing piles based on the
estimated pile tip elevations. Determine the average overlength or underlength for each
pile size separately.

« Adjustment to the contract lump sum price will be determined as follows:

A = “Average overlength or underlength of Bearing Piles” x “Total Number of Bearing Piles” x
“Bid rate for Bearing Piles” (positive value for overlength, negative value for underlength)

Cost Adjustment = SUM (“A” for each pile size), except that no adjustment will be made when
SUM (“A” for each pile size) is a negative value.
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Test pile extensions, if necessary, will be considered as included in the lump sum price.

Bearing piles for relocated retaining walls and bearing piles designed by the Contractor as an
alternate to the as-designed foundation will be considered as included in the contract lump sum
price.

(c) Drilled Caissons

Drilled caissons furnished in accordance with the as-designed foundation parameters will be
considered as included in the contract lump sum price, except adjustment will be made to the
contract lump sum price, via work order, for installing shaft sections or rock sockets to lengths
beyond the as-designed lengths using the following methodology:

« Determine the average overlength or underlength for all drilled shafts based on the as-
designed lengths and the actual lengths. Determine the average overlength or
underlength for each caisson diameter separately for: shaft section in soil; shaft section
in rock; and rock socket.

 Adjustment to the contract lump sum price will be determined as follows:

A = “Average overlength or underlength of Shaft In Soil” x “Total Number of Caissons” x “Bid
rate for Shaft in Soil” (positive value for overlength, negative value for underlength)

B = “Average overlength or underlength of Shaft In Rock” x “Total Number of Caissons” x “Bid
rate for Shaft in Rock” (positive value for overlength, negative value for underlength)

C =*Average overlength or underlength of Rock Socket” x “Total Number of Caissons” x “Bid
rate for Rock Socket” (positive value for overlength, negative value for underlength)

Cost Adjustment = SUM [(A + B + C) for each caisson diameter], except that no adjustment will
be made when SUM [(A + B + C) for each caisson diameter] is a negative value.

Caissons for relocated retaining walls and caissons designed by the Contractor as an alternate to
the as-designed foundation will be considered as included in the contract lump sum price.
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(d) Bearing Piles and Caissons

Adjustment to the contract lump sum price for projects with both as-designed bearing piles and
as-designed caissons will be computed as follows:

Cost Adjustment = [Cost Adjustment for Bearing Piles] + [Cost Adjustment for Caissons],
except that no adjustment will be made when [Cost Adjustment for Bearing Piles] + [Cost
Adjustment for Caissons] is a negative value.

(e) Other

Not Applicable
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TEMPORARY EXCAVATION SUPPORT AND PROTECTION SYSTEM
FOR DESIGN BUILD PROJECTS

DESCRIPTION

This work is the design and construction of a temporary excavation support and protection
system or appropriately designed open cut excavation, as indicated, with a service life of less
than or equal to 36 months.

MATERIALS

Provide certification or laboratory test results verifying material properties. For used steel, the
salvage design values from AASHTO Guide Design Specification for Bridge Temporary Works
(AASHTO Guide Spec) may be used as an alternate to testing to determine grade of steel.
Materials need not be new but must be in serviceable condition as determined by the Engineer.
Temporary material used does not have to be from a Bulletin 15 source, but must meet the
following:

o Structural Steel..........cccoeiiiiiiiinnns AASHTO M 270M/270 (ASTM A709M/A709)
Grade 250(Grade 36), Grade 345(Grade 50) or Grade 345W/(Grade 50W)

o Steel Sheet Piling.........ccovveiv v ASTM A328M/A328, ASTM A572M/A572

o Steel H-Piles........coooiiiiiiiiiiiis AASHTO M 270M/270 (ASTM A709M/AT709),
Grade 250(Grade 36)

e Wo0d Lagging.........cooeevves ceevierinenne Rough Cut Species in AASHTO Guide Spec
Appendix A and AASHTO Construction Handbook for Bridge Temporary Works
Appendix C

o Cement.........cocveeeit e AASHTO M85 and AASHTO M240

e Pre-Stressing Steel...........cccccev v ASTM A416 Grade 270

o Welded Wire Fabric..........cccccoouevenens AASHTO A55 (ASTM A185)

e Reinforcement Bars...........ccccceeur v AASHTO M 31M/31 (ASTM A615M/A615),
AASHTO M42M/M42, (ASTMA616M/A616), Grade 420(Grade 60)

e Other Material..........c.ccceeevvvevrrnnnnn. In accordance with applicable Sections of

Publication 408

DESIGN

Design the temporary excavation support and protection system in accordance with current
AASHTO LRFD Bridge Design Specifications and Design Manual, Part 4 Specifications,
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current FHWA guidelines and AASHTO Guide Spec. Design temporary excavation support and
protection system for final condition and all construction conditions, including surcharge loads
due to vehicle traffic and construction equipment. Submit 4 sets of design calculations and 4 sets
of completed detailed drawings, signed and sealed by a Professional Engineer, registered in the
Commonwealth of Pennsylvania to the Owner Representative for review. Include in the design
calculations all material properties, design loads, and design assumptions. Include on the
completed detailed drawings all design dimensions, limits of work, elevations, material, member
sizes and construction sequence. Provide cutoff elevation of steel and wooden components for
work in streambed. Include specific installation procedures and testing requirements as part of
the submittal. Allow 14 days for the review by the Owner.

Ensure that temporary excavation support and protection system design and construction
conforms to the following:

a) Open cut excavations are allowed, provided they meet OSHA requirements, the safety of
the traveling public, the approved traffic control plan and existing structure is assured, and they
stay within the legal right-of-way lines. Cuts can extend beyond legal right-of-way lines only
with the written approval of the Owner and written permission of the property owners. Ensure
environmental compliance if cut extends beyond area cleared by the Owner. Submit slope
stability analysis in accordance with Publication 293.

b) The temporary excavation support and protection system will be selected by the
Contractor. Examples include anchored walls, mechanically stabilized earth walls, prefabricated
modular walls, cantilever walls, cofferdams, and soil nailing walls. These systems may be
comprised of one or more of the following: Soldier Piles, Timber Lagging, Steel Sheet Piling,
Caissons, Slurry Walls, Tiebacks, Soil Nails, Shotcrete, Deadman Anchors, Wales, Cross lot
Bracing, Raker Braces, Precast Concrete, Precast Lagging, Soil Cement Lagging, Cement
Bentonite, Gabions, Minipiles, Concrete Reaction Blocks, Mechanically Stabilized Earth Walls
or other methods.

c) Design temporary excavation support and protection system based on the following
parameters:
1. Soil parameters (see Project Specific Details for following parameters):

1.a Effective angle of friction

1.b Moist unit weight of soil

1.c Saturated unit weight of soil

1.d Effective cohesion

1.e Static groundwater level at elevation

1.f Undrained shear strength of cohesive soil

1.g Shear strength for rock mass
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Provide other soil/rock properties with test data, needed in the design of the temporary
excavation support and protection system.

2. Ensure that all components stay within the legal right-of-way unless an easement is
obtained by the Contractor.

CONSTRUCTION

Install temporary excavation support and protection system in accordance with applicable
sections of Publication 408. All steel and wooden components may remain in place to pavement
subgrade or 0.6 meters (2 feet) below finish grade, whichever is higher elevation. Treated wood
is not required unless it is within 2 meters (6 feet) of finish grade and is to remain in place.
Pressure treat with chromate copper arsenate (CCA) to refusal. Finish grade is defined as top of
pavement when a roadway is behind the temporary excavation support and protection system.
Have a Professional Engineer, registered in the Commonwealth of Pennsylvania, certify that the
temporary excavation support system or open cut excavation has been installed as shown on the
Professional Engineer’s signed and sealed drawings. Submit the certification to the
Representative within 3 working days of completion of the system.

QUALIFICATIONS

The work must be supervised by a superintendent or foreman who is experienced, in the
construction of temporary excavation support and protection system proposed. If the design
height of the temporary excavation support and protection system exceeds 6 meters (20 feet),
provide the following with the design submission:

o For the superintendent or foreman who will supervise the work, submit a list
containing at least 5 projects which demonstrate a minimum of 3 years experience in
the construction of the temporary excavation support and protection system proposed.
Include a brief description of each project and the name and phone number of the
owner’s representative knowledgeable in each project listed.

e The name of the Professional Engineer, registered in the Commonwealth of
Pennsylvania and having at least 3 years experience in the design and construction of
temporary excavation support and protection systems, who will design and specify the
sequence of construction of the temporary excavation support and protection of
system.
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MEASUREMENT AND PAYMENT - Incidental to construction of the retaining wall.

If an acceptable open cut excavation is provided in lieu of the temporary excavation support
indicated, payment will be made for the as-bid lump sum temporary excavation support item, but
no additional payment will be made for any class of excavation, structure backfill or additional
shoring as a result of the open cut excavation or to restore the facilities to their original
condition.

PROJECT SPECIFIC DETAILS

The Soil Parameters as indicated in I11. (c) 1. are:

1.a Effective angle of friction: 21 degrees

1.b Moist unit weight of soil: 110 pcf

1.c Saturated unit weight of soil: 115 pcf

1.d Effective cohesion: 0 psf

1.e Static groundwater level at elevation: Elevation 3.0 feet or stream level of Schuylkill River,
whichever is higher.

1.f Undrained shear strength of cohesive soil: N/A

1.g Shear strength of rock mass: 10 ksf
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