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BRIDGE TYPE STUDY NARRATIVE

1. Introduction

TranSystems Corporation is providing engineering services to the Ohio Department of Transportation
for the design of new left and right overpass structures that will carry the proposed S.R. 823 bypass
over existing Portsmouth-Minford Road (SR 139) and Long Run Creek. As requested by the Scope of
Services, a Bridge Type Study report is to be submitted before any plan development. The purpose of
this report is to investigate various span arrangements and superstructure and substructure types in
order to determine the most appropriate and economical structure type that will meet the project
requirements. An initial Bridge Type Study report dated 7/15/2005 was submitted to the Department
and comments, dated 9/1/2005, were in turn received by Transystems Corporation. However, since
these dates, the entire project has experienced a change in profile — the original project profile
presented in the Preferred Alternative Verification Report (PAVR) submitted July 2005 has been
altered and the revised profile has been approved by the Department. The revised profile raises the
elevations of the proposed S.R. 823 Mainline over Portsmouth-Minford Road (SR 139) from the
elevations specified in the July 2005 PAVR. Built-up embankments are, therefore, increased which
requires lengthening of the span lengths with the use of 2:1 embankment slopes. Due to the changes in
span lengths, bridge types for the proposed S.R. 823 Mainline over Portsmouth-Minford Road were
reevaluated. This follow-up Bridge Type Study presents the results of these reevaluations as well as
alternative bridge types that are investigated in accordance with the 9/1/2005 ODOT comments. As a
result, four (4) alternatives for construction of the proposed S.R. 823 Mainline over Portsmouth-
Minford Road are evaluated in this study and are designated as Alternatives 1, la, 2 and 3. Each of
these alternatives is evaluated with regard to estimated construction cost, projected maintenance costs,
horizontal and vertical clearances, constructability, hydraulic performance and maintenance of traffic.
Discussion of these alternatives is presented later in this report.

2. Design Criteria

The proposed structure will be designed according to the most current version of the Ohio Department
of Transportatwn Bridge Design Manual and the 2002 AASHTO Standard Specifications for Highway
Bridges, 17™ Edition. Horizontal clearances (clear zone width and horizontal sight distance) are based
on the Ohio Department of Transportation Location and Design Manual, Volume One — Roadway
Design.

3. Subsurface Conditions and Foundation Recommendation

DLZ Ohio, Inc. performed the subsurface exploration for the proposed bridge and prepared the
Preliminary Bridge Foundation Recommendations which were presented in Section 3 and Appendix E
of the original 7/15/2005 Structure Type Study report. Per phone discussion with DLZ Ohio, Inc. on
7/06/05, an addendum will be submitted during the TS&L stage stating that substructures located in
areas of new embankment construction should be founded on H-piles. Thus, for the abutments which
are founded on fill, HP14x73 piles with a maximum design load of 95 tons should be used. Updated
boring logs for the four test borings (TR-15, TR-16, TR-18 and TR-19) and preliminary MSE wall
evaluations — performed by DLZ Ohio, Inc. — accompany this modified/updated Structure Type Study
Report. The preliminary evaluations reveal that MSE walls can be used at the rear and forward
abutment locations as long as the naturally occurring soils beneath the proposed MSE walls are
overexcavated to top of rock and replaced with compacted, granular fill. Refer to the preliminary MSE
wall evaluation report for more details and information.
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4. Roadway

The purpose of this project is to construct a new bypass state route around the town of Portsmouth,
Ohio. The proposed alignment will carry two lanes of traffic, 15 plus miles in either direction, from an
interchange with US 52 just east of Portsmouth to another interchange with US 23, located north of
Portsmouth in Valley Township.

Both the left and right structures are similar and will consist of two 12°-0” travel lanes with 6°-0”
median shoulders and 12’-0” outside shoulders. Including a 1°-6” inside median parapet and a 1’-6”
outside straight face deflector parapet yields a structure deck width of 45’-0” out to out.

The distance from the centerline of construction of SR 823 to the near edge of both the left and right
structures is constant at 3°-6”. Horizontal and vertical sight distances, in accordance with the design
standards, have been provided over the bridge for all alternatives considered.

Vertical and Horizontal Design — Since the proposed vertical alignment for all overpass
structures on this project was dictated by the overall design of the new bypass profile, vertical
clearance was not a critical design issue for each alternative proposed herein. For this report,
more than 17°-0” of preferred vertical clearance could be provided for each structure’s
alternatives considered. In accordance with the ODOT L&D manual, Volume 1, for the twin
structures at Portsmouth-Minford Road, a minimum horizontal clear zone width of 23°-0” from
edge of traveled way to face of obstruction.

The existing Portsmouth-Minford Road will remain on its current horizontal and vertical
alignment. The cross section will remain unchanged.

Pavement Drainage - The collection of storm water runoff will be addressed off of the bridge,
thus scuppers will not be required. The type of drainage system will be investigated as part of
the preliminary design.

Utilities - No utilities will be placed on the bridge. However, lighting and ITS conduits will be
provided as necessary. An existing waterline runs parallel to SR 139 approximately 30’ off the
east edge of pavement. The waterline is approximately 10’-0” in front of the MSE wall and it is
preferred to relocate this waterline. There is an existing aerial electric line also on the east side
of SR 139 that will need to be relocated. There are no other utilities known at this point in time.

Maintenance of Traffic - While the new bridges are under construction, traffic will be
maintained on the existing Portsmouth-Minford Rd. It is anticipated that there will be limited
closures during construction for beam setting.

5. Hydraulic Report

A Hydraulic Report has been prepared for the proposed structures alternatives over Long Run
Creek in accordance with section 201.2.3 of the Bridge Design Manual. The hydraulic report
shows that all concepts investigated will have minimal effect to the HW elevations when compared
to the existing conditions. The report is available in Appendix F of this report.
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6. Proposed Structure Configurations

Alignment & Profile: The proposed horizontal geometry is along a 1 degree curve to the right
across the entire length of both the left and right structures. The section is superelevated at
3.6% for the given curve with a break at the high side shoulder in accordance with the BDM.
The proposed mainline profile grade line is located on the inside edge of pavement for both
bridges and begins in a tangent section at -2.9% leading into a 1500° sag vertical curve, PVI=
491+50, El. 675.94 and G2 = 4.5%. The horizontal and vertical geometry for all alternatives
considered are the same. Embankment slopes will be a maximum of 2:1 in order to minimize
right-of-way impacts.

Structure Types: As per the Scope of Services, we investigated several bridge types and
alternatives as part of this type study. Various span configurations were investigated and were
refined to the layouts discussed below. The location of the Long Run creek and Portsmouth-
Minford Road dictated that either a 2-span or 4-span bridge would be most economical, with
horizontal clearances to the roadway and hydraulic requirements of Long Run Creek affecting
the locations of the piers and abutments. Three span structure alternatives were also
investigated and dismissed. The 3-span arrangements provided for poorly balanced loading
conditions to maintain clearances as well as being cost prohibitive in comparison to other
options. The different alternatives discussed below modify the location and the number of
piers, as well as the type of superstructure. :

A preliminary bridge construction cost has been prepared for the four (4) Alternatives (See
Appendix A). The unit prices were based on ODOT’s Summary of Contracts Awarded Year
2004 inflated 3.5% each year to the 2008 sale date, unless different unit prices were
recommended by ODOT in September 2005. This estimate will be used as a comparison
between alternatives and as a guide to select the most economical structure. Maintenance costs
such as painting, overlays and re-decking were included for each Alternative.

The structure types that were considered are outlined in the Structure Type Alternative Table
below:
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BRIDGE TYPE ALTERNATIVE TABLE

Structure Type

Alternative . 1s 2 2
Straight, 66" web, Prestressed Prestressed Curved, 68" web,
Superstructure continuous steel Concrete Girders Concrete Girders continuous steel
Type Description plate girders 72” Modified AASHTO | 72” Modified AASHTO plate girders
A709 Grade 50W Type 4 beams Type 4 beams A709 Grade 50W
Proposed Beam 4 Spaces 4 Spaces 5 Spaces 4 Spaces
Spacing @ 9’-6” @9’-9” @7-9” @ 9’-6”
No. of Spans 2(115°-115%) 2 (115115 4(112.5°-145°-110°-78.5") | 4 -(112.5°-145°-110°-78.5")
Stub Type abutments Stub Type abutments ’ .
Abutment Type | " MSE vall swpporied | on MSE wall supporied | %31y JREECHE KR | 97 (IO
yP embankments embankments - 5P & P P & P

(Semi-Integral)

(Semi-Integral)

(EXJ-6-06 Joint)

(EXJ-4-87Joint)

No. of Piers 1 1 3 3
Pier Type T-Type Pier T-Type Pier T-Type Pier T-Type Pier
Sub.struct.ure 19°00°00” 19°00°00” 19°30°00” 19°30°00”
Orientation
Approximate Bridge 230° 230 446’ 446°
Length
Approximate
Structure Depth
Slab 8.75” 8.5” 8.57 8.75”
Haunch 2 27 22 A
Beam 70.0” 72.0” 72.0” 72.0”
Total 80.75” (6.729”) 82.5” (6.875”) 82.57(6.875) 82.75” (6.896°)

Alternatives Discussion:

Alternative 1

This alternative is comprised of a 2-span structure with span lengths of 115°-0” and 115°-0”,
for an overall bridge length of 230’-0” from centerline bearings at abutments, as measured at
the centerline of construction. The abutments and pier are oriented with a 19°00°00” skew with
respect to the reference chord from intersection of centerline of construction and abutment
bearing centerlines. Embankment slopes are supported by MSE walls approximately 40°-45’ in
height at both abutments. The MSE walls are founded 3’ above the 500 year headwater
elevation in accordance with the comments provided 9/1/05 on the original 7/15/05 Structure
Type Study. The slopes in front of the MSE walls will need to be protected with rock channel
protection according to the hydraulic analysis. The MSE walls are set to allow for the adequate
hydraulic opening. A ditch will be required in front of the forward MSE wall to convey the
roadway drainage and floodplain drainage of Long Run Creek. Details of the ditch will need to
be coordinated with the nearby stream relocation.

The abutments will be semi-integral type supported on H-piles as they are located in new
embankment fill. The piles shall be HP14x73 with a design capacity of 95-tons per pile, driven
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to refusal on bedrock. The details of the abutments will follow ODOT Standard Construction
drawings. Piles will need to be sleeved through the MSE wall embankment zone in accordance
with the MSE wall Special Provisions.

The single pier will consist of a T-type pier supported on a spread footing founded on bedrock,
with a design capacity of 15 tsf. The pier dimensions were assumed to estimate quantities and
will need to be established in final design.

The preliminary design of this alternative consists of 5 - 66 web Grade S0W plate girders,
spaced at 9°-6” with 3°-0” minimum and 4’-0” maximum deck overhangs. The design loading
applied was HS-25 (Case I fatigue) with Alternate Military Loading and a future wearing
surface of 60 psf. The girders will be detailed as straight and placed parallel to the reference
chord causing the overhangs to vary to accommodate the large radius curve. Both the left and
right bridge width will be 42°-0” from toe to toe of parapets with an overall bridge deck width
of 45°-0”. Deck thickness, including a 1" monolithic wearing surface, is 8 %4”.

The initial bridge construction cost for Alternative 1 is estimated to be $5,100,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$2,138,000, resulting in a total estimated ownership cost of $7,238,000 in year 2008 dollars.

Alternative 1a

Alternative la is similar to Alternative 1 except that the superstructures for the left and right
structures consist of 5 - 72" Type 4 Modified prestressed beams, spaced at 9°-9” with 2°-10
1/2” minimum and 3°-1 1/2” maximum overhangs. The girders will be placed along chords
between substructures to accommodate the large radius curve. The structures will be simple
span for non-composite dead loads and continuous for composite dead loads and live loads. In
accordance with the BDM, the beams were checked for a simply supported condition under
under all loads except the future wearing surface. Both the left and right bridge width will be
42°-0” from toe to toe of parapets with an overall bridge deck width of 45°-0”. Deck thickness,
including a 1"’ monolithic wearing surface, is 8 1/2”. Standard beam strengths from the BDM
were used for this alternative. However, a 1 ksi increase in final and release strengths may
allow the use of a smaller 66” beam.

The initial bridge construction cost for Alternative 1a is estimated to be $5,320,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $1,102,000, resulting in a total estimated ownership cost of $6,422,000 in year 2008 dollars.

Alternative 2

This alternative is comprised of a 4-span structure with span lengths of 112°-6”, 145°-0”, 110°-
0” and 78°-6", for an overall bridge length of 446°-0” from centerline bearings at abutments,
measured along the centerline of construction. The abutments and piers are oriented with a
19°30°00” skew with respect to the reference chord from intersection of centerline of
construction and abutment bearing centerlines. Embankment slopes of 2:1 are used for both
abutments. The rear embankment toe of slope was set to extend to a minimum elevation of
approximately 632.0 to minimize the amount of fill with below the 100 year flood event. The
forward embankment is set to begin at the 23°-0” clear zone allowing for a traversable roadway
ditch within that zone.
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Both the forward and rear abutments will be stub type supported on H-piles as they are located
in new embankment fill. The piles shall be HP14x73 with a design capacity of 95-tons per pile,
driven to refusal on bedrock. The details of the abutments will follow ODOT Standard
Construction drawings.

The three piers will consist of a T-type piers, each supported on a single spread footing founded
on bedrock, with a design capacity of 15 tsf. The pier dimensions were assumed to estimate
quantities and will need to be established in final design.

The preliminary design of this alternative consists of 6- 72 Type 4 Modified prestressed
beams, spaced at 7°-9” with 3’-0” minimum and 4’-0” maximum overhangs. The design
loading applied was HS-25 with Alternate Military Loading and a future wearing surface of 60
psf. The girders will be placed along chords between substructures to accommodate the large
radius curve. The structures will be simple span for non-composite dead loads and continuous
for superimposed and live loads. In accordance with the BDM the beams are also checked for a
simply supported condition under all loads except the future wearing surface. This analysis
indicates that concrete strengths of 6000 psi at release and 8000 psi final are required.
Preliminary discussions with a precaster indicate concrete strength and shipping feasibility
were not of particular concern or reason for additional cost. Both the left and right bridge width
will be 42°-0” from toe to toe of parapets with an overall bridge deck width of 45°-0”. Deck
thickness, including a 1” monolithic wearing surface, is 8 1/2”

The initial bridge construction cost for Alternative 2 is estimated to be $6,570,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$2,062,000, resulting in a total estimated ownership cost of $8,632,000 in year 2008 dollars.

Alternative 3

Alternative 3 is similar to Alternative 2 except that the superstructures for the left and right
structures are 5- 68” web Grade 50W curved plate girders, spaced at 9°-6” with 3°-6”
overhangs, would be required to accommodate the HS25 design loading. Both the left and
right bridge width will be 42°-0” from toe to toe of parapets with an overall bridge deck width
of 45°-0”. Transverse stiffeners will be used in approximately 3 locations. This provides for a
significant savings in the steel for the web and minimal use of the stiffeners.

The initial bridge construction cost for Alternative 3 is estimated to be $5,990,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$4,187,000, resulting in a total estimated ownership cost of $10,177,000 in year 2008 dollars.
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7. Recommendations:

Based upon the above information and discussions, we recommend Structure Type Alternative
1a, which consists of 2-Span 72” Type 4 Modified prestressed beams with semi-integral
abutments, on MSE wall supported embankments and T-Type piers, for both the left and right
structures. (See Appendix B for the Site Plan and Structure Details).

Our recommendation for Alternative 1a is based on the following items:

a. This Alternative appears to be economical when considering the construction costs.
b. Lowest life cycle costs.

¢. Lowest total ownership costs.
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SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R
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STRUCTURE TYPE STUDY
By: PJP Date: 4/10/2006
Checked: JRC Date: 4/11/2006
ALTERNATIVE COST SUMMARY
Subtotal Subtotal Structure Structure Total Life Cycle Total Relative
Alternative Span Arrangement Total Span Framing Preposed Superstructure Substructure Incidental Contingency Alternative Maintenance Ownership
No. No. Spans Lengths Length {ft.) Alternative Stringer Section Cost Cost Cost (16%) Cost (20%) Const. Cost Cost Cost
1 2 115'- 118" 230.00 5 Steel Girders /per BRIDGE 66" Web Grade 50W $1,933,000 $1,729,000 $585,900 $849,600 $5,100,000 $2,138,000 $7,238,000
- . 5 Prestressed Concrete Modified AASHTO Type 4
1a 2 115'- 115 230.00 Girders /per BRIDGE (72" $1,978,000 $1,844,000 $611,500 $886,700 ‘ $5,320,000 $1,102,000 $6,422,000
" AAR A4 y 6 Prestressed Concrete Modified AASHTO Type 4 :
2 4 112.5'- 145'- 110" - 78.5 446.00 Girders fper BRIDGE (72" $3,397,000 $1,325,000 $755,500 $1,095,500 $6,570,000 $2,062,000 $8,632,000
3 4 112.5'-145'- 110'-78.5' 4486.00 5 Steel Girders /per BRIDGE 68" Web Grade 50W $3,203,000 $1,098,000 $688,200 $997,800 : $5,990,000 $4,187,000 $10,177,000
NOTES:
1. Structure incidental cost allowance includes provision for structure excavation, porous backfill, sealing of concrete surfaces,
structural steel painting, bearings, and crushed aggregate slope protection costs.
2. Estimated construction cost does not include existing siructure removal (if any), which should be quantified seperately, if required.
Cost Summary 1A




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1 - SUPERSTRUCTURE

By: PJP Date: 4/10/2006
Checked: JRC Date: 4/11/2006
SUPERSTRUCTURE
Structural
Total Span Deck Deck Deck Deck Approach Approach Steel Steel Subtotal Construction Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Roadway Framing Proposed Weight Girder Superstructure Complexity Superstructure
No. No. Spans Leths (ft.) (ft.) (cu. yd.) Cost Cost Cost Cost Alternative Girder Section (Pounds) Cost Cost Factor Cost
1 2 115'- 1158 230.00 233 770 $454,300 $193,100 $99,000 $309,100 5 Steel Girders /per BRIDGE 66" Web Grade 50W 675000 $785,804 $1,841,000 5% $1,933,000

Superstructure (Steel Alt 1)




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

I STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1 - SUBSTRUCTURE |
By: PJP Date: 4/10/2006
Checked: JRC Date: 4/11/2006

SUBSTRUCTURE
Pier Pier Abutment Abutment Pile MSE Additional Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Wall Crane Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost Cost
1 2 115'- 115" 5 Steel Girders /per BRIDGE 66" Web Grade 50W $200,900 $45,800 $173,400 $28,400 $184,000 $1,096,900 $0 $1,729,000

COST SUPPORT CALCULATIONS
Pier QC/QA Concrete, Class QSC1 Cost: (Spread Footing) : Pile Foundation Unit Cost ($/ft.): HP 14X73 Piles, Furnished & Driven
Volume Year. Annual Year Total Number of Piles Total Pile
Component (cu. yd.} 2004 Escalation 2008 Cost Length
Cap 88 $421.00 3.5% $483.00 $42,500 - :
Stem 216 $421.00 3.5% $483.00 $104,330 80 SEE QUANTITY CALCULATIONS 4,600
JFooﬁ'ngs 112 $421.00 3.5% $483.00 $54,100 {
Total 416 $200,900 ; : g
Pile Foundation Unit Cost ($/ft.): Year 2005 Annual Year
Unit Cost Escalation 2008
Pier QC/QA Concrete, Class QSC1 Cost: (Drilled Shaft
Furnished $26.47 3.5% $29.30
Volume Year Annual Year Total Driven $9.62 3.5% $10.70
Component {cu. yd.) 2004 Escalation 2008 Cost Total $40.00
Cap 0 $421.00 3.5% $483.00 $0 : Shaft Foundation Unit Cost ($/ft.): 36" Drilled Shaft
Columns 0 $421.00 3.5% $483.00 $0 _
Footings 0 $421.00 3.5% $483.00 $0 Number of Shafts Total Shaft
Total $0 Length
Abutment QC/QA Concrete, Class QSC1 Cost:
Alt. 1 0 SEE QUANTITY CALCULATIONS X 0
Volume Year Annual Year Total
Component (cu.yd.) 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment: 312 $421.00 3.5% $483.00 $150,700 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 47 $421.00 3.5% $483.00 $22,700 Unit Costs ($/sq. ft.):
: $300.00 4. 5% $358.00 Temp. Shoring ‘Temp. Girder
Note: 15% of abutment volume allowed for wingwalls. Area (sq. ft.) Support (lump:sumy)
Cost of Shafts: $ -
Alt. 1 0 $ =
Year 2004 Annual Year
Unit Cost Escalation 2008
Temporary.
Epoxy Coated Reinforcing Steel Shoring $22.50 3.5% $25.80
Unit Cost ($/l1b): MSE Abutment Unit Cost ($/sq. ft.): :
Assume 125 Ibs of reinforcing steel per cubic yard of pier concrete. Total Area Year 2005 Annual Year Cofferdam $32.00 3.5% $36.70
Assume 90 |bs of reinforcing steel per cubic yard of abutment concrete. (sq. ft.) Unit Cost Escalation 2008 :
Year Annual Year Alt, 1 19,800 $50.00 3.5% $55.40 Additional Crane Cost
2004 Escalation 2008
$ s
Pier $0.77 3.5% $0.88
Abutment $0.77 3.5% $0.88

Substructure (Steel Alt 1) 3A




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

| STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1 - QUANTITY CALCULATIONS l
By: PJP Date: 4/10/2006
Checked: JRC Date: 4/11/2006
Pier Quantities . : Pile Quantities
y : Cap Stem Footin P Load/girder < Total Girder | SubstWt | Pile ; g 1 | Total Pile Length
Pier Location |Length Widih |Depth |Area Volume |Width [Height [Length Volume |Width [Depth [Length Volume Total Volume Location (Kips) # Girders Load (kips) Cap.(Kips No. Piles | Increase Factor Top Elev. | Bot Elev. | Pile Length o
Pier 1 (Spr Ftg) 46 3 8.67| 26.01 1196 3 51(19.00 2907 15 4| 25.00 1500 5603 Rear Abut. 0 0 0 0 140 0 11 690.0 631.0 60.0] “F 1200
Pier 2 Pier 1 0 0 0 0 140 0 1 0 0 Sl
Pier 3 0 Pier 2 0 0 0 0 140 0 11 0 0
Pier 4 0 Pier 3 0 0 0 0 140 0 1] 0 0
Pier 5 0 Pier 4 0 0 0 0 140 0 1] 0 0
Pier 6 0 Pier 5 0 0 0 0 140 0 1] 0 0
Pier 7 _ 0 Pier 6 0 0 0 0 140 0 1) 0 0
Total (Cu.Ft.) 1196 2907 1500 5603 Pier 7 0 0 0 0 140 0 115 0 0
Total (Cu.Yd.) 44 108 56 208 Fwd. Abut. 0 0 0 0 140 0 1} 678.5 626
Qty x 2 (LR) 88 216 112 416 Total
Qty x 2 (L/R)
; Abutment Quantities . ‘ 36" Drilled Shafts for Piers - s
| Length Backwall Beam Seat Footing Load/girder : Subst Wt Pile ; ~ Total Total Shaft Length|
Abut Location (feet) |Width |Depth |Area Volume | Width |Height |Area Volume | Width [Depth | Area  |# Footi] Volume Total Volume Location (Kips) # Girders| Total Load (kips) Cap.(Kips No. Piles | Increase Factor | _Shafts Top Elev. | Bot Elev. | Pile Length L ahin
Rear Abut 47.5 3 6.75| 20.25 962 3 2| 6.00 285 6 3 18 1 855 2102 Rear Abut. 0 0 0 0 0 0 1| 0 0 0.0]" ;
Fwd. Abut 47.5 3 6.75[ 20.25 962 3 2| 6.00 285 6 3 18 1 855 2102 Pier 1 0 0 0 0 0 0 1 [ 0 0 0.0}
Total (Cu.Ft.) 1924 570 1710 4204 Pier 2 0 0 Q 0 0 0 1] 0 0 0.0f"
Total (Cu.Yd.) 71 21 63 156 Pier 3 0 0 0 0 0 0 1 0 0 0.0
Qty x 2 (L/R) 142 42 126 312 Pier 4 0 0 0 0 0 0 1|5 0 0 0.0}
Pier 5 0 0 0 0 0 0 1) 0 0 0.0}"
Pier 6 0 0 0 0 0 0 1] 0 0 0.0}
_ — Pier 7 0 0 0 0 0 0 10 0 0 0.0
MSE Abutment Wall Quantities Fwd. Abut. 0 10 0 0 0 0 1 0 0 0.0].
. Wall Total
e Height |Length |Area |Volume
Rear Abut 40 0.0
RA Wing (L) 0.0
RA Wing (R) 0.0 _
Superstructure Steel Quantities
Fwd Abut 40 0.0 Wt.of girder Total
FA Wing (L) 0.0 Location (Ib)/ft # Girders | Span Length Weight
FAWing (R) 0.0 Span 1 293 10 115 337500
Span 2 293 10 115 337500
Span 3 0 0 4] 0
Total (Sq.Ft.) 19800 Span 4 0 0 0 0
Span 5 0 0 0 0
Note: MSE wall area from CAD. Span 6 0 0 0 0
Span 7 0 0 0 0
Span 8 0 0 0 0
Total 675000
total steel weight per girder (Ib.) = 67500
Total Span length (ft.)= 230.00
Weight Per ft. =

Quantity Calculation (Steel Alt 1) 4A



SCI-823-0.00 - PORTSMOUTH BYPASS

Date: 4/10/2006
Checked: Date: 4/11/2006

SUPERSTRUCTURE

Total Span Deck Deck Deck Approach Prestressed Subtotal Construction Subtotal

pan Arrangement Volume Concrete Reinforcing Roadway Framing Proposed Concrete Superstructure Complexity Superstructure

Alt S
S Lengths ) Cost Cost Alternative er Section Cost Cost Factor Cost

$99,000 5 Presireasad Concrels Cirdars Modified AASHTO Type 4 (72") $842,100 884,000 $1,978,000

L e Iper BRIDGE

= B

H
u
D
n
D

 Annual

lati

QCIQA Concre!
Unit Cost (§/

=3

Superstructure (Concrete Alt 1a)




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 1a - SUBSTRUCTURE
By: PJP Date: 4/10/2006
Checked: JRC Date: 4/11/2006
SUBSTRUCTURE
Pier Pier Abutment Abutment Pile MSE Additional Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Wall Crane Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost Cost
i . 5 Prestressed Concrete Girders ; «
1a 2 115' - 115 Iper BRIDGE Modified AASHTO Type 4 (72") $231,900 $52,800 $173,400 $28,400 $186,000 $1,096,900 $75,000 $1,844,000
COST SUPPORT CALCULATIONS
Pier QC/IQA Concrete, Class QSC1 Cost: (Spread Footing) Pile Foundation Unit Cost ($/ft.): HP. 12X53 Piles, Furnished & Driven
- Alt 1
Volume Year Annual Year Total Number of Piles _ Total Pile
Component {cu. yd.) 2004 Escalation 2008 Cost Length
Cap 132 $421.00 3.5% $483.00 $63,760 : :
Stem 216 $421.00 3.5% $483.00 $104,330 96 SEE QUANTITY CALCULATIONS 5,520
Footings 132 $421.00 3.5% $483.00 $63,760 .
Total 480 $231,900
Pile Foundation Unit Cost ($/ft.):  Year 2004 Annual Year
Unit Cost Escalation 2008
Pier QC/QA Concrete, Class QSC1 Cost: (Drilled Shaft) :
Alt 1 Furnished $20.15 3.5% $23.10
Volume Year Annual Year Total Driven $9.24 3.5% $10.60
Component (cu.yd.) 2004 Escalation 2008 Cost Total $33.70
Cap 0 ; $421.00 3.5% $483.00 $0 Shaft Foundation Unit Cost ($/ft.): 36" Drilled Shaft
Columns 0 $421.00 3.5% $483.00 $0
Foatings 0 $421.00 3.5% $483.00 $0 Number of Shafts Total Shaft
Total $0 Length
Abutment QC/QA Concrete, Class QSC1 Cost: -
Alt. 12 0 SEE QUANTITY CALCULATIONS 0
Volume Year Annual Year Total
Component {cu. yd.) 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment 312 $421.00 3.5% $483.00 $150,700 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 47 $421.00 3.5% $483.00 $22,700 Unit Costs ($/sg. ft.):
$300.00 4.5% $358.00 Temp. Shoring Temp. Girder
Note: 15% of abutment volume allowed for wingwalls. Area (sq. ft.) Support (lump sum)
Cost of Shafts: $ -
Alt. 12 0 $ -
Year 2004 Annual Year
Unit Cost Escalation 2008
Temporary
Epoxy Coated Reinforcing Steel Shoring $22.50 3.5% $25.80
Unit Cost ($/Ib): MSE Abutment Unit Cost ($/sq. ft.):
Assume 125 Ibs of reinforcing steel per cubic yard of pier concrete. Total Area Year 2005 Annual Year Cofferdam $32.00 3.5% $36.70
Assume 90 Ibs of reinforcing steel per-cubic yard of abutment concrete. (sq. ft.) Unit Cost Escalation 2008
Year Annual Year Alt. 2 19,800 $50.00 3.5% $55.40
2004 Escalation 2008 Additional Crane Cost
Pier $0.77 3.5% $0.88 $ 75,000
Abutment $0.77 3.5% $0.88

Substructure (Concrete Alt 1a)

B6A




SCI1-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE1a - QUANTITY CALCULATIONS I
By: PJP Date: 4/10/2006
Checked: JRC Date:  4/11/2006
E : Pier Quantities TR TS Pile Quantities : W : :
Cap Stem Footin Load/girder y Total Girder | Subst Wt Pile ‘ FEE AR x Total Pile Length
Pier Location |Length Width |Depth |Area Volume | Width | Height | Length Volume |Width | Depth [Length Volume Total Volume Location (Kips) # Girders Load (kips) | Cap.(Kips No. Piles | Increase Factor Total F_IFQ; Top Elev. | Bot Elev. | Pile Length SR
Pier 1 (Spr Ftg) 46 4.5 8.67| 39.02 1795 3 51 19.00 2907 16 4| 28.00 1792 6494 Rear Abut. 0 0 0 0 140 0 118 24 690.0 631.0 DR
Pier 2 0 Pier 1 0 0 0 0 140 0 11 0 0 0
Pier 3 0 Pier 2 0 0 0 0 140 0 1| 0 0 0
Pier 4 0 Pier 3 0 0 0 0 140 0 158 ey 0 0
Pier 5 0 Pier 4 0 0 0 0 140 0 1l L0 0 0
Pier 6 0 Pier 5 0 0 0 0 140 0 0 0 0
Pier 7 0 Pier 6 0 0 0 0 140 0 z o 0 0
Total (Cu.Ft.) 1795 2907 1792 6494 Pier 7 0 0 0 0 140 0 1] 0 0 0
Total (Cu.Yd.) 66 108 66 241 Fwd. Abut. 0 0 0 0 140 0 1| 24 678.5 626
Qty x 2 (UR) 132 216 132 482 Total _ 48
Qty x 2 (L/R) 96
‘ ; Abutment Quantities i Includes 5' of additional length into rock
. Length Backwall Beam Seat Footin
Abut Location | “c. .\ [WWidih [Depth |Area |Volume |Width |Height [Area Volume |Width |Depth |Area Vaturn | O vakeme )
Rear Abut 47.5 3| 675 2025 962 3 2| 6.00 285 6 3 18 1 855 2102 : ; 36" Drilied Shafts for Piers i i
Fwd. Abut 475 3| 6.75] 20.25 962 3 2| 6.00 285 6 3 18 1 855 2102 .| Load/girder [, . SubstWt [ Pile - Total P Total Shaft Length
Total (Cu.Ft.) 1924 570 1710 4204 Location (Kips) # Girders| Total Load (kips) | Cap.(Kips No. Piles | increase Factor Shafts Top Elev. | Bot Elev.| Pile Length 3 % g
Total (Cu.Yd.) 71 21 63 156 Rear Abut. 0 0 0 0 0 0 1[0, 0 0 0.0]%
Qty x 2 (LIR) 142 42 126 312 Pier 1 0 0 0 0 0 0 1] 0 0 0 2.0
Pier 2 0 0 0 0 0 0 1|0 L0 0 0 2.0]°
Pier 3 0 0 0 0 0 0 1 pih] 0 0 0.0
Pier 4 0 0 0 0 0 0 1) o] 0 0 0.0[
Pier § 0 0 0 0 0 0 1[5 0 0 0 0.0}
Pier 6 0 0 0 0 0 0 1 | 0 0 0 0.0f
|Pier 7 0 0 0 0 0 0 1 [ o0 0 0 0.0}
Fwd. Abut. o 10 0 0 0 0 11 0 0 0 0.0
Total ‘ 0 4
~ MSE Abutment Wall Quantities Superstructure Steel Quantities
i Wall 5 Wt.of girder ] Total
Abut Location Height |Length |Area Volume Location (Ib)ft # Girders | Span Length Weight
Rear Abut 40 0 0.0 Span 1 0 0 100 0
RAWing (L) 0 0 0.0 Span 2 0 0 100 0
RA Wing (R) 0 0 0.0 Span 3 0 0 0 0
Span 4 0 0 0 0
Fwd Abut 40 0 0.0 Span 5§ 0 0 0 0
FA Wing (L) 0 0 0.0 Span 6 0 0 0 0
FAWIng(R) 0 0 0.0 Span7 0 0 0 Q
Span 8 0 0 0 0
Total (Sq.Ft.) 19800 Total 0
Note: MSE wall area from CAD. total steel weight per girder {Ib.) = 0
Total Span length (ft.)= 230.00
Weight Per ft. =

Quantity Calculation (Concrete Alt 1a)

TA



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R
STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER A

By: PJP Date: 4/10/2006
ked: JRC Date; 4/11/2006

SUPERSTRUCTURE

Total Span Deck Deck Approach Prestressed  Expansion Subtotal Construction Subtotal

Alternative pan Arrangement Concrete Reinforcing Roadway Framing Proposed Concrete Joint Superstructure Complexity Superstructure
Length { Cost Cost Cost Alternative Stringer Section Cost Cost Cost Factor Cost

$856,700 6.Prey ref::r"acg’lg%"’ée Gty Modified AASHTO Type 4 (72") 032260  $52,664 $3,235,000 % $3,397,000

Jnit Costs:

. Unit Cost (
=t

QCIQA Concrete.

Superstructure (Concrete Alt 2)




SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R
STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 2 - SUBSTRUCTURE

By. PJP Date: 4/10/2006
Checked: JRC Date: 4/11/2006

SUBSTRUCTURE
MSE
Pier Pier Abutment Abutment Pile Abutment Additional Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation & Wingwall Crane Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost Cost
2 4 1125 - 145'-110'- 785 © P'es“ef::rc‘é;’lggeée Girdere Modified AASHTO Type 4 (72") $606,500 $158,600 $165,500 $27,100 $202,200 $0 $75,000 $1,325,000
COST SUPPORT CALCULATIONS
Pier QC/QA Concrete, Class QSC1 Cost: (Spread Footing) Pile Foundation Unit Cost ($/ft.): HP 12X53 Piles, Furnished & Driven
Alt 1 }
Volume Year Annual Year Total Number of Piles Total Pile
IComponent {cu.vd) 2004 Escalation 2008 Cost Lenath
Cap 398 - $421.00 3.5% $483.00 $192,230 .
Stem 646 $421.00 3.5% $483.00 $312,020 96 SEE QUANTITY CALCULATIONS 6,000
Footings: 398 $421.00 3.5%: $483.00 $192,230 : :
Total 1442 - $696,500 :
Pile Foundation Unit Cost ($ift.):  Year 2004 Annual Year
_ Unit Cost Escalation 2008
Pier QC/QA Concrete, Class QSC1 Cost: (Drilled Shaft)
: Alt:1 Furnished $20.15 : 3.5% $23.10
Volume Year. Annual Year Total Driven $9.24 : 3.5% $10.60
Component (cu. yd.) 2004 Escalation 2008 Cost Total $33.70
Cap 0 $421.00 3.5% $483.00 $0 Shaft Foundation Unit Cost {$/ft.): 36" Drilled Shaft
Columns 0 $421.00 3.5% $483.00 $0 :
Footings 0 - $421.00 3.5% $483.00 $0 Number of Shafts Total Shaft
Total : $0 Length
Abutment QC/QA Concrete, Class QSC1 Cost:
Alt 2 0 SEE QUANTITY CALCULATIONS 0
Volume Year Annual Year Total
Component {cu.yd.) 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment 298 $421.00 3.5% $483.00 $143,900 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 45 $421.00 3.5% $483.00 $21,600 Unit Costs ($/sqg. ft.):
i ] $300.00 4.5% $358.00 Temp. Shoring Temp. Girder
Note: 15% of abutment volume allowed for wingwalls. Area (sq. ft.) Support (lump sum)
: Cost of Shafts: $ -
Alt 2 0 $ -
Year 2004 Annual Year
Unit: Cost Escalation 2008
Temporary.
Epoxy Coated Reinforcing Steel Shoring $22.50 3.5% $25.80
Unit Cost ($/1b): MSE Abutment Unit Cost ($/sq. ft.):
Assume 125 |bs of reinforcing steel per cubic yard of pier concrete. Total Area Year 2005 Annual Year Cofferdam $32.00 3.5% $36.70
Assume 90 |bs of reinforcing steel per cubic yard of abutment concrete. {sq. ft.) Unit.Cost Escalation 2008
Year Annual Year Alt. 2 0 $50.00 3.5% $55.40
2004 Escalation 2008 Additional Crane Cost
Pier $0.77 3.5% $0.88 $ 75,000
Abutment $0.77 3.5% $0.88

Substructure (Concrete Alt 2)

9A




SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 2 - QUANTITY CALCULATIONS |
By: PJP Date: 4/10/2006
Checked: JRC Date:  4/11/2006
e E e Pier Quantities T _ : - - _ "Pile Quantities : e , :
. Cap Stem Footin Load/girder Total Girder | Subst Wt Pile I Total Pile Length'
Pier Location |Length Width |Depth |Area Volume | Width [Height |Length Volume |Width [Depth [Length Volume Total Volume Location (Kips) # Girders Load (kips) Cap.(Kips No. Piles | Increase Factor ".qualllﬁrl_g? Top Elev. | Bot Elev. | Pile Length | e
Pier 1 (Spr Ftg) 46 4.5 8.67[ 39.02 1795 3 53| 19.00 3021 16 4| 28.00 1792 6608 Rear Abut. 0 0 0 0 140 0 1 24 690.0 631.0 65.00 11560
Pier 2 (Spr Ftg) 46 4.5 8.67| 39.02 1795 3 51 19.00 2907 16 4| 28.00 1792 6494 Pier 1 0 0 0 0 140 0 11 0 0 0 20 tiin
Pier 3 (Spr Fig) 46 4.5 8.67| 39.02 1795 3 49| 19.00 2793 16 4| 28.00 1792 6380 Pier 2 0 0 0 0 140 0 11 el 0 0 2.0{0 L 0]
Pier 4 0 Pier 3 0 0 0 0 140 0 11 el 0 0 20| 0
Pier 5 0 Pier 4 0 0 0 0 140 0 1|8 ) 0 0 20} 20
Pier 6 0 Pier 5 0 0 0 0 140 0 1] 0 0 0 2.0 0
Pier 7 — — 0 Pier 6 0 0 0 0 140 0 10 0 0 0 2.0) B
Total (Cu.Ft.) 5384 8721 5376 19481 Pier 7 0 0 0 0 140 0 1 S0 0 0 2.0 [ SO
Total (Cu.Yd.) _ 199 323 199 722 Fwd. Abut. 0 0 0 0 140 0 1]i8 24 678.5 626 60.0] 1440
Qty x 2 (L/R) 398 646 398 1444 Total — 48 : : . 3000
Gty x 2 (UR) 96 6000
B . _ ; Abutment Quantities :
. Length Backwall Beam Seat Footin
Abut Location | e " [Width [Depth |Area [Volume |Width [Height [Area Volume |Width |Depih [Area |# Foofid Volume | Cr2) volume
Rear Abut 47.5| 175 7] 1225 582| 3.75 3| 1125 534| 6.25 3| 18.75 1 891 2007 e Al : i 36" Drilled Shafts for Piers’ G .
Fwd. Abut 475] 175 7| 12.25 582| 3.75 3] 11.25 534| 625 3| 1875 1 891 2007 [ Load/girder |, . SubstWt | Pile ] 7 ; Total Shaft Length|
Total (CuFL) 1164 1069 781 074 Location (Kips) # Girders| Total Load (kips) Cap.(Kips No. Piles | Increase Factor | Top Elev. | Bot Elev. | Pile Length | = f(Fee’-t’.
|Tota| (Cu.Yd.) 43 40 66 149 Rear Abut. 0 0 0 0 0 0 11 0 0 S
Qty x 2 (L/R) 86 80 132 298 Pier 1 0 0 0 0 0 0 1 0 0
Pier 2 0 0 0 0 0 0 118 0 0
Pier 3 0 0 0 0 0 0 1]8 0 0
Pier 4 0 0 0 0 0 0 11 0 0
Pier 5 0 0 0 0 0 0 1} 0 0
Pier 6 0 0 0 0 0 0 1] 0 0
Pier 7 0 0 0 0 0 0 10 0 0
MSE Abutment Wall Quantities Fwd. Abut. 0 10 0 0 0 0 1[ 0 0
3 Wall Total i
I Height |Length |Area Volume _
Rear Abut 0 0 0 ‘Superstructure Steel Quantities :
RA Wing (L) 0 0 0 2 Wt.of girder Total
RAWing (R) 0 0 0 Location (b)ft # Girders | Span Length Weight
Span 1 0 0 0
Fwd Abut 0 0 0 Span 2 0 0 0 0
FAWing (L) 0 0 0 Span 3 0 0 0 0
FAWing (R) 0 0 0 Span 4 0 0 0 0
Span 5§ 0 0 0 0
Span 6 0 0 0 0
Total (Sq.Ft.) 0 Span 7 0 0 0 0
Span 8 0 0 0 0
Total 0
total steel weight per girder (Ib.} = 0
Total Span length (ft.)= 230.00
Weight Per ft. =

Quantity Calculation {Concrete Alt 2} 10A



SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

Superstructure (Steel Alt 3)

STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - SUPERSTRUCTURE 1

By: PJP Date: 4/10/2006

™ Checked: JRC Date: 4/11/2006
SUPERSTRUCTURE
M Structural
Total Span Deck Deck Deck Deck Approach Steel Structural Expansion Subtotal
- Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Framing Proposed Weight Steel Joint Superstructure
No. No. Spans Lengths (ft.) (ft.) (cu. yd.) Cost Cost Cost Alternative Girder Section (Pounds) Cost Cost Cost
m o
3 4 112.5'- 145'-110'- 78.5' 446.00 449.00 1484 $875,500 $372,100 $82,500 5 Steel Girders /per BRIDGE 68" Web Grade 50W 1,322,000 $1,820,400 $52,664.10 $3,203,000

11A




SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

I STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - SUBSTRUCTURE |
By: PJP Date: 4/10/2006
Checked: JRC Date: 4/11/2006
SUBSTRUCTURE
Pier Pier Abutment Abutment Pile Additional Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Crane Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost
3 4 112.5'- 145'- 110' - 78.5' 5 Steel Girders /per BRIDGE 68" Web Grade 50W $601,800 $137,100 $163,300 $26,800 $168,500 $0 $1,098,000
COST SUPPORT CALCULATIONS
Pier QC/QA Concrete, Class QSC1 Cost: (Spread Footing) ° Pile Foundation Unit Cost ($/ft.): HP.12X53 Piles, Furnished & Driven
Volume Year Annual Year Total - : Number of Piles Total Pile
Component {cu. yd.) 2004 Escalation 2008 Cost : : Length
Cap 266 © $421.00 3.5% $483.00 $128,480 _
Stem 646 - $421.00 3.5% $483.00 $312,020 80 SEE QUANTITY CALCULATIONS 5,000
Footings 334 $421.00 3.5% $483.00 $161,320
Total 1246 $601,800 :
Pile Foundation Unit Cost ($/ft.): Year 2004 Annual Year
: Unit Cost Escalation 2008
Pier QC/QA Concrete, Class QSC1 Cost: (Drilled Shaft)
Furnished $20.15 3.5% $23.10
Volume Year Annual Year Total : Driven $9.24 3.5% $10.60
Component (cu. yd)) 2004 Escalation 2008 Cost Total _ $33.70
Cap 0 $421.00 3.5% $483.00 $0 Shaft Foundation Unit Cost ($/ft.): 36" Drilled Shaft
Columns 0 $421.00 3.5% $483.00 $0
Footings 0 $421.00 3.5% $483.00 $0 Number of Shafts Total Shaft
Total $0 } Length
Abutment QC/QA Concrete, Class QSC1 Cost: :
0 SEE QUANTITY. CALCULATIONS (0
Volume Year Annual Year Total
Component {cu. yd.} 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment 294 $421.00 3.5% $483.00 $142,000 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 44 $421.00 3.5% $483.00 $21,300 Unit Costs ($/sq. ft.):
$300.00 4.5% $358.00 Temp. Shoring Temp. Girder
Note: 15% of abutment volume allowed for wingwalls. Area (sq. ft. Support {lump sum}
Cost of Shafts: $ -
Alt. 3 0 $ =
Year 2004 Annual Year
Unit Cost Escalation 2008
Temporary
Epoxy Coated Reinforcing Steel Shoring $22.50 3.5% $25.80
Unit Cost ($/Ib): MSE Abutment Unit Cost ($/sq. ft.):
Assume 125 Ibs of reinforcing steel per cubic yard of pier concrete. Total Area Year 2004 Annual Year Cofferdam $32.00 3.5% $36.70
Assume 90 |bs of reinforcing steel per cubic yard of abutment concrete. (sq. ft.) Unit Cost Escalation 2008
Year Annual Year Alt. 3 $50.00 3.5% $57.40 Additional Crane Cost
2004 Escalation 2008
$ &
Pier $0.77 3.5% $0.88
Abutment $0.77 3.5% $0.88

Substructure (Steel Alt 3)

12A




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - QUANTITY CALCULATIONS

By: PJP
Checked: JRC
Pier Quantities - G
Pier Location Stem Footin
! ! Width Volume Length Volume Length rend Vo
Pier 1 (Spr Ftg) 46 3 26.01 1196 19.00 3021 25.00 1500 5717
Pier 2 (Spr Ftg) 46 3 26.01 1196 19.00 2907 25.00 1500 5603
Pier 3 (Spr Ftg) 46 3 26.01 1196 19.00 2793 25.00 1500 5489
Pier 4 0
Pier 5 0
Pier 6 0
Pier 7 0
Total (Cu.Ft.) 3589 8721 4500 16810
Total (Cu.Yd.) 133 323 167 623
266 646 334 1246
3 Abutment Quantities AES
v Beam Seat Footin
Abut Locati
HiHacaton Width Volume Area Volume Area |# Footil Total Volume
Rear Abut 47.5 1.75 11.90 565 11.25 534 18.75 1 1990
Fwd. Abut 47.5 1.75 11.90 565 11.25 534 18.75 1 1990
Total (Cu.Ft.) 1131 1069 3981
Total (Cu.Yd.) 42 40 66 147
84 80 132 294

Date:
Date:

4/10/2008
4/11/2008

Pile Quartities

Location

Load/girder
(Kips)

# Girders

Total Girder
Load

Subst Wt

(kips)

Pile
Cap.(Kips

No. Piles | Increase Factor

Top Elev.

Bot Elev.

Rear Abut.

140

631.0

Pier 1

140

0

Pier 2

140

Pier 3

140

Pier 4

140

Pier 5

140

Pier 6

140

[=l[=ll=]l=]i=]

Pier 7

olojo|c|o|o|o|o|o

olo|o|o|o|o|o|o|o
ol|o|o|o|o|o|o|o|o

[=1[=]k=l{=]]=] (=] (=] [=][=)

140

ol|o|o|o|olol|o|o|o

o|ololclelalal

Fwd. Abut.

140

alalalalalalalal=

(=] k=]

Total

Qty x 2 (UR)

36" Drilled Shatfts for Piers

Location

' Load.'glrdef

(Kips)

# Girders| Total Load

Subst Wt

(kips)

Pile
Cap.(Kips

No. Piles | Increase Factor |

| Top Elev.

Bot Elev.

Shaft Length

Rear Abut.

Pier 1

Pier 2

Pier 3

Pier 4

Pier 5

Pier 6

Pier 7

Fwd. Abut.

olo|o|o|o|o|o|o|o

ojo|o|o|o]|o|o]|o|o
[=1[=]l{=1[=]{=][=]{=]10=](=]

=y

o|lo|o|o|o|o|o|o|o

ojlojo|o|o|o|o] oo

ojo|ojo|o|o|o|o|o

alalalalalalalal=

[=][=]{=][=]{=]f=] (=] =] (=]

[=1{=][{=li=][=]=l (=] =] [=]

[Total

0
0
0
0
0
b
0
0
0
0

Superstructure Steel Quantities

Location

Wt.of girder
(Ib)/ft

# Girders | Span Length

Total
Weight

Span 1

296

10 113

333464

Span 2

296

10 145

429798

Span 3

296

10 110

326054

Span 4

296

10 79

232684

Span 5

0

0 0

Span 6

Span7

Span 8

0
0
0

0 0
0 0
0 0

olojolo

Total

1322000

total steel weight per girder (Ib.) =

Total Span length (ft.)=
Weight Per ft. =

Quantity Calculation (Steel Alt 3)

132200
446.00



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Portsmouth - Minford Road (S.R. 139) L&R

STRUCTURE TYPE STUDY - LIFE CYCLE COSTS

LIFE CYCLE MAINTENANCE COST

Structural Steel Painting *

By: PJP
Checked: JRC

Superstructure Sealing

Date: 4/10/20068
Date: 4/11/2006

Approach Pavement Resurfacing

Year
2008
§1.12

Year
2008
$82.62

Wearing Course
Volume (cu. vd.)

38.0
38.0
0.0
0.0

Cost Number of Total Cost Number of Total Cost Number of Total
Alt. Span Arrangement Framing Per Maintenance Life Cycle Per Maintenance Life Cycle Per Maintenance Life Cycle
No. No. Spans Lengths Alternative Cycle Cycles Cost Cycle Cycles Cost Cycle Cycles Cost
1 2 230.00 5 Steel Girders /per BRIDGE $569,200 2 $1,138,400 $0 0 50 $4,200 10 $42,000
1a 2 230.00 5 Prestressed Concrete Girders /per BRIDGE $0 0 $0 $58,200 2 $116,400 $4,200 10 $42,000
2 4 446,00 6 Prestressed Concrete Girders /per BRIDGE $0 0 $0 §$120,100 2 $240,200 $0 10 S0
3 4 446.00 5 Steel Girders /per BRIDGE $1,162,400 2 $2,324,800 $0 0 $0 $0 10 $0
Bridge Deck Overlay (5) Bridge Redecking (5) Superstructure Total Total
Deck Deck Number of Total Deck Deck Deck Deck Number of Total Life Cycle Initial Relative
Alt. Span Amrangement Framing Demo & Deck Joint Maintenance Life Cycle Concrete Reinforcing Joint Removal Maintenance Life Cycle Maintenance Construction Ownership
No. No.Spans __ Lengths Alternative Chipping Overlay Gland (2) Cycles Cost Cost (3) Cost (3) Cost (2) Cost Cycles Cost Cost (1) Cost Cost
1 2 230 5 Steel Girders /per BRIDGE $62,800 $76,100 nfa 1 $138,900 $454,300 $193,100 nfa $171,400 1 $818,800 $2,138,000 $5,100,000 $7,238,000
1a 2 230 5 Prestressed Concrete Girders /per BRIDGE $62,800 $76,100 nfa 1 $138,900 $444,600 $188,700 nfa $171,400 1 $804,700 $1,102,000 $5,320,000 $6,422,000
2 4 446 6 Prestressed Concrete Girders /per BRIDGE $121,700 $147,500 $12,819 1 $269,200 $856,700 $363,500 $52,664 $332,400 1 $1,562,600 $2,062,000 $6,570,000 $8,632,000
3 4 446 5 Steel Girders /per BRIDGE $121,700 $147,500 $12,819 1 $282,019 $875,500 $372,100 $52,664 $332,400 1 $1,580,000 $4,187,000 $5,990,000 $10,177,000
Structural Steel Painting: Bridge Redecking: NOTES:
Structural Steel Area: Bridge Deck Joint Cost per foot: Life cycle maintenance costs assume a 75 -year struciure life, and are expressed in present value
Total Assumed Ave. Naminal Secondary Total Year Annual Year (2008 construction year) dollars.
Web No. Span Bot. Flange Exposed Girder Member Exposed Steel Structural Expansion Joint Including 2005 Escalation 2008
Depth (in.) Stringers Length (ft.) Width (in.} Area (sq. ft.) Allowance Area (sqg. ft.) Elastomeric Strip Seal © $250.00° 3.5% $277.18 Bridges are assumed to have semi-integral abutments, therefore no strip seal deck joints will be required except for Alt. 3.
Alt. 1 66 10 230.00 18.00 35,650 20% 42,800 Bridge No. See Superstructure Cost sheet.
Alt. 3 68 10 446.00 20.00 72,847 20% 87,400 Width Joints
Alt. 1 90.00 0 See Alternative Cost Summary sheet.
Alt. 1a 90.00 0
Painting Cost per sq. ft.: Alt, 2 90,00 2 Assume bridge deck overlay at Year 25 and bridge deck replacement at Year 50.
Year Annual Year Alt. 3 90.00 2 Assume superstructures are painted or sealed on a 25-year recurrence interval.
2005 Escalation 2008 Assume complete bridge replacement at Year 75.
Prep. $6.75 3.5% $7.48 Bridge Deck Removal Cost:
Prime $1.75 3.5% $1.94 Life cycle maintenance cost diffarences are assumed to be predominately a function of superstructure maintenance costs.
Intermed. $1.75 3.5% $1.94 Deck Area (3) Year Deck Removal Consequently, substructure lifecycle maintenance costs are not included in this analysis.
Finish $1.75 3.5% $1.94 (sq. ft.) 2008 Cost
Total $12.00 $13.30
AlL.1 20,700 $8.28 $171,400 Approach Pavement Resurfacing:
Alt. 1a 20,700 $8.28 $171,400 Resurface Perpetual Asphalt Pavement:
Superstructure Sealing: Alt. 2 40,140 $8.28 $332,400 Resurfacing Units Costs:
PS8 Concrete |-Beam Area: Alt. 3 40,140 $8.28 $332,400 Year Annual
72" Modified AASHTO Type 4 ) 2004 Escalation
H vV  Diag. No. Total Pavement Planing, Asphalt Concrete, per sg. yd. $0.98 3.5%
Bot. Flange 26 1 26.00 Bridge Deck Overlay (item 848): {llem 254)
8 2 16.00 Bridge Deck MSC Overlay Cost per sq. yd.:
Lower Fillets -] 9 12.73 2 2548 Year Annual Year Year Annual
Web 46 2 92,00 Micro Silica Medified Concrete Overlay 2004 Escalation 2008 2004 Escalation
Upper Fillets 3 3 4.24 2 8.49 Using Hydrodemalition (1.25" thick) $25.58 3.5% $29.35 Asphalt Concrete Surface Course, per cu, yd. $72.00 3.5%
11 2 11.18 2 2236 Surface Preparation
Top Flange 4 2 8.00 Using Hydrodemolition $22.85 3.5% $26.22
Total Exposed Perimeter 198.30 in. Asphalt Resurfacing Costs:
Hand Chipping $37.07: 3.5% $42.54 Approach Approach
66" Modified AASHTO Type 4 Roadway Roadway Resurfacing Wearing Course
H vV  Diag. No. Total Bridge Deck MSC Overlay Cost per cu. yd.: Lenath (ft.) (4 Width (ft.) Area (sg. Thickness (in.)
Bot. Flange 26 1 26.00 Micro Silica Modified Concrete Overlay
8 2 16.00 {Variable Thickness), Material Only $144.00 3.5% $165.24 Alt. 1 216.0 38.0 912 1.50
Lower Fillets 9 9 12.73 2 2546 Alt. 1a 216.0 38.0 912 1.50
Web 40 2 80.00 Hand Variable Alt. 2 0.0 38.0 0 1.50
Upper Fillets 3 3 4.24 2 B49 Deck Area (3) Deck Area Chipping Thickness All. 3 0.0 38.0 0 1.50
11 2 11.18 2 2236 (sq. ft.) (sqg. yd.) (sq.yd.) Repair {cu. yd.)
Top Flange 4 2 8.00 in.
Total Exposed Perimeter 186.30 Alt. 1 20,700 2,300 58 52
PS Concrete Area: Alt. 1a 20,700 2,300 58 52
Total Nominal Secondary Total Alt. 2 40,140 4,460 112 101
No. Span Expcsed Beam Member Exposed Concrele Alt. 3 40,140 4,460 112 101
Stringers Length (ft.) Area (sq. ft.} Allowance Area (sq. yd.
Assume 25% of deck area requires removal to depth of 4.5" (3.25" additional removal).
Alt. 1a 12 230.00 42,849 10% 5,240
Alt. 2 12 446.00 88,443 10% 10,810 Bridge Deck Joint Gland Replacement Cost per foot:
Year Annual Year
Sealing Cost per sq. yd.: 2005 Escalation 2008
Year Annual Year Elastomeric Strip Seal Gland $62.50 3.5% $68.29
2004 Escalation 2008
Epoxy-Urethane Sealer $9.68 3.5% $11.11

Assume gland replacement cost equals 25% of original deck joint construction cost.

Life Cycle Cost
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§'=' i ::.’.‘.’,',','.',',',"PQ;‘ / ] L2/ NN EXISTING, WATER LINE OFF BRIDGE_LOCATIONS BORING LOCATIONS
I ! i o if \ (TO BE REMNJCATED) LOCATION | STATION | SIDE | |[BORING Ne.| STATION OFFSET
I 'l \ [ s’ Y —
i 5‘% _‘::2‘ 08. 11 / ] £l K PN REAR ABUT.|x RT. || _TR-15 |486+82.23| 36.94° AT
D n 13927 25% (RT) / h N7 i EXISTING REAR ABUT.|x LT. TR-16 |485+12.38| 32.33° LT,
0C - 1°00° 00" : ' T t f;g"g;””f FWD. ABUT.|x RT. TR-17__| 485+26.88| 46.98" AT,
R = 5,729.57° ' / i T RENOVED) FWD. ABUT.ix LY. TR-18 | 484+42.66| 46.98° LT.
T - 982, 31" ; ‘ i / ' TR-13 | 483+60.89 | 42.99° AT.
| " BORING TR- i . x
L - i1945.70° " BORING TR-18 i \
. 1 1 ‘,l, H :; J " ~ © -
E - 83.59° L T potiid H S . BENCHUARK 1 BENCHUARK 2
iy, L 1a1 llllln-l‘l L L 1 LE 5 s L -
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;:;.’r.,',r;r.;','.'.r.'grfns;agfgg gaurusm; ,f‘ I, - 3t S ,,r / 71 °g$’09;g & SURVEY AND ; & BRG. ggggwnfreg,w&rusw ; iy :
-ﬂ#ﬁ-', o)\ STA, 483+492.5 . . 2 =] I . — .| __ CONSTRUCTION ! STA, ASGS22:50 et ;
AL T T e <7 E~R 7 X Y~ e avs VR 114 A X . ~, TRAFFIC DATA
,"r"’rr‘,’:'” fr!'l'l"”"l':‘:l’l"””"lf‘l"'l‘.ll':I' B j L > l‘ T /41- Mk 2 J I,'r//ll/ /f' . R .
B a1/ 1 S—T T A T TR [/ 4 o i | (SR 823)
r,"ilu,.llﬂ:l'urJflr:““""frttr""‘é:"'l'l':;f'llfl'."’ M ',. MR ¢ {11 il :)2 i e ¥ 27 ks ’:’"‘ 41'87 : CURRENT YEAR ADT (20101 =~ 19,800
s ,a[ i 2| ] ; 7 7 - ‘ DESIGN YEAR ADT (2030) - 26.000
I T T N A A N I L L B / Y i 7 ya —
AL Lo EEY iy - S PROFILE GRADE—7 CCFErERENCE CHORDT® 1] = A =y e, CURRENT YEAR ADYT (2010) = 2,770
ST END  APPROACH SLAB ! / ~ Wl ! N APPROACH = DESIGN YEAR ADTT (2030) = 3,640
i STA. 4879143 cold s ¢/ LINE (NORTHBOUND) / 7 7 . BEGIN APPROACH SLAB — .
st A . y NE ; / ! )3 / i STA. 486+23.55 N o gy
i 39° -0 . o g S / h i B PROPOSED STRUCTURE
Sttt P EROACH SLAB || SIS BORING TR-IT — %
S et 5! ; L S ~ TYPE: 2 SPAN 72" MODIFIED AASHTQ TYPE 4 PRESTRESSED
L A m / [ | CONCRETE ]-BEAMS WiTH COMPOSITE REINFORCED
e e = a2’ , CONCRETE DECK ON SEMI-INTEGRAL ABUTMENTS,
:’.‘:'.",".'-‘:.'.".".".':r’.' 1,3',@,:‘?:'.'4'6 Tﬁ';,",'?:". T ok PhOTECTION . : T-TYPE PIERS, AND USE WALL SUPPORTED
i i il . . " ) )
,,,lllrlr:lrl"‘:‘:;:r:’f‘::lrf,l'l‘ r,‘,"‘ ; ,'}:::TYPE B WITH FILTE ‘. J‘ EMBANKNENT
I ! 2-6" THICK (TYP. o SPANS: 115°-0%, 115'-0" C/C BEARINGS.
e ath TR ] / -
Hi ""'::r{{g-;;;;:gii:':.,.',',-;;;;;;:;; ; / L :ROADWAY: 2-42'-0% TOE TO TOE OF PARAFPETS.
1 oy ¥ . ’ ‘: "
O Y AR . 111/ A A T A Y A/ S U T S b2 N SN LOADING: HS-25 AND ALTERNATE MILITARY LOADING,
IR g . = FWS - 60 FSF.
:.'.':.".'E::::;:'.',.',-,,': e, - TABLE OF VERTICAL ‘
i ":._:‘:.”',',"r‘,’,'_;, . CLEARANCES "SKEW: 19°00°00* WITH RESPECT TO REF. CHORD.
; rrentsa S ay e - - - -2 aw wgw :
e T e ; . ] EXISTING” STREAN LOCATION | 4 B 'SUPER ELEVATION: 0.036 FT/FT.
m NS dd) . Y r i _.. il PROPOSED (51.53" 2(50.47 =+ .
(TO BE RELOCATED) ALIGNMENT: 1°00°00* CURVE TO THE RIGHT.
DEROT
ES SOIL BORING LOCATION ORIVE (TO BE RELOCATED) PREFERRED) I7.0" | I7.0° WEARING SURFACE: 1* WONOLITHIC CONCRETE
2 -
QoA N ] ]
iR i 3 b o = 3 s & = 9 3 3 b & APPROACH SLABS: AS-1-81 ([30°-0% LONG)
SN & o s & 3 o b ol pt i i 3 H & ’
> é E b b i 3 q e b g & b b Edl @ b o LATITUDE:
& @ 740 LONG I TUDE:
b EASURED ALONG - 1500° VERTICAL CURVE 2 '
- LAY . . . = 4, o
€ CONSTRUCTION| X . P.V.I. STATION 491+5C EL. 675,94, G2 - +4.50% o HYDRAULIC DATA
n O
720 f:’:é_y'“‘i BRG. REAR ABUT y—& PIER € _BRG. FORWARD ABUT.—/\|.; & 720 DRAINAGE AREA = 13.424 sq.mi. = 859/ acres
o o N b - -
honILE GHADE—I v o BRIDGE LINITS| - 232. 12° Lo & 0gg - 2230 ofs %100 im ofs
1157 -0* I 1715° -0~ - v - 5.8 fps v -~ 7.1 fos
N I 50 100
700 -2.90% 5 | <z 700 ELsp = 631.7 ELjgo = 632.1
b~ g l
B a OHWM: EL. 628.8
. gad. 45 o EXP. AREA BELOW OHWM: 0.13 ACRES
neg g;ég;{)ﬂc NSE WALL £xe, EXP. 680 TEMP. FILL BELOW OHWM: 835 CY
. .
~
~ 100_YEAR STORM POINT OF USE WALL NTES:
~ WATER EL, 632.3 RN \
4 . . MINTMUM Uf. ALL SHEETS WITH PLAN DIMENSIONS ARE SHOWN
660 S VERTICAL 1 560 " HORIZONTAL.
\\ ORDINARY HIGH € LONG RUN CLEARANCE & PORTSMOUTH- HP14x73 PILES ‘
S~ / CREEK (SEE TABLE) MINFORD ROAD 2. EARTHWORK LIMITS SHOWN ARE APPROX!MATE.
. S (5,R. 139) ACTUAL SLOPES SHALL CONFORM TQ PLAN CROSS
APPROXIMATE TOP ___  ~————mm i ; . SECTIONS.
0F Rock Borive N EL837.0 \g . ERRCEY

TR-19 EL. 631.00

&0 /S |ArPROXINATE ORI T T
OF ROCK BORING EL. 624] APFROXIMATE TOP APPROXINATE TOP APPROXTUATE ToP
TR-18 EL. 628.00 OF ROCK BORING OF ROCK BORING OF ROCK BORING
n TR-17 EL. ) TR-16 EL. 627.00 TR-15 EL. )
W2 ROGK PROTECTION EL. 625.00 5 EL. 626 OOGOO
g2 TYPE B WITH FILTER
= o Nz -6~ rrick 3 e Pt o i
53 $ 4 § s : : 3 :
580 G & 4 s 4 g it q pt 5809
483400 48400 485+00 486400 487400
AT QN ALONG PRQF RA NE S.R FT_BR

. THE PROPOSED PROFILE GRADE 15 WITHIN BRIDGE
i LIMITS., SEE ROADWAY PLANS FOR PAVEMENT
ELEVATIONS BEYOND BRIDGE LIMITS.

FOQUNDAT|ON DATA.

[ ALL NEW PILES SHALL BE HP 14x73 PILES AND RAVE

C A MAXIMUM CAPACITY OF 85 TONS PER PILE. SPREAD
FOOTINGS SHALL HAVE AN ALLOWABLE BEARING

I CAPACITY OF 15 TSF.
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sttt € BRG, REAR ABUTMENW 71%00°00 ' . weAR wENT 4| =
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€ SURVEY AND CONSTRUCTION

€ BRG. REAR
ABUTUENT

STA. 483+92.50 N

ricao o0~

€ BRG. FORWARD
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STA. 486+22.50

! REFERENCE CHORD SCHEMATIC ALTS / & 1A /!

BEARING = N 56°41749% W

5.R. 823
45 -0~ 45° -0~
1'-6*
,4_6” ~ !2' _o‘l Izl _Oll ’2' _0” 6'_0]‘ / PAIRAPET Gl _O' ’2‘ _o” ’2‘ _O '21 _OH "_6"
PARAPET SHOULDER TRAVEL LANE TRAVEL LANE SHOULDER ,,_5,_/ SHOULDER TRAVEL LANE TRAVEL LANE SHOULDER PARAPET
PARAPET
PROFILE ‘g
SINGLE SLOPE 5 =0* ROUNDING GRADE 4" -07 ROUNDING VARIES. 10" MIN
DEFLECTOR PARAPET i (DECK + HAUNCH)
o pAILING, SEE—\ & sEAu 8/ REINFORCED 1 -0* 11°-0* PROFILE ' N\
STD. DWG. SBR-1-99 (TYP.) (TYP. } g — - - -
[ CONCRETE DECK GRADE 2
.040 . ~
BEAM MODIFIED AASHTO i — .040 | .036 oo E
TYPE 4 (72%) (TYP.)} — ¢ [ | ; E..: %L‘ﬂ“%%"
. i Wig e
» = - pEhEr
€ 1 HALF-ROUND Tt §&§?t
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MI-SVSEAJS \\\ Made By MTN Date 04/11/06 Job No.
C CONRPCOORATICON //JE-"; Checked By PJP Date 04/11/06 Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 ‘ Structure:

P403030064

Description __S.R. 823 OVER PORTSMOUTH-MINFORD ROAD PID # 19415

Alternative 1 - 5-66" Grade 50W Plate Girders, 2-span Point Location:

Adjstment for Cross Slope

Comment Grade Offset
Profile grade line to critical pt.: -0.036 X 4.5 -0.162
Total Adjustment = -0.16
Superstructure Depth
Comment Depth (in) Depth (ff)
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 70 5.83
80.75 6.73
Total Superstructure Depth (ft) = 6.73
Vertical Clearance at Critical Point
Station @ Critical Point = 485+64.26
Offset Location @ Critical Point = 6.5 LEFT
Profile Grade Elevation at Critical Paint = 693.60
Adjustment for Cross Slopes to Beam CL = -0.16
Top of Deck Elevation @ Critical Point = 693.44
Total Superstructure Depth = -6.73
Bottom of Beam Elevation @ Critical Point = €86.71
Approximate Top of Existing Ground @ Critical Point = 635.03
Actual Vertical Clearance = 51.68
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5
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ms/smm \\\ Made By MTN Date 04/11/06 Job No.
CorPORATION M= Checked By PJP Date 04/11/06 Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name 5CI-823-0.00 Structure

P403030064

Description __S.R. 823 OVER PORTSMOUTH-MINFORD ROAD PID # 19415

Alternative 1 - 5-66" Grade 50W Plate Girders, 2-span Point Locatian:

Adjstment for Cross Slope

Comment Grade Ofifset
Shoulder: -0.036 X 34.5 = -1.24
= 0.00
0
Total Adjustment = «1.24
Superstructure Depth
Comment Depth (in) Depth (it}
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 70 5.83
80.75 6.73
Total Superstructure Depth (ft}) = 6.73
Vertical Clearance at Critical Point
Station @ Critical Point = 485+47.00
Offset Location @ Critical Point =  45.5 RIGHT
Profile Grade Elevation at Critical Point = 693.96
Adjustment for Cross Slopes to BeamCL = -1.24
Top of Deck Elevation @ Critical Point = 692.72
Total Superstructure Depth = -6.73
Boftom of Beam Elevation @ Critical Point = 685.99
Approximate Top of Existing Ground @ Critical Point = 635.37
Actual Vertical Clearance = 50.62
Preferred Veriical Clearance = 15.0
Required Vertical Clearance = 14.5




RanSYsTEMS

COCNRPORATICON /,{/}‘_.-:5 Checked By PJP Date 04/11/06 Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name S5CI-823-0.00 Structure

Made By MTN Date 04/11/06 Job No.

P403030064

Description _ S.R. 823 OVER PORTSMOUTH-MINFORD ROAD PID # 19415

Alternative 1a - 5- 72" Type 4 Modified Prestressed I-Beams, 2 spans Point Location:

Adjstment for Cross Slope

T

Comment Grade Offset
Profile grade line to critical pt.: -0.036 X 4.5 -0.162
Total Adjustment = -0.16
Superstructure Depth
Comment Depth (in) Denth (ft)
Deck Thickness: 85 0.71
Haunch: 2 0.17
Girder or Beam Depth: 72 6
82.5 6.88
Total Superstructure Depth (ft) = 6.88
Vertical Clearance at Critical Point
Station @ Critical Point =  485+64.26
Offset Location @ Critical Point =  6.50 LEFT

Profile Grade Elevation at Critical Point = 693.60

Adjustment for Cross Slopes to Beam CL. = -0.16
Top of Deck Elevation @ Critical Point = 693.44

Total Superstructure Depth = -6.88
Bottom of Beam Elevation @ Critical Point = 686.56
Approximate Top of Existing Ground @ Critical Point = 635.03

Actual Vertical Clearance = 51.53

Preferred Vertical Clearance = 15.0

Required Vertical Clearance = 14.5
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AN SYSTENMS Made By MTN Date 04/11/06 Job No. P403030064
CARPORATICON /,0/—_ CheckedBy PJP  Date 04/11/06  Sheet No.
VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure
Description S.R. 823 OVER PORTSMOUTH-MINFORD ROAD PID # 19415
Alternative 1a - 5- 72" Type 4 Modified Prestressed |-Beams, 2 spans Point Location:
Adjstment for Cross Slope
Comment Grade Offset
Shoulder: -0.036 X 345 = -1.24
= 0.00
0
Total Adjustment = -1.24
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 8.5 0.71
Haunch: 2 0.17
Girder or Beam Depth: 72 6
82.5 6.88
" Total Superstructure Depth (ft) = 6.88
Vertical Clearance at Critical Point
Station @ Critical Point =  435+47.00
Offset Location @ Critical Point =  45.5 RIGHT
Profile Grade Elevation at Critical Point = 693.96
Adjustment for Cross Slopes to Beam CL = -1.24
Top of Deck Elevation @ Critical Point = 692.72
Total Superstructure Depth = -6.88
Bottom of Beam Elevation @ Critical Point = 685.84
Approximate Top of Existing Ground @ Critical Point = 635.37
Actual Vertical Clearance = 50.47
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5
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AN SYSTENMS \ Made By MN Date 04/11/06 Job No.
CooePORATICON f= Checked By  PJP Date 04/11/06 Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure

P403030064

Description __S.R. 823 OVER PORTSMOUTH-MINFORD ROAD PID # 19415

Alternative 2 - 6-72" Type 4 Modified Prestressed I-Beams, 4 spans Point Location:

Adjstment for Cross Slope

Comment Grade Offset
Profile grade line to critical pt.: -0.038 X 45 -0.162
Total Adjustment = -0.16
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 8.5 0.71
Haunch: 2 .17
Girder or Beam Depth: 72 6
§2.5 6.88
Total Superstructure Depth (ft} = €.38
Vertical Clearance af Critical Point
Station @ Critical Point =  485+64.26
Offset Location @ Critical Point = 6.5 LEFT
Profile Grade Elevation at Critical Point = 693.60
Adjustment for Cross Slopes to BeamCL = -0.16
Top of Deck Elevation @ Critical Point = 693.44
Total Superstructure Depth = -6.88
Bottom of Beam Elevation @ Critical Point = 686.56
Approximate Top of Existing Ground @ Critical Point = 635.03
Actual Vertical Clearance = 51.53
Preferred Vertical Clearance = 15.0
Required Verlical Clearance = 14.5

o
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Mm’\ds Made By MTN Date 04/11/06 Job No. P403030064
C AR ATICN /’ /2. CheckedBy PJP _ Date 041106  Sheet No.
VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure
Description S.R. 823 OVER PORTSMOUTH-MINFORD ROAD PID # 19415
Alfernative 2 - 6-72" Type 4 Modified Prestressed i-Beams, 4 spans Point Location:
Adjstment for Cross Slope
Comment Grade Offset
Shoulder: -0.036 X 345 = -1.24
= 0.00
0
Total Adjustment = -1.24
Superstructure Depth
Comment Depth (in} Depth (ft)
Deck Thickness: 8.5 0.71
Haunch: 2 0.17
Girder or Beam Depth: 72 6
82.5 6.88
Total Superstructure Depth (ft) = 6.88
Vertical Clearance at Critical Point
Station @ Critical Point =  485+47.00
Offset Location @ Critical Point = 45.50 RIGHT
Profile Grade Elevation at Critical Point = 693.96
Adjustment for Cross Slopesto Beam CL = -1.24
Top of Deck Elevation @ Critical Point = 692.72
Total Superstructure Depth = -6.88
Bottom of Beam Elevation @ Critical Point = 685.84
Approximate Top of Existing Ground @ Critical Point = 635.37
Actual Vertical Clearance = 50.47
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5
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TRRANSYSTEMS ,\  MadeBy MV Date 041106 Job No. P403030064
CoRPORATION M= Checked By  PJP Date 04/11/06  Sheet No.
VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Siructure
Description __S.R. 823 OVER PORTSMOUTH-MINFORD ROAD PID # 19415
Alternative 3 - 5-68" web cont. steel plate girders (A708, Gr. 50W), 4 spans Point Location:

Adjstment for Cross Slope

Comment Grade Offset
Profile grade line to critical pt.: -0.036 X 4 -0.144
Total Adjustment = -0.14
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 72 6
8275 6.9
Total Superstructure Depth (ft) = 6.90
Vertical Clearance at Critical Point
Station @ Critical Point =  485+64.41
Offset Location @ Critical Point =  7.00' LEFT

Profile Grade Elevation at Critical Point = 693.59

Adjustment for Cross SlopestoBeam CL = -0.14
Top of Deck Elevation @ Critical Point = 693.45

Total Supersiructure Depth = -6.90
Bottom of Beam Elevation @ Critical Point = ©686.55
Approximate Top of Existing Ground @ Critical Point = 635.02

Actual Vertical Clearance = 51.83

Preferred Vertical Clearance = 15.0

Required Vertical Clearance = 14.5
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TWSYSM \ Made By MTN Date 04/11/06 Job No.
o

PCOr2ATICHN /m CheckedBy  PJP Date 04/11/06 Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure

P403030064

Description __S.R. 823 OVER PORTSMQUTH-MINFORD ROCAD PID # 19415

Alternative 3 - 5-68" web cont. steel plate girders (A709, Gr. 50W), 4 spans Point Location:

Adjstment for Cross Slope

Comment Grade Offset
Shoulder: -0.036 X 34 = -1.22
= 0.00
0
Total Adjustment = -1.22
Superstructure Depth
Comment Depth {in) Depth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 72 6
82.75 6.9
Total Superstructure Depth (ff} = 6.90
Vertical Clearance at Critical Point
Station @ Critical Point =  485+47.17
Offset Location @ Critical Point = 45.00' RIGHT
Profile Grade Elevation at Critical Point = 693.96
Adjustment for Cross Slopes to Beam CL = -1.22
Top of Deck Elevation @ Critical Point = 692.74
Total Superstructure Depth = -6.90
Bottom of Beam Elevation @ Critical Point = 685.84
Approximate Top of Existing Ground @ Critical Point = 635.37
Actual Vertical Clearance = 50.47
Preferred Vertical Clearance = 15.0

Required Vertical Clearance = 14.5
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ENGINEERS « ARCHITECTS « SCIENTISTS

PLANNERS + SURVEYORS
March 27, 2006

Michael D. Weeks, P.E., P.S.
TranSystems Corporation

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re:  Preliminary MSE Wall Evaluations
Portsmouth — Minford Road
SCI-823-0.00 Portsmouth Bypass
DLZ Job No.: 0121-3070.03
Document # 0007

Dear Mr. Weeks:

This letter includes the findings of preliminary evaluations of mechanically stabilized earth
(MSE) retaining walls on the above-referenced project. The findings included in this letter
pertain to the MSE walls at the intersection of proposed 823 and Portsmouth — Minford Road.
The findings of other preliminary MSE wall evaluations will be submitted in separate documents
at a later date.

It should be noted that the results of these evaluations are based upon the findings of four
preliminary structural borings. Boring logs for borings TR-15, TR-16, TR-18, and TR-19 are
attached. After the bridge design is finalized, it will be necessary to drill additional borings in
the area of the proposed MSE walls in accordance with ODOT’s specifications for subsurface
investigations in order to finalize the MSE wall evaluations.

An MSE retaining wall essentially consists of good quality backfill material with layers of metal
or plastic reinforcing that are attached to concrete facing panels. The MSE wall and associated

backfill should be constructed in accordance with the specifications of the manufacturer of the
MSE wall.

At the time this letter was prepared, it was understood that the plan location of the bridge
structure for proposed 823 over Portsmouth — Minford Road is similar to the location shown on
the plan and profile drawings dated 07/09/05. See attached plan and profile drawing. It is
understood that the planned structure is being modified as follows: placing MSE walls at
approximately stations 484+08 and 486+08 to contain the abutments and hold back the roadway
embankment, thus shortening the bridge structure. Furthermore, it is understood that the height
of the MSE wall at station 484+08 (Rear Abutment) will be approximately 64 feet high, while
the MSE wall at station 486+08 (Forward Abutment) will be approximately 61.5 feet high.

6121 Huntley Road « Columbus, Ohio 43229-1003 « (614) 888-0040 = FAX (614) 848-6712
With Offices Throughout The Midwest
www.dlz.com
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A preliminary global stability analysis and preliminary bearing capacity analysis was performed
for the MSE walls at this bridge location in accordance with ODOT and AASHTO guidelines.
The MSE walls were also analyzed for sliding and overturning. At the time this letter was
prepared, it was not known what foundation type was to be used at this site to support the bridge
abutments. However, the use of MSE walls at this site does not preclude the use of most
common foundation types. Once a foundation type has been selected, DLZ should be informed
so that the analyses may be revised as necessary.

Preliminary calculations for bearing capacity, sliding and overturning, as well as the results of
the global stability analyses are attached. Other external and internal stability analyses are
required for the design of an MSE wall, but are considered outside the scope of this report. The
parameters required to perform the stability analyses are presented below.

In accordance with ODOT guidelines, a unit weight of 120 pef and a friction angle of 34 degrees
was selected for the backfill material in the reinforced zone. Similarly, the fill material used to
construct the roadway embankments is assumed to have a unit weight of 120 pef and a friction
angle of 30 degrees. If the embankment fill material or backfill material for the reinforcing zone
has properties significantly different from these values, DLZ should be informed so that the
analyses may be revised as necessary.

The results of analyses for the MSE walls at station 484+08 (Rear Abutment) and station 486-+08
(Forward Abutment) will be presented separately in this letter.

MSE Wall Evaluation at Station 484+08 (Rear Abutment)

In the area of this proposed MSE wall, boring TR-18 encountered 12 inches of topsoil at
the surface. Below the topsoil layer, primarily loose brown silt (A-4b) was encountered
to a depth of 3.0 feet below ground surface. Below 3.0 feet, primarily loose brown sandy
silt (A-4a) was encountered to a depth of approximately 7.3 feet below ground surface at
the top of bedrock. Underlying the soil, this boring encountered hard, slightly weathered
sandstone to the bottom of the boring, at a depth of 20.3 feet.

The MSE wall at the rear abutment is understood to be approximately 64.0 feet high. The
minimum required embedment depth for this wall is H/10 or 6.4 feet.

Analyses for the MSE wall bearing on natural soils at this location yielded acceptable
factors of safety for global stability, bearing capacity, sliding and overturning. It should
be noted the minimum embedment depth is only slightly above the bedrock surface,
Therefore, it should be anticipated that bedrock may be encountered while excavating for
the leveling pad. It should be noted that variations in the topography may be encountered
within the proposed footprint of the proposed MSE wall, causing the bedrock elevation to
vary significantly. If soft soils are encountered while excavating for the MSE wall
leveling pad, these soils should be removed and replaced with compacted granular fill. In
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areas where compacted granular fill is to be placed on bedrock, a level bench must be cut
into the rock to place the fill for stability purposes. For stability, preliminary calculations
have shown that a minimum reinforcement length of 0.8H or 49.0 feet is required for
stability.

It should be noted that the foundation leveling pad of the MSE wall at the rear-abutment
is in close proximity to Long Run Creek, which is running essentially parallel to
Portsmouth - Minford Road. The approximate elevation of bedrock under the MSE wall
is 624 feet, which is near the bottom of the creek. If scour and erosion near the TOE of
the MSE wall are a concern, then slope protection should be provided with riprap.

MSE Wall Evaluation at Station 486+08 (Forward Abutment)

In the area of this proposed MSE wall, boring TR-15 encountered two inches of topsoil at
the surface. Below the topsoil layer, primarily very soft to stiff brown sandy silt (A-4a)
was encountered to a depth of 7.0 feet below ground surface, at the top of bedrock.
Underlying the soil, this boring encountered medium hard to hard, slightly to moderately
weathered sandstone to the bottom of the boring, at a depth of 18.0 feet.

The MSE wall at the forward abutment is understood to be approximately 61.5 feet high.
The minimum required embedment depth for this wall is H/10 or 6.2 feet.

Initial analyses for the MSE wall bearing on natural soils at this location yielded
inadequate factors of safety for undrained bearing capacity, undrained sliding, and
undrained global stability.  Consequently, analyses were performed assuming
overexcavation to the top of bedrock and backfilled with compacted, granular fill. These
analyses indicated adequate safety factors for both undrained and drained conditions. As
a result, it is recommended that the soils beneath the proposed MSE wall be
overexcavated to rock and replaced with compacted, granular fill. It should be
anticipated that variations in the topography may be encountered within the footprint of
the proposed MSE wall, causing the bedrock elevations to vary significantly. In areas
where compacted granular fill is to be placed on bedrock, a level bench must be cut into
the rock to place the fill for stability purposes. A minimum reinforcing length of 0.7H or
47 feet is required for the MSE wall at this location.

Settlement calculations are not necessary for the MSE walls at this site. The MSE walls will
either bear on or near bedrock resuiting in negligible settlement.

Calculations for bearing capacity, overturning, and sliding are attached for both MSE wall
locations. A drawing showing the results of the global stability analyses is also attached.

A summary of soil properties, summary of the results of calculations, and results of global
stability analyses are attached.
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We appreciate having the opportunity to be of service to you on this project. Please do not
hesitate to call if you have any questions concerning our preliminary findings.

Respectfully submitted,

DLZ OHIO, INC.

Steven J. Riedy
Geotechnical Engineer

Arthur (Pete) Nix, P.E.
Geotechnical Division Manager

Encl: As noted

cc: file

M:\projy0121\3070.03\S1ability Analyses\Documents\MSE Wall letters\04 Portsmouth-Minford Road\MSE Wall Findings - Portsmouth-Minford
Rd 03-27-06 SIR.doc




1 1 t
' L -
1 Pt . -
: . E
1 [ B o
1 [ a
” P i L
: Lo —sz |3
1 [ n.v
1 L] - ar
1 1
1 1t | —_
] e (v
I [ | U
] f 1 - m
: o —02 |5
E LI 4 "~
(3 [ W
ail [ | I—
Fa 081 - Buucg jo wone
m __ | m “ " __ 0 g/ g m...mu_.wllo.m_.lm
i s -
1] 1 [T 3
(BN 1 L ) f—
(BN 1 [ |
P oy o —
o ) A -
M i WA i %02 68 | .0zt
N L QUH § 92d | 8100 B
T . B
(BN 1 11
Lo Lo '$S0| 8402 9]qeqosd (0’6 01 0’8 ® B
RN E ‘painioely ApUBLs ‘pappaq AjsAalssew ‘snoaseoill L 01
1t e ‘snoaoe|ifie ‘palsyieam Ajgreiepouw o} Ajybls ‘pourib |
! L1 o aul} 0} aulj AJea (QNOLSANYS AelB prey 0] pley wnpsiy ]
Y05 | Lo ‘sluswBel INOLSLTS Asib-ysiumolq paseuieam Alalanag ae - e
H o : el 805 | epzot—0 s
Lot P SZe ve owm
(] ] P11 |
r 3 [
L e O R —
Pea Ly "SUIBS 1SN SUMRIU0D “Yos Al9A ,0'G O §°E ® 2 -
[ ] 1 10
L ; @“ T B
[ 1 D . -
T " Lo 1sioW ‘jeArlB aorl) ‘(ep-y) 1 IS AQNYS Umolq 1ins AleA o JIs o g °,
L I 1 [ |
b . L «0 ~ 10500 |\ | 1109 —2'0—
oz oL CAE A RSB R v| © ) w |E£es| ”
O - 100 s5d smojg olalnlzlol> NOILJIHIS3A gtz 8] ¢
11 - a|= o o | o Mm s @ o m & (el w
@ - % WBOD BINISION [RINEN 3 M m. m o1 o <2 .m 493 | tideg
(N} NOLLYHLINTS QUYANYLS & SUCY UKW 18 [ers] JSIEM -onausd | ® 5 K
g pueL
09 1@ sfedess oM .oy vagsaD N
NOLLYQYHD HILYM sjdweg
YO/6/L Poua Siea 0007 | Gl-dl buuog 130 DO
£0°0L0E-1210 "oN qor _ 00°0-£28-108 “0sloid _ "Ouj ‘swB)sAGuUe) | JusiD
0100-888(P19) . 6Z2EF OIHO "SNSWNTIOD ‘AVOH ATLLNNH 1219 .« "ONIOIHO 218
A R ] _ 1 [ ] 1 ]

— -3 3 -3 . /| 3 e 4




I R R Jb
[N} 1t [ i1 [N ]
t 1 ] [ ] [ B | b —
S B FE RN PR SR | 3
A BT PR T I 2
vl (B | [ A | o I - o
[ 3 I LI I I | [ ot _n”.u
L1 3 I LI I I Ly il | firf
LI [ I | [ IR A | [ i c..._
S FEE R R A Lz |3
[ | [ | [ I | i1 i L) r\_u
LI I ) [ LI 2 B [ LI I ) | o
[} LI I A | LI 2 3 [ I Lt
[ I | L2 I 3 LI I I [ ] [ I | —
LI B | I Py ¥ Ly [ | — w
[N | L300 I [ A 4 [ | [ B | ~
1111 E 3 T 1§t [ | L1 - R
111 F I I LI I I 4 [ R | [ I | rvu
11 I T - LI I I 4 il [ | e
Lt L3 I [ I | [ I | [ | — %
[ t1 1 [ I [N I | [
A B FE RN R ——0 |5
AR R SRR BRI G'g| - Buuog jo wonog 2 2
LI S T S O I RS R I BRI | w..m"_.wllm.w_.lw
_m._ " [ it [ | ﬁ____ | =
SRR ERREEREEEY RRREY IRS “suoljeujwe| snoaoe||iBie ma} SUBIUCD 0 /L © i
SEEE R RS FEEEN R
Lear L I LI | e tr -
[ B | [ I 4 [ B e [N}
Lrn LI I [ I I | e s
[T S U [ SN N TN T O T N I T S A | —- G}
[ B | Iy te 11 TE "__ 1
U R R MR g %58 8L 1 021 —
S I R H R R god ) sey | 20D N
[N | [ I S HE | 1111 vl
RN | o LI I | [ | [ A | |
[N [ | Lt LI I [
SRR EE AR R ‘painoel; Ajudus ‘pappaq -
EEESEEREE RERRE EERRY ERRE Aleaissew ‘snoeoeBle ‘snosoeoiw ‘palayieam Aybis ‘paulerd
SR KRS EREEE ERRRY NN auyy o} auly AJsA ANOLSANYS Aeib prey o} piey wnipajy N
u""_“___ __»_"_.____.“ INNN@!HI.NT
e [N B | L I ) L [ Y
LELI [} L e L | [ -
Mowﬂﬁ ST EREEA BEREE SRR ‘sjuawbe 001 SURIOD ‘2 01 09 ® s Tos
e SRR FREEE PR AW - £ ol
AR TR R EE R b .
rrn [ I | [ b e _rl._l.l e
L1zl [ A | LI I | [ S ol | 3
__.__.___“"”_”__”____ I —2a
SRR LR FEE FEY E :@o 520 2 Bl i
[ N ] [ | Ty [ O | __.\_ P
LI T 3 LI ) LI I | | el
L3 I § [ B | [ | E I I I | H 1 -
SEEAIRERR EEE R LTS M oY M.Wu . T i
R R E R EE N ot 8 e
110 [ LI I A | (S 11 N
[ [ | [ | o 1111 —
SRR RSl KRR KA RE Isiow (ey-y) 11IS AONVYS UMOIQ Jis wnipsiy 0
or or 24 of R RN S P |l o o m | 61E8
O - ioopad smoig alal|n|z|ol> NOLLJIHIS3a g131l8|¢
T ey g R P P 8 gt} |ap ©® g a | W ()
& - % WSUOY 3INISIoN feimeN 3 M M ,m p_— o 3 M Agig | tpdeq
(N NOLLYHIINTS GHYANYLS () S0 ;uoeIdWIoD 18 |3A9] JAIRA -oleUsd & M 2
g e abedoas Jaye pueH
091 SISEM oo vAHTSEO N
NOILYGVYHE HILYM ajdwes
YO/6/L ‘Pelia sleg ..:o.:mcoq_ 9l-H1 mc_._om 40 901
£0°0L0€-121L0 ongor _ 00°0-€¢8-108 “wsloid _ *OU| 'SW8JSAQURL] UsD

0700-898{r19) . 6228F OHO 'SNEWMIODS "aYOH AT TLNNH 1218« "ONI OIHO 210

s S S S S T e Nt S s S s s W s s S S s N s s S s A s S s T e SO




HHE i o
1 _ 1 1 LI - -
N N B -
] ] 1 1 [ I I |
' t 1 1 g
1 t 1 1 LI IR —
1 t ] ¥ [ |
1 1 1 L [ I ] -
1 0 1 t [ B ]
H t i 1 [ I ]
1 ] oot — 42
N I R B
r 1 1 1 el
3 ] 1 1 120 —
1 1 ] 1 11711
tiia i N B
I 1 1 1 L I |
e I £'02 - Builog Jo woyog [
1]t [N [ N | | Gt )
v N RN v
1 1 L 1 1 1 [ |
AT AR Vi B
1 1 ] 1 1 1 1110 —
" " " : " BENE “ 4| %e¥6 ¥ A
SRR ERRER S AR CH qou l§ oeu | s100 L
ol e &Q i
T I A A—
EEER R BN vl w — Gl
SRR FRRERE SRS w-
[ & H 1 1 ¥ e B
14 1 L 1 1 1 [
1 ) 1 1 1 1 rry =
R FREER S *8INjoRI) [BOINGA (8L 01 £/ B B
Lt 1 1 1 ) 1 TEL
L] 1 1) 1 1 1 L o
SEE EERNE AR "2IN10eIS PAUIEIS-ISNI ‘UMoI] *8'8 01.9°80'8'8'L 01 £ ® RO e s B
srrefrrin rfrer uSN0g 9L 0L EL D . — 0t
L ; 1] N EREN ‘palnjoel)
- N A IRRE Ajgtelapou 0} Apubl)s ‘snoaoeoiw ‘snoaoe|jibie ‘palayleem B
SRS SRR A ApyBiis "pauresb auly o} sul A1oA INOLSANVS A6 pley -~
.Al_ u [ 1 1 1 [ B Mv.ﬂm b..VN@I |m.ﬁll
m“amﬁ,.c@ﬂ" ; &[0 lE|8e) - {02 € et hm [
Lt EH ¥ [ B g ™ 1 LI |
e | v RN =
A R O TR I7 —S
dusgiaubly, | ®|.) . [zsy|or|~|e (0O -durep ‘[eaeld z ¥ B
AN flen i o} a0 ‘Aejo 8|yl ‘(BY-v) LIS AGNVS UMOIQ 85007 £ | e 6zol—o-
i 1 1 1 1 1 1 11 OG
R I ! l_mv_ ' durep o} AIp S100J SUIBIU0D T K |
SRS RRRNA N Pir TR 8 |4 (] tioneab ey 'pues esie0o o) sul ol ‘(ab-Y) 1TIS UMOIG 8500 F ® 2l cosel o
13 L ] 1 1 111 |: e
SRS R N &l - [losdo]
11 1 1 1] 1 L ] - O
or 73 (773 elsetetelele | o o tw | EIE8
O - ioopsod smog olel[xizlol» NOLLdIHOS3a 3|3 3 g
o ll 3 P g DAl gs) 18| @ S |3 |w | w
; = AEERE Iy S | 5 | waz | wdag
® - % WSIUDT AINISION [RINEN alzla|e e 9 ~ i}
(V) NOLLYHIINTS GHYANYVLS L (Jovem Buyp sopnijous} #6 UoHRdWOD 1B 19A] JOTEAA -oneuag | ® m.uw K
e ab pueH
ouoN e 3Bed3eS IBIBM o) vALZSEO N
NOLLYQVHD HILYM sjdes
vO/LL/8 Peiud oreq “uoyeoot | gi-HL buuog ‘40 D01

£0°0£L0E-1210 oNqor _

00°0-£28-108 ‘wefoid _

"ou| ‘swB)sAGURL] werD

£0-QLOE-TZTO 371

[ We go:or  900Z/82/¢ 1

or00-888(r19)} . 622er OIHO 'SNEWNTOD ‘AYOH ATTINNH 1219 . "ONI OIHO Z1a




*HTIA

£0-0L0E-[2TD

9002/82/E |

[ W g0701

1 ] i it Ve
H ' [ B 1 b
1 1 LN | 1
1 ] L I | B
] 1] LI I ) t H -
Vo RS R
] i [ I ] 1 1
3 1 LI I | i 1
t 1 [ | 1 P L
H ¢ e i 1
ol AERE R — &2
N R A B
1 1 ] [ I 4 It |
Pty 1 [T ] [ |
[ Y ] 1 E s Pl
L 3 [ | 1101 —
[ | ) ot [ I
il ] 1 [ | t
P L : 2’02 - Bupog jo woyo ™
S T : ¢0s K 4 82 9H—2 07—
M B . i
. . X
1 1 Lot i —
() i X “ainjoely payly A2 GGl 0} #'SL B |
v R _ "8U0Z UsqoIq '\§GL Ol LYl @
] Can " ‘pasmoed) Apybijs 01 painioelun ‘g'SL & -] %04 | -80L | .80} -
T Vi _ ‘3IMoRl) [EIILEA OVl O 6L B aod [§ %94 | @100 g
o nE i n
s Lo X
o Lis ! "2INoRY) [BIILSA " E'EL 01, L'EL ® B
HEH e 060 88D ]
e A “ "pasodwioosp '1'6 01 26 @
o] i1 ' ‘painaely Aubis ‘peppaq Ajlonissell 'snoaoediw B
K v ! . ‘ . s w0e | .0e
] P n snoase|ifine ‘palsylzam Ajajelapoll o] Apybis ‘paurelf 1ol Gou bl sew | ei00 — 0L
A EREERERRE ' auy) o3 euy AIoA ¢ Aeifi pJey o} prey wnipa |
R R “ : ! SNOLSANVS PEU O PEY TP ¥ & e veo—t B—
1 tro trane ] —
1 1 [ t
14 11 2]
i 1 [ " ﬂ £ 8l G [
s M X ¥ |
T A4
A e W 5 °
SRR R B w. z | B
1 LI I I 1y L 1 *
H LI Y [N I | 1
1 RN | (BN 1 -
A I ! ‘dwep suowbel) suoISpURS SUEUOD ‘ARl YR P |
¥ Lo : aoeJ} jonesb 80Bl) (BH-y) 11IS AGNYS UMOI] SSUSP WNIpOpy F Lo
1 Tt H _ 11 ] 0 cCo——=(" |-—
e ) W21 - jlosdo] o
or oe 0z or S I I R ] o | 0'eE9
Q) - j0048d smojg ola|m aW oz NOILLJIHOS3a . g m. m g )
m — d N mw o o Q s m./ 3 M .\Mw“m E@WQ
@ - % JUSIUOY BINSIOW [BIMEN a, 213 m e Q <2 @
(N} NOLLYHI3NTd GUYONYLS T {191em Buy|up sepniouy) £-9l :ucialduios 18 |9A8) JaTeA -onauag | ® m._;..u %
- g
BaUoN e abedaas Jajep SNOILYAHISHO pueH TN
NOLLYaVHD H3Lvm sjdwes
YO/LHE  0) ¥0/91/8 -paylig aiea uopeso | 61-4L buliog :30 DO

£0°020€-12L0 oNaor |

00°0-€28-198 Weloid |

"QU| 'SWdISAQURIL] uslD

0r00-888{FL9) . 622EF OIHO ‘SNEWNTOD 'AVOH ATLNNH 1219 . "ONI OIHO Z1a

L.




“TLLINERS 54 f
SHIYRG. GISSTVOOY 38 TTIM NOIEISGISIG STILITILR INIIHL -0~}
sy HILTES HIIA 3 FdAd ) .
) 00+ 39 NOILIIICHS ¥I0¥ —, OOV EFY LAl 00450k

L S1 A0 LIS RN ) A
PICTEE I = pr-yr dxivee o
P2 1T |

003

:JNUQ]I'XJ
e —

L]
3

ORIHYIF FTENMOTIY ¥¥ TAYH VIVHS SX12003 L
QYIHdS ‘TN Y SNOL SE 40 ALIovava NoRIXYE Y 1 “ Ny 40 dOL [0 X000 a0)
FAYR ONY SN CIXFI JH 3B VIVHS STUS AIH 1T ~ Ersrren TIORIXCHIV S,

VIV ROTIVURIOL [z 60°£E3 13 BRI PO

91-41 NI L .
‘SIINET 350148 QNDAIE SKOILYATTI A0 Rl e R o e il A
Leamadva Yai SKVid SYRVOU 335 SLIBIT | o TR or9
FOOIVE KIHLIA S1 F0ys 3N 0084 GISOI0NI T R focr .z.n~|\ L T3S : oI awv e [oWD axnoys
#0LLITL00d FIOTS o QYOH QUOSNIX FINiI1a o swrasiya
gIAGMIZ— £ HINOASLYDd § WILITA
T ROMINIR NIFWo - . \V
T . [e368 *73 y3iva ",
FA02 ! A it e owor 34 LR %._.u&
TAIA | GFEITS
Y 1

o | SNO1LYATIZ,

w
L]

0a°ify "3
-l o080

o W Faow 20 dos j
. SJIVAL YO gV S

Sirgl did
00°p-£28- 13

To. CSNOMIDIS
S5043 NYTd DA :c_uhzdu YIVHE $24075 TYALIY .
FLYRIROUSTY FHY KBOHS S2INIT SHORIINY

'gx3 -

ROV

w
,..?SREQ..A.
HEQHS FUY SKOISNINIO ¥YTd HiiM SLFHE W 1 |

b XeTi-

8-804 i 20007 P 8—3567- z P

BTTRS ~ SLINIT 3DRIHE

lr{..:__m_e. GEYRERS'ONE 3 Er 2 .\_ ; I\ . v
- =i Y *udd 3 E@l INBY UYIY 9w D

: ) - F

: B E OB B OE OE-E P E OB BB w m :

N oo- .51 [ owintan o A fra”] T Bkt .0-.23 yafivaon u&:ﬁf@.ﬁu u....E,.un

. !4 __s I P T V] ._

LI o35 [oasediud F 1332004 YoOu. | ] ') 1XDIRL LO0- ) _..2 ..nt !

Sl ¥ | MolavooT FLOIS FIVIIVIOY :m 2{
~ SIINYYYII i4dlel na-&. i

YIIIVIA JO- JIEVL . w_ !

AT CIVPH U 4 WO RSP RIS YR LRIV TLTD

E
Ad

1°269 - aaﬁu. o 2559 - o.w.._u_

ey

ORI

10y 02 900y

241879 - .am\__
o8,

ASIHOILHT,

e B

gz - g o oopez -

*ON 300148

boOleLer V1
ATSOINT

20100 (BSp < ‘jwdy vun.v..h_m - YIYY FOYNIYUY
¥IYT 3)70vHa0H

&

8

i~
Cillm
Z

e

2!

]
m,/ R

)
oty

£1ON F4s FHnLANLS |

- 2GNL1 07| —~
; ' TFOALILYT]
TCONDT 20:.§3S. 18-1-SY . TISEVIS HIVOHASY |
TITUINOD DIHLITONOR wi | $FIVIUNS OXIGYI|
SRS LD D0ed TLAGHNSITE

LI/ L IO TIRIOH IR |

OBOHD J3¥ D1 LIFdSIV .._.a..m: 000061 "HINS ]

g

A
1
/

o)

XXEX
£ IAIIVNEILTY - NV TIIS AHVNIRIT3ud

/
y {1
S SNILSEET [ \ :.yw‘ ‘ q..mﬂu..
: VY323 Teal
BNLISI 113 R 1. 0 LRI |

——

7
i
{
i

Crity

e | SHOLIYATIZ

\
§3ainads,
=0 BF

WAS
¥is

ALNNGI 010135

FENNDBHIRON S
i/ :_.. INIT VYR TSNS

LELF L)

A5 D§ - SHd S ORIGYOT AYYLIIIN
ZiVuDLTY Qk( 14 u_m.ﬁuu ‘gz-SH .ghﬁ__.o._

“SATdViYS S0 301 OL 3L o0 Th-T. SAVRIVM |
1TAYNT, INOTY OTYNSYINY ;
K 343 #0004 w0 00) Tu0-,001 't 0L ISHVSS
) " sLikn
FYALIOYISENS TLTYIKOD GIMUIRITY I8 QI L6440
| ¥TIA JLTWINGD GFINOMITH TLISCINOT HLLK KOS
- I0VYD S0.¥ AYIG GITIN 13TLS SAONNIINGD NVJS-¥ 13441

JUNLINNLS GISCIONS

9595 Kb .<..m.
m.xun tn.ﬁat_niﬁ [TE
f iy it

FITRLIRN
9505 T
-2

OiowD IS . %.»?nq‘ Yis

Ju .€0.9) 20 :N \\ F kel

k3wvuvy

|

¥y
i)

Har
asno0

.h:ﬂq Qt-ibﬁk s.wtn.

200HSs  ¥ITINOY;
PT 2

¥
anny

A

DFEE = HOCOZH LIGY WVIL XKDIE2T
0422 » (OXOTF L11AY HYIL JNTWNDT
o0D* 32 + (GI0Z IOY U¥34 NOISPD

008* 61 - (B1GT) 0¥ H¥IA A¥Fhyny

K27 ¥S}
Yivg 2/JIVHL

kY

A48
DT I
\
eLELERY]
el b T

™

wowney yrrs aiwar | ciame

5a76/2
rem

_0' »0

(YILYT OFQIA00S 32 OL) IHFLY? 0304 2oked F8 0L) 801 H°S
OYOR. ONOINIA
~HEDOWSIHDd 3

YI0n0KS

ADTAONTY. 38 01 ) \
FURLINGLS SNIISIXD !
;

Rk -
L I .
g7 TS
T e

i,
=y
i e

.,
i

Z XHUYAHINIE 1 NUYRHON3E

Y
L%
W
4
2
.
-
-

‘14 Laggr | 6F-Gg-fer]  61-Pi ] .
17 LBE'Gr {99 Fkebii] BI-BL AT S anay oM
‘AWNER2 | BRSZe5er | r-8d 1Y ) w[F1nav._okd |
1Y LSC°FC [ BE ZleSur) 9r-dl a7 LT TACLEL)
M L VESE | §a a8 98K | §1-¥4 Iy T iy Iy |
135940 WOIIvAS [ on GN1u0a| | 3075 | NO/IVIS %...:GE..
- SNOI1Y50T 7 340,
SKO1LYIOT ONIH0E 7, A

R, T

—ce

L INE -
LEETE2EE -
con.0001 = a0’ 147,

(1) o$2.12060 ~ 0/
TL§00TEr ~ VIS 19/

3 LR

L

o s Tl A

Ve=asiid




1 —1

r“*‘

Soil Parameters Used in MSE Wall Stability Analyses
Portsmouth — Minford Road

Strength Parameters

Zone Soil Type Unit Welght Undrained Drained
(pef) : ;
c b c ¢
Reinforced Fill | ompacted 120 o | 34 | o | 34
Granular Fill
Compacted
Retained Soil Embankment 120 0 30 0 30
Fill
Foundation Soil Loose to
(Rear Abutment) | Medium Dense 125 0 29 0 29
(Borings TR-18&19) Sandy Silt
Foundation Soil Very Soft to
(Forward Abutment) Stiff Sandy Silt 125 500 0] 0 29
(Boring TR-158:16)
Foundation Soil Compacted
(Forward Abutment) | Gtanular Fill 125 0 | 36 | 0 | 36
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MSE Retaining Wall Parameters and Analyses Results
Portsmouth — Minford Road (Rear Abutment) Natural Soil foundation

Retained Soil (New Embankment)

Unit Weight = 120 pef

Coefficient of Active Earth Pressure (K,) = 0.33
(Based on @ =307

Sliding along base of MSE wall
Sliding Coefficient (£()(0.67) = tan 29%(0.67) = 0.37 Use (£¢)(0.67)

Use (4.¢)(0.67) =0.35 as a maximum value as per AASHTO, BDM,303.4.1.1

Allowable Bearing Capacit'y — Undrained Condition
Qan = 12,695 psf

For MSE wall with minimum 56-foot long reinforcing

Allowable Bearing Capacity — Drained Condition
Qan = 12,695 psf

For MSE wall with minimum 56-foot long reinforcing

Global Stability

Factor of Safety — Undrained Condition = NA (Sandy Silt — Drained Condition)
Factor of Safety — Drained Condition = 2.0

Factor of Safety — Seismic Condition = 1.9

For MSE wall with 56-foot long reinforcing

Estimated Seitlement of MSE volume
Total settlement = O inches
Differential settlement = 0 <1/100

Full Height of MSE Wall = 64.0 feet
Minimum Embedment Depth = 6.4 feet
Minimum Length of Reinforcement for External Stability = 56 feet
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MSE Retaining Wall Parameters and Analyses Results
Portsmouth — Minford Road (Forward Abutment)
Compacted Granular Fill Foundation

Retained Soil (New Embankment)
Unit Weight = 120 pcf

Coefficient of Active Earth Pressure (K,) = 0.33
(Based on @ =309

Sliding along base of MSE wall
Sliding Coefficient (£.¢)(0.67) = tan 29%0.67) = 0.49 Use (1.£)(0.67)

Use (4.£)(0.67) =0.55 as a maximum value as per AASHTO, BDM,303.4.1.1

Allowable Bearing Capacity — Undrained Condition
Qan = 28,843 PSf

For MSE wall with minimum 47-foot long reinforcing

Allowable Bearing Capacity — Drained Condition
Qan = 28,843 psf

For MSE wall with minimum 47-foot long reinforcing

Global Stability
Factor of Safety — Undrained Condition =2.4

Factor of Safety — Drained Condition = 2.4
Factor of Safety — Seismic Condition = 2.3
For MSE wall with 47-foot long reinforcing

Estimated Settlement of MSE volume
Total settlement = O inches
Differential settlement = 0 < 1/100

Full Height of MSE Wall = 61.5 feet
Minimum Embedment Depth = 6.2 feet
Minimum Length of Reinforcement for External Stability = 47 feet
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T SUBJECT Client  TranSystems/ODOT D-9 JOB NUMBER 0121.3070.03
@D l ( 2 ’ Project SCI823-0.00 Portsmouth Bypass SHEET NO. OF
ltem Bearing Capacily (Rear Abutment} COMP. BY SJR DATE  3/23/08
04 - 823 over Portsmouth - Minford Rd. CHECKED BY DATE
Borings TR-18 & TR-19
BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soll Properties
) . TRAFFIC LOADING
e \DING
; i 9 i ' } l Yews = 120 pef  Unitweight  Embankment fil
o B T ‘% T t'ems = 30 deg.  Frictionang. Embankment fill
EMBANKMENT . | B Yon = 120 pef  Unitweight  Foundation soil
FILL i REINFORCED i : . ) .
S _| JONE £ | ¢ = 0 psf  Cohesion Foundation soil
et g H ) = 22 -deg.  Friction ang. Foundation soil
T T ——,:_;-E E i c' = 0 psf Cohesion Foundation soil
o i ] ’
P z i Y = .29 deg  Frictionang. Foundation soil
~ — T I
o I s Loads and Parameters
easoria s o ask [ S 1 P
o' b pii
| e ! o = 240  psf Traffic loading
I_ W [ L=-B = 5632 f Length of MSE reinforcement
N L factor = 0.8 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 64 fi Embedment depth
W +W, o Dw = 0 f Groundwater depth
O =TT o, e = 10,614 psf HiD = 704 f
H = 64 f Height of wall
Ultimate undrained bearing capaci wlt Ka = 0.33
1 M Pa = 23467 fi Moment arm
—_ {J
Gun-“\i“’oNﬁEVBM Qur = 31,738 psf Fwt = 352 # Moment arm
g B' = 46.10 f
q = 2UuLT - ot -
ALLT Tpa Qar = 12,695 psf 7 = 576 pef
. W, 13,517 1b/ft of wall Weight from traffic
Factor of Safety = 2.99 | OK ] Winse 475,791 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capaci an Bearing Capacity Fagtors for Equations
' - | Undrained Drained
Q=N AT NtV BN, g0 = 31738 pst N, 27.86 N. 27.86
' N 16.44 N, 1644
_ Yt 4 9
Tar="po Qi = 12,695 psf N, 19.34 N, 1934
Factor of Safety = 2.99 0K Eccentricity of Resultant Force Kern
€ = 511 fi e<l/6 = 9.39 ft

MSE-BearingCapacity Portsmouth-Minford Rd R Abutment [MSE non-coped)]

3/28/2006 - 10018 AM




Client

TranSystems / OD@;D-Q

KDLZ ™

Project  5CI823-0.00 Portsmouth Bypass

Item

MSE Wall Stability (Rear Abutment)

04 - 823 over Portsmouth - Minford Rd.

e JOB NUMBER 0121-3070.03
SHEET NO. OF B
COMP. BY S£, DATE %23/96’
CHECKED BY _DATE

Borings TR-18 & TR-19

Assumptions:

STABILITY OF MSE WALL
Wall Properties

Foundational Soil Properties

1 Estimated height of embankment; H=64' H+D = 704 feet ¢ = SGEEE psf Cohesion
2 Itis assumed that the bridge is supported on piles Ymse = 1200 pcf o = 29 deg Friction angle
3 Ground water; Dw=0.0' L = 5632 feet Wy = 240  psf Traffic loading
4 Traffic loading is neglacted in resisting forces L factor = = 0.80 Length factor-range (0.7 - 1.0)
5 o = 30 deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1
Thrust: P =K, [5 }H2 + a)TH} et il il
4 rrrrr o
where; K =tan®(45-~) K, 033 FE
2 EMBANKMENT £
P, = 103,708 Ibs per foot of wall FILL _ REINFORCED :
ZONE 2
it ii H
Resistance: P. =W (0.67)(x) (Drained) T i rain :
P :
where; f = tar(;b) 0.671 0.37
0.67 Max. = 0.35  (AASHTO, Bridge Design Manual, 303.4.1.1) 1L ‘ , 11
P, = 166,527 Ibs per foot of wall ‘ ‘ .O ;
USE THIS VALUE D
w
- L -
F = L(C ) (Undrained)
P, = 0 1bs per foot of wall
Use Drained Value
p Calculated Required Resistance Against Sliding is
FS=;’F FS = 161 FS = 150

RESISTANCE AGAINST OVERTURNING

M ising = 13,398,285 Ib-ft
T M yyeriming 2,499,094 Ib-ft
Calculated
ZM existing

overtumin g

* Traffic loading is neglected in resisting forces

* Summation of Moments about point "O" (base of wall).

Required
FS = 200

L
ZMrn{n‘xrfng = WL ( 5)
1

H H
m’m-er.'uru.’:g = Ku I:E Wz[?) ot G)TH[—:Z-"]:{

Resistance Against Overturning is
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) T SUBJECT Client  TranSystems /ODOT D-9 JOB NUMBER 0121-3070.03
mD I F z ’ Project SCI823-0.00 Portsmouth Bypass SHEET NO. OF
Item Bearing Capacity (Forward Abutment) COMP. BY SJR DATE  3/23/06
04 - 823 over Portsmouth - Minford Rd. CHECKED BY DATE
Borings TR-15 & TR-16
BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADIING
-y e Lo
; N Yews = 120 pcf  Unit weight Embankment fill
0 T O TN 0 2 T . "
C E } e = 30 deg. Friction ang. Embankment fill
EMBANKMENT | g Yoox = 120 pef  Unit weight Foundation soil
FiLL 3™ RemForceD . o
,"_ - -{ ZONE é ¢ = 500 psf Cohesion Foundation soil
N E H ¢ = 0 deg.  Frictionang. Foundation soil
e ] ¥
T e %’ ! e’ = .0 psf Cohesion Foundation soil
-y 3
P "'"; e E I ' = 28 deg. Friction ang. Foundation soil
[ é | ¢ g g
. ; ! ' - .1
L ; ] Loads and Parameters
. _?__ ———- E 1 -
| o _[ [ D
i i Ll = 240 psf  Traffic loading
| |
. w 1 L=B = 54,16 # Length of MSE reinforcement
P L L factor = 0.8 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 62 # Embedment depth
W +We Dw = 0 fi Groundwater depth
Y Ty = 10221 psf HID = 677 ft
H = 615 fi Height of wall
Ultimate undrained bearing capaci alt Ka = 0.33
1 [ Pa = 22567 fi Moment arm
Quir=cN +0', Nl{ +5}"B N qur = 2,927 psf Wt = 338 f Moment arm
g B' = 44.32 fi
_ ULT ny?
Fare="pg Qaa = 1,171 psf 4 = 576 pef
W, 12,998 1b/ft of wall Weight from traffic
Factor of Safety = 0.29 No Good We = 439,996 1b/ft of wall Weight from MSE wall

Ultimate drained bearing capacity, 7,

Bearing Capacity Factors for Equations

’ 1 N Undrained Drained
Gur=C N+ N +573 Y qQur = 30,557 psf N, 5.14 N, 27.86
g N, 1.00 N, 1644
— JULT
Farr = FS Qui = 12,223 psf N, 0.00 N, 1934
Factor of Safety = 2.99 OK | Eccentricity of Resultant Force Kern
e = 492 ft e<Lfg = 9.03 ft
MSE-BearingCapacity Portsmouth-Minford Rd F Abutment [MSE non-coped] 3/28/2006 - 10:18 AM




oy SUBJECT Client _ TranSystems / ODOT D9 JOB NUMBER 0121-3070.03
D L Z Project  SCI823-0.00 Portsmouth Bypass SHEET NO. OF )
ltem MSE Wall Stability (Forward Abutment) _ COMP.BY SR DATE 03/23/06
04 - 823 over Portsmouth - Minford Rd. CHECKED BY _DATE

Borings TR-15 & TR-16

Assumptions:

STABILITY OF MSE WALL
Wall Properties

Foundational Soil Properties

1 Estimated height of embankment; H=61.5' H+D =7 67.7 feet c = 500 psf Cohesion
2 It is assumed that the bridge is supported on piles Vmse = SEIIO pef ¢ = 29 deg Friction angle
3 Ground water; Dw=0.0' L = 5416 feet Wy = 240  psf Traffic loading
4 Traffic loading is neglacted in resisting forces L factor = = 0.80 Length factor-range (0.7 - 1.0)
5 o = 30 deg Friction Angle of Embankment Fill
. RESISTANCE AGAINST SLIDING ALONG BASE
Thrust: PR [% M1+ CUTH} TRAFFIC LOADING
where; K. =tan’ (45 _ﬂ) K, = 033 e ! |
2 EMBANKMENT "
P, = 96111 Ibsperfoot of wall FILL 1] - REmrofmED
= ZONE
- H
Resistance: B, =W (0.67)(u) (Drained) ¥ o e
where; y=ta1{¢) 0670 = 0.37 3 B .
06744 Max.= 0,35 (AASHTO, Bridge Design Manual, 303.4.1.1) :: q 1
P, = 153,999 Ibs per foot of wall | \ 'o ;
: D
Use Undrained Value W
Ly L o
P, =L(c) (Undrained)
P, = 27,080  Ibs per foot of wall
USE THIS VALUE
A Calculated Required Resistance Against Sliding is
e FS = 0.8 FS = 150

RESISTANCE AGAINST OVERTURNING

* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces

overtumin g

2 Mresining = 11,915,087 Ib-ft
ZI\/low:num:}-u_: == 2,229,404 Ib-ft

SM Calculated Required
F:Sv - ZM reststing S = 5.34 FS = 200

L
M resisting — ?HL(EJ

1 o H H
EM portirning = Ko | — |+ @ H
overtrning U':z [ 3 ) ( 2 )J

Resistance Against Overturning is
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) TE SUBJECT Client  TranSystems/0QDOT D-9 JOB NUMBER 0121-3070.03
@D I / z ’ Project  5CI 823-0.00 Portsmouth Bypass SHEET NO. OF
ltem Bearing Capacity (Forward Abutment} COMP. BY SJR DATE  3/23/06
04 - 823 over Portsmouth - Minferd Rd. CHECKED BY DATE
Granular Fifl Foundation
BEARING CAPACITY OF AMSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
- . TRAFFICLOADING
{ { ; { i ' * Yemp = 120 - pef Unit weight Embankment fill
T "| ST T 'E 1_ g = - 30 deg. Friction ang, Embankment fill
EMBANKMENT . | E Yoon = 1207 pef  Unit weight Foundation seil
FILL o REINFORCED 2 ' ] )
ot 2ONE E | ¢ = O psf Cohesion Foundation soil
i ' E ST
S : H ) = .38 deg.  Frictionang. Foundation soil
L : o g ! ¢! = .0 psf Cohesion Foundation soil
Py '-3% i 9 = 36 deg.  Friction ang. Foundation soil
: i g
—_ . ." B ._-T_-—— e : . 5 _ * e
T ; E J_ Loads and Parameters
o e e e — -
| o i D-
i e "‘“"l | oy = 240 psf Traffic loading
| w ‘I I=B = 4739 fi Length of MSE reinforcement
e L ] L factor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 6.2 ft Embedment depth
W, +W, Dw = 0 # Groundwater depth
o, =—L M -
v L—2e Ty = 10,965 psf H+D = 677 f
H = B15 f Height of wall
Ultimate undrained bearing capacity, g, Ka = 0.33
1 Pa = 22567 fi Moment arm
Qyir=cN +0', Nq +‘57'BN; Qur = 72,107 psf F Wt = 3385 # Moment arm
g B' = 3615 fi
= ULT _
FaLL FS Ga = 28,843 psf 7 = 57.6 pcf
W, 11,374 1b/ft of wall Weight from traffic
Factor of Safety = 6.58 OK Whe = 384,996 Ib/ft of wall Weight from MSE wall
Ultimate drained bearing capacity, ¢ .« Bearing Capacity Factors for Equations
I 1 BN Undrained Drained
Qur=¢ N AN 47BN, e = 72,107 pof N, 50.59 N, 5059
N 37.75 N, 3775
Farr = foir Qar = Nq ' Nq
A= e = 28,843 psf , 56.31 . 56.31
Factor of Safety =  6.58 L. OK I Eccentricity of Resultant Force Kern
e = 562 fi e<li6 = 7.90 ft

MSE-BearingCapacity Portsmouth-Minford Rd F Abutment GRAN FILL [MSE non-coped]

3/28/2006 - 10:18 AM




“_,;‘3;‘ SUBJECT  Client  TranSystems /ODOT D-9
%ﬁ Project  SCI823-0.00 Portsmouth Bypass
Item MSE Wall Stability (Forward Abutment)

04 - 823 over Portsmouth - Minford Rd.

Granular Fill Foundation

JOB NUMBER 0121-3070.03

SHEET NO. _____©OF o
COMP. BY _Si:i _ DATE _0%23/05
CHECKED BY __ DaTE '

Use Drained Value

Calculated Required
P
FS=P FS = 196 FS = 150

STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=61.5' H+D = 677 :feet c = 0 psf Cohesion
2 Itis assumed that the bridge is supported on piles Vmse = 12000 pef ¢ = 36 deg Friction angle
3 Ground water; Dw=0.0' L = 4739 feet Wy = 240 psf Traffic loading
4 Traffic loading is neglacted in resisting forces L factor = U.?G : Length factor-range (0.7 - 1.0)
5 o = 30 deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1
Thrust: P, =K, [E o+ a)TH} bt
R R R R R A A
where; K :tan2(45—?-) K, = 033 ‘ o
2 EMBANKMENT
P, = 96111 Ibs per foot of wall FILL | A RENFORCED g
: ZONE i
— H H
Resistance: £, =W(0.67)(x) (Drained) T e
P -
where; 4 = tan(g) 0674 = 049
067w Max. = = 0.55  {AASHTO, Bridge Design Manual, 303.4.1.1) o] RN
P, = 188,648 Ibsper foot of wall | \ éo. |
USE THIS YALUE : D
W H
— |_ -—
P. =L(c) (Undrained)
P, = 0 Ibs per foot of wall

Resistance Against Sliding is

RESISTANCE AGAINST OVERTURNING

* Summation of Moments about point "O" (base of wall).
* Traffic loading is neglected in resisting forces

M cgisiing = 0122489 Ib-fi
M emiig 2,229,404 Ib-ft
Calculated Required
_ }:M resisting _ _
FS = FS = 4.09 FS = 2.00
>M

overtumin g

L
EM resisting = ?HL(Z]

1 . H H
sif o= S B
OVerturnig u{z )H [ 3 J e ( > ):|

Resistance Against Overturning is
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ENGINEERS + ARCHITECTS « SCIENTISTS
PLANNERS + SURVEYORS

March 31, 2005

Mr. Greg Parsons, P.E.
Project Manager .
TranSystems Corporation
5747 Perimeter Dr., Suite 240
Dublin, OH 43017

Re:  SCI-823-0.00 over Portsmouth-Minford Rd (SR 139)
Preliminary Structural Foundation Recommendations
Project SCI-823-0.00
DLZ Job No.: 0121-3070.03

Dear Mr. Parsons:

This letter reports the findings of the subsurface exploration and preliminary foundation
recommendations for the proposed structure on SCI-823-0.00 over Portsmouth-Minford Rd. (SR
139). It is anticipated that the proposed structure will be a four-span, elevated bridge with
embankment fills for both abutments. At the present time, it is understood that the forward
abutment will be founded on an embankment with a maximum height of 46 feet. The grade at
the proposed location of the rear abutment varies along the cross section. The embankment fill is
understood to vary from O feet to the far left of centerline and up to 35 feet to the right of
centerline. It is anticipated that the piers for the structure will be located at elevations similar to
those existing at State Route 139 and will be generally 45 feet in height. Currently Portsmouth-
Minford Rd. (SR 139) is located along the north side of Long Run.

The findings and recommendations presented in this report should be considered preliminary. Tt
is understood that the final mumber and locations of substructure units have not been determined
yet. After the substructure unit locations have been established, the results of the borings should
be reviewed to determine if additional exploration is needed to finalize the foundation
recommendations for the new structure.

2162 Front Street = Cuyahoga Falls, Ohio 44221-3288 « (330) 923-0401 « FAX (330) 928-1029
With Offices Throughout The Midwest
www.dlz.com
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ENGINEERS « ARCHITECTS + SCIENTISTS
PLANNERS * SURVEYORS

Mrx. Greg Parsons, P.E.
March 31, 2005
Page 2

Field Exploration

A total of five borings, TR-15 through TR-19, were drilled at the proposed structure between
July 9, 2004 and February 23, 2005. The borings were drilled to depths from 18.0 to 27.0 feet.
The borings were extended into bedrock, which was verified by rock coring. Boring Logs and
information concerning the drilling procedures are attached. '

The boring locations were selected by TranSystems Corporation. Ground surface elevations at
the boring locations were estimated from the established topographic mapping for the project and
are presented on the attached Boring Logs.

Findings

The following text presents generalized subsurface conditions encountered by the borings. For
more detailed information, please refer to the attached Boring Logs.

The borings generally encountered 2 to 12 inches of topsoil at the surface. Boring TR-16 did not
encounter topsoil. Underlying the surficial materials, the borings encountered loose to very
dense silt (A-4b) and gravel with sand and siit (A~2-4) and medium stiff to very stiff sandy silt
(A-42) and silt and clay (A-6a) to depths between 6.0 and 8.7 feet where bedrock was
encountered.

" The bedrock encountered at the proposed structure location was composed primarily of medium
hard to hard sandstone and siltstone that was generally slightly fractured to intact. Recovery of
the core samples ranged from 83 to 100% and RQD values ranged from 57 to 97% with an
average RQD of 83%.

Seepage was encountered in borings TR-15, TR-16, and TR-17 between depths of 6.0 and 7.0
feet. The remaining borings did not encounter seepage. At completion of drilling, water levels
ranged from 1.6 to 16.3 feet. However, the final water levels include drilling water and may not
be representative of the actual groundwater conditions. Groundwater levels may vary seasonally
and should be expected to correspond with the level of Long Run.




ENGINEERS » ARCHITECTS » SCIENTISTS
PLANNERS « SURVEYORS

Mr. Greg Parsons, P.E.
March 31, 2005
Page 3

Conclusiens and Recommendations

Based on existing proposed cross section plans, it would appear that deep foundations would be
necessary for the abutments and shallow foundations would be appropriate -for the pier
foundations. The following is a brief discussion of the recommendations for the substructures,

Due to the large amount of embankment fill, it appears that drilled shafis bearing on bedrock will
be the best-suited foundation type for the support of the proposed structural abutments. If high
lateral or uplift loads are anticipated, deeper rock sockets may be needed. The actual design
lengths or rock sockets will need to be designed based upon actual loading conditions.

Competent bedrock was encountered at shallow depths at the expected pier locations. Therefore,
the use of spread footings on rock should be the best-suited foundation type for support of the
proposed structure’s piers. The footings should be embedded into the bedrock. If an alternative

foundation type is required due to lateral or uplift loads, drilled shafts with rock sockets can be
utilized.

The following table summarizes the site conditions and foundation recommendations.

Existing Approximate
Boring | Structural Ground Bearing Recommended Allow.able
Surface . . Bearing
Number | Element . Elevation* | Foundation Type .
Elevation* (Feet) Capacity
(Feet)
Forward .
TR-15 Abutment 637 630 Drilled Shafts 15 TSF
TR-16 Pier 636 627 Spread Footing 15 TSF
TR-17 Pier 631 625 Spread Footing 15 TSF
TR-18 Pier 635 628 Spread Footing 15 TSF
Rear .
TR-19 Abutment 644 635 Drilled Shafts 15 TSF

*Existing ground surface elevation was estiméted
from the established topographic mapping.
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March 31, 2005
Page 4

Grain-size analyses were performed for scour analysis since the proposed structure location is
located perpendicular to Long Run. The following table outlines the D85 and D50 particle sizes
from the grain-size analysis. The laboratory data sheets for the grain-size analyses are attached.

]

Closing

If you have any questions, pleasé contact our office for clarification.

Sincerely,

DLZ OHIO, INC.

Geotechnical Engineer

f12. )% 1

Arthur (Pete) Nix, P.E.

Senior Geotechuical Engineer

Boring Sample Depth Gram Size

i Dgs Dsp
TR-18 51 [0-25 | 123mm | 00297 mm
TR-18 52 3.5 -5.0° | 0207 mm | 0.0574mm |
TR-18 S3 | 60-75 | 124mm | 0.13mm
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Attachments: General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Site Plan _
Boring Logs TR-15, TR-16, TR-17, TR-18, TR-19
Particle Size Distribution Test Reports

cc: File

S:\Dept\Geotech\Projects\01211307003 Portsmouth Structures\SR139 letter.doc




GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

Drilling and sampling were conducted in accordance with procedures generally recognized
and accepted as standardized methods of investigation of subsurface conditions
concerning geotechnical engineering considerations. Borings were drilled with either a
truck-mounted or ATV-mounted drill rig.

Drive split-barrel sampling was performed in 1.5 foot increments at intervais not exceeding
5 feet. In the event the sampler encountered resistance to penetration of 6 inches or less
after 50 blows of the drop hammer, the sampling increment was discontinued. Standard
peneiration data were recorded and one or more representative samples were preserved
from each sampling increment.

in borings where rock was cored, NXM or NQ size diamond coring tools were used.

in the laboratory all samples were visually classified by a soils engineer. Moisture contents
of representative fine-grained soil samples were determined. Alimited number of samples,
considered representative of foundation materials present, were selected for performance
of grain-size analyses and plasticity characteristics tests. The results of these tesis are
shown on the boring logs. :

The boring logs included in the Appendix have been prepared on the basis of the field
record of drilling and sampling, and the results of the laboratory examination and testing
of samples. Stratification lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test results. Actual depths to changes may differ somewhat from the
estimated depths, or transitions may occur gradually and not be sharply defined. The
boring logs presented in this report therefore contain both factual and interpretative
information and are not an exact copy of the field log.

Although it is considered that the borings have disclosed information generally
representative of site conditions, it should be expected that between borings conditions
may occur which are not precisely represented by any one of the borings. Soil deposition
processes and natural geologic forces are such that soil and rock types and conditions may
change in short vertical intervals and horizontal distances.

Soilfrock samples will be stored at our laboratory for a period of six months. After this
period of time, they will be discarded, uniess notified to the contrary by the client.

S:ADept\Geotech\MisciLegends\Geninfo.eng




LEGEND - BORING LOG TERMINOLOGY
Explanation of each column, progressing from left to right
Depth (in feet) - refers to distance below the ground surface.

Elevation (in feet) - is referenced to mean sea leve!, unless otherwise noted.

3. Standard Penetration {N) - the number of blows required to drive a 2-inch O.D., 1-3/8 inch L.D., split-barrel sampler, using a 140-pound hammer
with a 30-inch free fall. The blows are recorded in B-inch drive increments. Standard penetration resistance is determined from the total number
of blows required for one foot of penetration by summing the second and third-6-inch increments of an 18-inch drive.

50/ - Indicates number of blows (50) to drive a split-barrel sampler a certain number of inches (n) other than the normal B-inch increment.
The length of the sampler drive is indicated graphically by horizontal lines across the “Standard Penetration” and “Recovery” columns.

Sample recovery from each drive is indicated numerically in the column headed “Recovery”.

The drive sample location is designated by the heavy verfical bar in the “Sample No., Drive” column.

7. The length of T_tydraullcally pressed “Undisturbed” samples is indicated graphically by horizontal lines across the "Press” column.
Sample humbers are designated consecutively, increasing in depth.

Soil Description

a. The foliowing tetms are used to describe the relative compaciness and consistency of soils:

Granular Soils - Compactness

Blows/Foot
Standard
Terms . Panetration

Very Loose 0- 4
Loose 4. 10
Medium Dense 10- 30
Dense 30-50
Very Dense over 50

Cohesive Solls - Consistency

Unconfined Blows{Foot
Compression Standard Hand
Term tonsfsq.it. ‘ Penetration Manipulation

Very Soft less than 0.25 below 2 Easily penetrated by fist

Soft 0.25-0.50 2- 4 Easily penetrated by thumb

Medium SHiff 0.50-1.00 4- 8 Penetrated by thumb w/ moderate effort

Stiff 1.0-2.0 B- 15 Readily indented by thumb but not penetrated
Very Stiff 20-40 15-30 Readily indented by thumb nalil

Hard

over 4.0 over 30 Indented with difficulty by thumb nail

b. Color - If a soll is a uniform calor throughout, the term Is single, modified by such adjective as light and dark. If the predominant color
is shaded by a secondary color, the secondary color precedes the primary colar. i two major and distinct colors are swirled throughout
the soil, the colors are modified by the term “mottled".

c. Texture is based on the ODOT Classification System. Soil particle size definitions are as follows:

Description Size Description

Size

Boulders Larger than 8" Sand-Coarse 2.00 mm. {o 0.42 mm,

Cobbles 8"to 3" -Fine 0.42 mm. to 0.074 mm.

Gravel-Coarse 3"to 314" Silt 0.074 mm. to 0.005 mm.
-Fine 3/4" to 2.00" mm. Clay Smaller than 0.005 mm.

Thé main soiil component is listed first. The minor components are listed in order of decreasing percentage of particle size.




e

Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes.

trace - Dto10%
little ~ 1010 20%
some - 2010 35%

“and” -35to0 50%

The molsturs content of cohesive soils (silts and clays) Is expressed relative to plastic properties.

Term : Relative Moisture or Appearance

Dry Powdery
- Damp Moisture content slightly below plastic limit
Moist Moisture content above plastic limit, but below Tiquid limit

Wet

Moisture content above liquid iimit

Moisture content of cohestonless solls (sands and gravels) is described as follows:

Relative Moisture or Appearance

No moisture present
Pamp ] Internal moisture, but none to little surface moisture
Moist Free water on surface

Voids filled with free water

Rock hardness and rock quaiity description.

a, The following terms are used to describe the relative hardness of the bedrock.

Temn Description

Very Soft Difficult to indent with thumb nails; resembles hard soil but has rock structure

Soft Resists indentation with thumb nall but can be abraded and pierced to a shallow depth by a pencil point.

Medium Hard Resists pencil point, but can be scratched with a knife blade,

Hard Gan be deformed or broken by light to moderate hammer blows.

Very Hard Can be broken only by heavy blows, and in some rocks, by repsated hammer blows.

b. Rock Quality Designation, RQD - This value is expressed in percent and is an indirect measure of rock soundness. 1t is obtained by
sumiming the total length of all core pieces which are at least four inches long, and then dividing this sum by the total length of the core
run.

Gradation - when tests are performed, the percentage of each particle size is listed in the appropriate column {defined in tem Sc).

12. When a test is performed to determine the natural moisture content, fiquid limit moisture content, or plastic limit molsture content, the moisture
content is indicated graphically.

The standard penetration (N) value in blows per foot Is indicated graphically.

S:ADepi\Geotech\Legends Manuals Misc\lL.egends\Legeng.odt
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PARTICLE SIZE DISTRIBUTION

TEST REPORT

100 i\ I ’
90 : . S RS i
T
| ~ UL
80 =
'\.\
N
70
60 ‘e \‘
50 : :
40 , : \
30 : \
20 Y
*
No
10 , ; it
0 % : L
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 4.7 7.6 0.8 7.0 8.5 58.1 13.3
SIEVE PERCENT SPEC.* PASS? Soil Description
SIZE FINER PERCENT {X=NO}
11in. 100.0
.75 in. 95.3
Be | B
. Atterberg Limits
240 799 PL= 22 LL= 25 Pl= 3
#200 714 Coefficients
Dgs= 1.23 Dgo= 0.0433 Dgo= 0.0297
Dap= 0.0143 D45= 0.0063 Dqp=
Cu= CC=
Classification
USCS= ML AASHTO= A-4(1)
Remarks
Moisture Content= 8.9%
* (no specification provided)
Sample No.: 1 Source of Sample: TR-13 Date: 3/24/05
Location: Elev./Depth: 1.0
7‘3’?&’?&’ Client: TranSystems, Inc.
P ﬁiﬁ%&qﬁw‘i‘ Project: SCI-823-0.00
Faant, : :
&=
Project No: 0121-3070.03 Figure
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PARTICLE SIZE DISTRIBUTION TEST REPORT

£ E £ g 2% é E: a 2 a = 8 % B8
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100 | 'z T I
90 : | N
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70 \\
o ; ~ N
w60 T T T T
Z a s e .
- : E : i N
= ' Pl : i :
= 50 ;
L‘u i
8 \
% 40 : \
o : ‘ N\
30 ; \\
20 ‘ ‘ \
! \\\
i Phady
10 : ;
0 : 5 : .
500 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 . 0.0 0.0 2.8 40.0 45.1 12.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO)
#4 100.0
#10 100.0
#40 97.2
#200 57.2 Atterberg Limits
PL= NP LL= NP Pi= NP
Coefficients
Dag= 0.249 Dgp= 0.0845 Dsp= 0.0553
Dzp= 0.0223 D45= 0.0082 Dig=
Cu= Ccz
Classification
USCS= ML AASHTO= A-4(0)
Remarks
Moisture Content= 12.2%
¥ (no specification provided)
Sample No.: 2 Source of Sample: TR-18 Date: 3/24/05
Location: Elev./Depth: 3.5
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03 Figure
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PERCENT FINER

g £ £ é g g = = @ o o o g § B
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a0 7 T W\ :.
80 N f
N
N
N
70 m\
60 N
50 L : ! ,\\ :
\»
40 :
N\
30 ‘\
20 \\
i . ! N
10 : : N
0 P i %
500 100 10 1 0.1 0.01 ©0.001
GRAIN SIZE - mm
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 8.8 2.0 20.0 28.0 314 0.8
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT {(X=NO} .
75 in. 100.0
375 in. 93.7
#?3 gé’%
. Atterberg Limits
#40 69.2 - = =
4300 a5 PL= NP LL= NP Pl= NP
Coefficients
Dgs= 1.24 Dgo= 0.241 Dgo= 0.130
D3zp= 0.0368 Dq5= 0.0114 D4g= 0.0053
C,= 45.38 Cg= 1.06
Classification
USCS= sSM AASHTO= A-4(0)
Remarks
Moisture Content= 10.6%
* {no specification provided)
Sample No.: 3 Source of Sample: TR-18 Date: 3/24/05
Location: Elev./Depth: 6
Client: TranSystems, Inc.
Project: SCI-823-0.00
Project No: 0121-3070.03
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DRAINAGE AREA







CHANNEL PHOTOGRAPHS




Looking upstream from west of culvert



Looking at the Long Run stream bank. Photo shows channel cut in rock.



RUNOFF CALCULATION




Q,
Qs
Q1o
Qs
Qso

Q100

TECHNIQUES FOR ESTIMATING FLOOD-PEAK
DISCHARGES OF RURAL, UNREGULATED STREAMS IN OHIO AREA A
U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-4126

Values Units Definitions
374226426.10 | SQ.FT.
13.424 SQ. Ml.  CONTDA = Contributing Drainage Area
0.00 | SQ.FT.
0.00 % STORAGE = Storage Area
31530.00 | FT. TOTAL CHANNEL LENGTH
3153.00 FT. L., = 10% of the Distance along channel
743 | FT.  Elevy, = Elevation at point Ly
26800.50 FT. Lgs; = 85% of the Distance along channel
810 | FT.  Elevgs = Elevation at point Lgs
23647.50 FT. Length = Lgs- Lqg
14.96 FT./MI. SLOPE = (Elevy-Elevgs)/Length

CFS Q= Flood-Peak Discharge
# = Frequency of Storm

680.83 CFS  =56.1(CONTDA) ""**(SLOPE)*""*(STORAGE+1)""
1131.99 CFS  =84.5(CONTDA) *"*(SLOPE)"**(STORAGE+1)"**
1463.54 CFS  =104(CONTDA) ""*(SLOPE)"***(STORAGE+1)***
1896.48 CFS  =129(CONTDA)""*(SLOPE)"***(STORAGE+1)***
2230.16 CFS  =148(CONTDA) *"*'(SLOPE)**"*(STORAGE+1) "%
2571.80 CFS  =167(CONTDA) ""**(SLOPE)"***(STORAGE+1)"**

G:\CO03\0064_PAVR\Road\Hydraulics\823 Flood-Peak Discharge Area 32.xls
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HYDRAULIC BRIDGE CALCULATION
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STREAM CROSS SECTION OUTPUT FROM HEC-RAS
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SCOUR ANALYSIS
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The scour calculations indicate a scour depth of approximately 17 feet. The elevations to top of rock as per the
borings, range from 628 to 625. The existing channel bottom is near elevation 624, These differences
elevations indicate the channel is in rock. Therefore the scour calculations would not be applicable to this part
of the stream. The last photograph in the Channel Photo Section shows the channel in the rock.
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Currently there are no FEMA Flood Studies or Flood Insurance Studies available for this section of Long Run.

Runoff calculations were performed using the Report produced by the United States Geological Survey (USGS)
titled “TECHNIQUES FOR ESTIMATING FLOOD-PEAK DISCHARGES OF RURAL, UNREGULATED
STREAMS IN OHIO AREA A U.S. GEOLOGICAL SURVEY Water Resources Investigations Report 89-
4126”.

These calculations were input into a spread sheet <823 Flood-Peak Discharge Area 32.xls> to facilitate ease of
use. A survey of the area was incorporated into the tin file for the project. Cross sections were cut from the
aforementioned tin file using the GEOPAK software program. These cross sections were the basis of the
hydraulic model. A HEC-RAS model was performed to calculate the existing the Hydraulic Data. This model
was then modified to incorporate the site changes caused by the proposed bridge. The purpose of the Flood
Hazard Flood Evaluation is to evaluate any flooding concerns with Long Run and any effect the proposed
bridge structures might have on existing Long Run.

There is an existing culvert that crosses under existing SR 139 (Portsmouth-Minford Road) and drains into the
main channel. This culvert located under the proposed SR 823 bridge, is to be relocated downstream of it’s
current location. The stream that the culvert carries is to be relocated so that the stream passes under the bridge
on it’s way to the relocated culvert. The slope of the main channel remains unchanged as the span of the bridge
was utilized to the allow flow of the main channel.

The design year storm was selected as the 50 year as per the Ohio Department of Transportation (ODOT)
criteria. As a check of the conditions of the 100 year storm was to be modeled. The ODOT Office of Structural
Engineering (OSE) requested a 500 year storm was to be modeled for the MSE wall alternative (Alternative
1A). The 500 year runoff is not contained in the within the modeling parameters of the Water Resources
Investigation Report 89-4126. Common practice is to calculate the flow 500year flow (Q) by multiplying 1.4
times the 100 year Q. This common practice was utilized for the analysis.
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Local residents spoken to, have seen water over the road on a few occasions. It is not a common occurrence and
has happened only a few times in a resident’s life. The highwater marks are approximately 8 feet from the
channel bottom. This is consistent with the HEC-RAS mode! for the 50 year storm. In this area, the existing
flood plain includes one house. This house will be removed for the construction of proposed SR 823. The
proposed structures raise the existing 100 year flood from 632.1 to 632.3 a difference of 0.2 feet. The existing

500 year flood elevation is 633.3 the proposed structure will raise the flood to 633.6. This is a difference of 0.3
feet.




