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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 Swauger Valley-Minford Road. As requested by the Scope of Services, a Structure 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 Structure
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 Swauger Valley-Minford Road from the elevations specified in the July 2005 PAVR.
These increases in profile elevation cause an increase in the height of built-up embankments which, in
turn, lengthen the bridge spans when considering 2:1 embankment slopes. Due to this span
lengthening, bridge types for the proposed S.R. 823 Mainline over Swauger Valley-Minford Road
were reevaluated. This follow-up Structure 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
Swauger Valley-Minford Road are evaluated in this study and are designated as Alternatives 1, 2, 2ZA,
and 3. Each of these alternatives is evaluated with regard to estimated construction cost, projected
maintenance costs, horizontal and vertical clearances, constructability, and maintenance of traffic.
Discussion of these alternatives is presented later in this report.

2. Design Criteria

The proposed structure types are designed according to the most current version of the Ohio
Department of Transportation 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. Note that Section 3 of the original report points
out that per a phone conversation with DLZ Ohio, Inc. on 7/12/2005, it was agreed that an addendum
will be submitted during the TS&L stage stating that substructures located in areas of new
embankment construction shall be founded on H-piles. Updated boring logs for the four test borings
(TR-20, TR-21, TR-22 and TR-23) and preliminary MSE wall evaluations — performed by DLZ Ohio,
Inc. — may be found in Appendix E of this current (updated) version of the Structure Type Study
Report. The preliminary MSE wall evaluations reveal that MSE walls can be used at the rear and
forward abutment locations for Alternatives 1, 2, and 2A (structure types with two spans) as long as
the naturally occurring soils beneath the proposed MSE walls are overexcavated to top of rock and
replaced with compacted granular fill. Bedrock elevations may vary significantly so it is recommended
that where compacted granular fill is placed on bedrock, a level bench is cut into the rock for stability
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purposes. MSE walls will bear either on compacted granular fill or bedrock. Refer to the preliminary
MSE wall evaluation report for more details and information.

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 the town to another interchange with US 23 north of the town in
Valley Township. Each of the proposed bridge sections will consist of two 12°-0” travel lanes with 6°-
0 median shoulders and 12’-0” outside shoulders. Each bridge deck width will be 45°-0” out-to-out
with 1’-6” inside and outside straight face deflector parapets. Horizontal and vertical sight distances,
in accordance with the design standards, have been provided over the bridge for all alternatives
considered. The existing Swauger Valley-Minford Road will remain on its current horizontal and
vertical alignment.

Vertical and Horizontal Design - Since these twin structures’ vertical alignment were dictated by the
overall vertical design of the new bypass profile, clearance was not a critical issue. More than 15°-0”
of preferred vertical clearance is provided for ali the alternatives considered in this study. In
accordance with the L&D manual, Volume 1 and due to the tangent alignment of the existing Swauger
Valley-Minford Road (which negates horizontal sight distance issues), a minimum horizontal clear
zone width of 23°-0” from edge of traveled way to face of obstruction has to be maintained. The
proposed substructure layout for each alternative in this updated Structure Type Study report satisfies
this minimum horizontal clearance. An existing creek, which parallels the road, will be maintained on
the west side of Swauger Valley-Minford Road.

Drainage Design - The collection of storm water runoff will be addressed off the bridge. 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.

Maintenance of Traffic - While the new bridge is under construction, traffic will be maintained on the
existing road. It is anticipated that there will be limited closures during construction of the new
structure,

5. Proposed Structure Configurations

Alignment & Profile: The proposed horizontal geometry is along a tangent alignment across
the entire length of both the left and right structures. The proposed mainline profile for each
bridge is located on the inside edge of pavement which is 11°-0” from the centerline survey and
construction S.R. 823. The left and right profiles are within a 1300’ vertical curve with PVI at
Station 446+00.00 (PVI elevation = 686.89°), g1 = -4.50% and g, = 2.60%. The horizontal and
vertical geometry for all alternatives considered are the same. Embankment slopes will be a
maximum 2:1 in order to minimize right-of-way impacts.

Structure: As per the Scope of Services, we investigated several bridge types and alternatives
as part of the type study. A total of four (4) alternatives were considered and are outlined in the
Structure Type Alternative Table below:
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STRUCTURE TYPE ALTERNATIVE TABLE
Structure Type
Alternative 1 2 24 3
Tangent,Prt?su'essed Tangent,continuous | Tangent,continuous | Tangent,continuous
Structure Type Concrete Girders Steel Plate Gird Steel Plate Gird Steel Plate Gird
Description Modified AASHTO tecl Plate (irders teel Plate Garders teel Plate Girders
" A709 Gr, 50W A709 Gr. 50W AT709 Gr. 50W
Type 4 (727)
. 4 Spaces @ 9°-6” 4 Spaces @ 9°-6” | 3 Spaces @ 12°-8” | 4 Spaces @ 9’-6”
Proposed Beam Spacing per Bridge per Bridge per Bridge per Bridge
No. of Spans 2 2 2 3
Abutment Tvpe Semi-integral Type | Semi-integral Type | Semi-integral Type | Stub Type with 2:1
YP behind MSE Wall | behind MSE Wall | behind MSE Wall | spill through slopes
No. of Piers 1 1 1 2 )
Pier Type T-type T-type T-type T-type
Substructure 13°00°00” RF 13°00°00” RF 13°00°00” RF 13°00°00” RF
Orientation
Approximate Bridge 200’ 200’ 200 440°-6”
Length
Approximate Structure
Depth
Slab 8.75" 8.75” 975" 8.75”
Haunch 2" 2" 2" 2"
Beam 727 45.625” 54.75” 63.875"
Total 82.75” (6.896") 56.375" (4.698") 66.50™ (5.542") 74.625” (6.219%)

Alternative Discussion:
Alternative 1

This two-span alternative is investigated in response to ODOT’s 9/1/2005 comments to the
original 7/15/2005 Structure Type Study. The creek location as well as the horizontal clear
zone width for Swauger Valley-Minford Road helps dictate the substructure unit locations. A
clear zone width of 23°-0” minimum from edge of Swauger Valley-Minford Road (edge of
traveled way) to sight obstruction is used to ensure proper placement of the Rear MSE Wall,
and thus the Rear Abutment, as well as the Pier. To minimize disruption of the creek and its
bed, sufficient horizontal clearance between the edge of the creek bed and the toe of the Pier
footing and between the edge of the creek bed and the face of the Forward MSE Wall is
ensured. When these obstructions and horizontal clearances are considered along with the
ODOT comments of 9/1/2005, two spans, each with a length of 100°-0” from centerline bearing
of abutment to centerline pier, are defined.

Because MSE Walls are used in con gunction with a bearing-to-bearing length of 200°-0” (<
400" total length) and a skew of 13°00°00” right forward, a semi-integral abutment type is
selected for this alternative (refer to Section 204.6.2.1 and Figure 203 of the ODOT Bridge
Design Manual). As previously noted, an addendum will be submitted during the TS&L stage
stating that substructures located in areas of new embankment construction shall be founded on
H-piles (see Section 3 of this report). Consequently, the semi-integral rear and forward
abutments will both be supported by steel H-piles driven to bedrock. Straight wingwalls will be
provided. Abutment and wingwall details will follow ODOT Standard Drawings.
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The single pier of this two-span structure is a T-type pier supported on a spread footing
founded on bedrock. A T-type is selected over a cap-and-column type due to the anticipated
height of pier which is approximately 60°. The columns of a 60’ cap-and-column pier may be
considered slender columns and to minimize/eliminate these slenderness effects, the wide and
thick stem of a T-type pier is useful. The dimensions of the spread footing will need to be
established using an allowable bearing capacity of 15 TSF (refer to Appendix E — Subsurface
Investigation and Preliminary Foundation Recommendations).

The superstructures for both the left and right bridges of this alternative consist of 5-72” deep
Modified AASHTO Type 4 prestressed concrete I-beams spaced at 9°-6” on center. This
satisfies the HS-25 (Case I) and Alternate Military Loading as well as a Future Wearing
Surface loading of 60 psf. Each bridge width is 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 $3,000,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$966,000, resulting in a total estimated ownership cost of $3,966,000 in year 2008 dollars.

Alternative 2

Alternative 2 is identical to Alternative 1 except that the superstructures for the left and right
bridges consist of 5-continuous steel plate girders, Grade 50W, with 42” deep webs spaced at
9’-6” on center.

The initial bridge construction cost for Alternative 2 is estimated to be $4,260,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be

$1,567,000, resulting in a total estimated ownership cost of $5,827,000 in year 2008 dollars.

Alternative 24

Alternative 2A is also identical to Alternative 1 except that the superstructures for the left and
right bridges consist of 4-continuous steel plate girders, Grade 50W, with 51” deep webs
spaced at 12°-8” on center. Note that eliminating a girder line in this manner permits greater
structural participation of the reinforced concrete deck. Deck thickness, including a 17
monolithic wearing surface, is 9 ¥4”.

The initial bridge construction cost for Alternative 2A is estimated to be $4,080,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $1,562,000, resulting in a total estimated ownership cost of $5,642,000 in year 2008 dollars.

Alternative 3

Alternative 3 is a continuous steel plate girder bridge. The revised project profile causes an
increase in the height of built-up embankments on the east and west sides of Swauger Valley-
Minford Road (for the Rear and Forward Abutments of the Mainline). The height and length of
these embankments (due to the 2:1 slope), the creek location, and the horizontal clear zone
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width of 23°-0” for Swauger Valley-Minford Road help dictate the substructure unit locations
and respective span lengths. When these factors are considered along with the end span-to-
middle span ratios of ODOT BDM 205.6, three spans with lengths of 128°-6”, 183°-6”, and
128°-6” center-to-center bearing are defined (0.70 end span-to-middle span ratio).

The total bearing-to-bearing length of this alternative is 440°-6”. Because this length exceeds
400°, a conventional abutment such as a stub type abutment is recommended regardless of
skew angle (refer to Figure 203 of the ODOT Bridge Design Manual). As previously noted, an
addendum will be submitted during the TS&L stage stating that substructures located in areas
of new embankment construction shall be founded on H-piles (see Section 3 of this report). The
stub type rear and forward abutments positioned on built-up embankments will therefore be
supported by steel H-piles driven to bedrock. Straight wingwalls will be provided. Abutment
and wingwall details will follow ODOT Standard Drawings.

Piers 1 and 2 of this three-span structure are T-type piers supported on spread footings founded
on bedrock. As with Alternatives 1, 2, and 2A, T-type piers are selected to minimize/eliminate
column slenderness effects. The dimensions of the spread footings will need to be established
using an allowable bearing capacity of 15 TSF (refer to Appendix E — Subsurface Investigation
and Preliminary Foundation Recommendations).

The superstructures for both the left and right bridges of this alternative consist of 5-continuous
steel plate girders, Grade 50W, with 60” deep webs spaced at 9°-6” on center. This satisfies the
HS-25 (Case ) and Alternate Military Loading as well as a Future Wearing Surface loading of
60 psf. Each bridge width is 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 %”.

The initial bridge construction cost for Alternative 3 is estimated to be $5,940,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$4,035,000, resulting in a total estimated ownership cost of $9,975,000 in year 2008 dollars.
6. Recommendations:
Based upon the above information and discussions, Transystems Corporation recommends
Structare Type Alternative 1 (Two-Span, 72” deep Modified AASHTO Type 4 prestressed concrete
I-beams with semi-integral abutments behind MSE walls) for the bridge (see Appendix B for the Site
Plan and Structure Details).

The recommendation of Alternative 1 is based on the following items:

1. This Alternative is the most economical from a construction standpoint (i.e., low initial
construction costs);

2. Lowest life-cycle maintenance costs;

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

S.R. 823 over Swauger Valley - Minford Road L/R
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STRUCTURE TYPE STUDY
By: JRC Date: 4/6/2006
Checked: MSL Date: 4/712006
ALTERNATIVE COST SUMMARY
Subtotal Subtotal Structure Structure Total Life Cycle Total Relative
Alternative Span Arrangement Total Span Framing Proposed Superstructure Substructure Incidental Contingency Alternafive Maintenance Ownership
No. No. Spans lengths Length {ft.} Alternative Stringer Section Cost- Cost Cost (16%) Cost (20%) Cost Cost Cost
1 2 100'- 100" 200.00 et T Modiied ALSITO Type d $1,519,000 $638,000 $345,100 $500,400 $3,000,000 $966,000 $3,966,000
2 2 100' - 100 200.00 S Sleg) Sirders fper 42" Web Grade 50W $1,382,000 $1,676,000 $489,300 $709,500 $4,260,000 $1,567,000 $5,827,000
2A 2 100' - 100" 200.00 4 S‘eg'gg‘éeés fper 51"Web Grade 50W $1,358,000 $1,572,000 $468,800 $679,800 $4,080,000 $1,562,000 $5,642,000
3 3 128.5-183.5-128.5' 440.50 ° Stegl_jg‘gg fper 60" Web Grade 50W $3,490,000 $779,000 $683,000 $990,400 $5,940,000 $4,035,000 $9,975,000
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 structure removal (if any), which should be quantified seperately, if required.
Cost Summary 1A




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Swauger Valley - Minford Road L/R

STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 1 - SUPERSTRUCTURE

By: JRC Date: 4/6/2006
Checked: MSL Date:  4/7/2006
SUPERSTRUCTURE
Total Span Deck Deck Deck Deck Approach Approach Concrete Subtotal Construction Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Roadway Framing Proposed Girder Superstructure Complexity Superstructure
No. No. Spans Lengths (ft.) (ft.) (cu. yd.) Cost Cost Cost Cost Alternative Girder Section Cost Cost Factor Cost
1 2 100' - 100’ 200.00 202 666 $392,900 $167,000 $99,000 $117,500 s Pres"‘*ﬁ;;fgg@“” B (e Modified AASHTO Type 4 (72") $742,800 $1,519,000 0% $1,519,000
COST SUPPORT CALCULATIONS
Deck Cross-Sectional Area:
Parapet Prestressed Concrete Girders
Parapets: Individual Area Unit Costs: Year Annual Year No.
No. Area (sq. ft.) (sq. ft.) 2005 Escalation 2008 Required
Parapets 1 4.26 4.26
Parapets 1 4.26 4.26 AASHTO Type IV Beams
Total Type 4 |-Beams $16,000 ea. 3.5% $18,360 ea. 0 $0
Slab: Slab Haunch & Concrete Area Pier Diaphragms $1,800 ea. 3.5% $2,070 ea. 8 $16,560
T (ft.) W (ft.) Area Overhang Area (sq. ft.) Abutment Diaphragms $1,200 ea. 3.5% $1,380 ea. 0 $0
Left Bridge 0.73 45.00 32.8 33 446 Intermediate Diaphragms $1,200 ea. 3.5% $1,380 ea. 48 $66,240
| Right Bridge 0.73 45.00 32.8 3.3 446 Modified Type 4 |-Beams (72") $300  per ft. 3.5% $330 ea. 2000 $660,000
Note: Deck width is out to out TOTAL = $742,800
10% of deck area allowed for haunches and overhangs.
IQCIQA Concrete, Class QSC2 Construction Complexity Factor
Unit Cost ($/cu. yd): Percent of Superstructure = 0% Due to Deck forming, Screed and Varying Girder Spaces
Year Annual Year
2004 Escalation 2008
Deck $491.00 3.5% $563.00
Parapets $615.00 3.5% $706.00
Weighted Average = $590.00 Reinforced Concrete Approach Slabs (T=17") Expansion Joints
Based on parapet and slab percentages Unit Cost ($/sq. yd.): Unit Costs ($/Lin.Ft.): Cost Year Annual Year
of total concrete area Length= 30 ft Width= 90 ft Ratio 2004 Escalation 2008
Area= 300 sg.yd.
Modular Expansion Joints 1.00 $863.00 3.5% $1,097.98
Year Annual Year (2001 Price)
|Epoxy Coated Reinforcing Steel 2004 Escalation 2008
Unit Cost ($/1b): Approach
Assume 285 Ibs of reinforcing steel per cubic yard of deck concrete Slabs $144.00 3.5% $165.00
| Year Annual Year Approach Roadway
2004 Escalation 2008 Year Annual Year
Deck 2005 Escalation 2008
Reinforcing $0.77 3.5% $0.88 Embankment fill 10,000.00 cu.yd. $4.00 3.5% $4.43
Roadway incl. base 1,500.00 sq.yd. $26.00 3.5% $28.83
| Barrier (single faced) 300 ft. $50.00 3.5% $55.44
Barrier (dble faced) 150 ft. $80.00 3.5% $88.70

Superstructure (Concrete Alt 1)

2A



SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Swauger Valle

- Minford Road L/R

STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 1 - SUBSTRUCTURE

By: JRC Date: 4/6/2006
Checked: MSL Date: 4/7/2006
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
1 2 100" - 100" 5 Pres”esssgf[)'&rders fper Modified AASHTO Type 4 (72") $198,000 $45,100 $166,200 $27,200 $126,200 $0 $75,000 $638,000
COST SUPPORT CALCULATIONS
Pier QC/QA Concrete, Class QSC1 Cost: (Spread Footing) Pile Foundation Unit Cost ($/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 114 $421.00 3.5% $483.00 $55,060
Stem 184 $421.00 3.5% $483.00 $88,870 64 SEE QUANTITY CALCULATIONS 3,744
Footings 112 $421.00 3.5% $483.00 $54,100
Total Cost 410 $198,000
Pile Foundation Unit Cost ($/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 Cost $0 Length
Abutment QC/QA Concrete, Class QSC1 Cost:
Alt. 1 0 SEE QUANTITY CALCULATIONS 0
Volume Year Annual Year Total
Component (cu.vd.) 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment 344 $421.00 3.5% $483.00 $166,200 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 0 $421.00 3.5% $483.00 $0 Unit Costs ($/sq. ft.):
$300.00 4.5% $358.00 Temp. Shoring Temp. Girder
Area (sq. ft.) Support (lump sum)
Cost of Shafts: $ -
Alt. 1 0 $ -
Year 2004 Annual Year
F 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. 1 0 $50.00 3.5% $55.40 Additional Crane Cost
| 2004 Escalation 2008
$ 75,000
Pier $0.77 3.5% $0.88
‘Abutment $0.77 3.5% $0.88 Note: MSE wingwall lengths are based on the difference between the maximum bridge length and the
length of the alternative being considered.
l
Substructure (Concrete Alt 1) 3A




SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Swauger Valle

- Minford Road L/R

STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE ALTERNATIVE 1 - QUANTITY CALCULATIONS

By: JRC

Checked: MSL

Pier Quantities

IPier Location |[Length Gnp Shem rootin Total Volume
Width |Depth [Area Volume |Width |Height [Length Volume |Width |Depth |Length Volume
Pier 1 (Spr Fig) 43 4.5 8] 36.00 1548 3 51.5/16.00 2472 15 4| 25.00 1500 5520
Pier 2
Pier 3 0
Pier 4 0
Pier 5 0
Pier 6 0
Pier 7 0
Total (Cu.Ft.) 1548 2472 1500 5520
Total (Cu.Yd.) 57 92 56 204
Qty x 2 (LUR) 114 184 112 408
Abutment Quantities
. Length Backwall Beam Seat Footin

Abut Location (feet) |Width |Depth |Area Volume |Width [Height | Area Volume |Width |Depth |Area |# Footi| Volume Jatakalur
Rear Abut 46.2 3 6.75] 20.25 936 3 4{12.00 554 6 3 18 1 832 2322
Fwd. Abut 46.2 3 6.75| 20.25 936 3 4[12.00 554 6 3 18 1 832 2322
Total (Cu.Ft.) 1871 1109 1663 4643
Total (Cu.Yd.) 69 41 62 172
Qty x 2 (L/R) 138 82 124 344

Date: 4/6/2006
Date: 4/7/2006
Pile Quantities
Location Lo?](:.i"g):)der # Girders TOtTO(::dEI' S‘z;;ts;w Ca:I(IEips No. Piles | Increase Factor | Total Piles | Top Elev. | Bot Elev. | Pile Length jotal :’;I:E’I‘.)ength
Rear Abut. 0 0 0 0 140 0 1 16 693.8 642.0 57.0 912
Pier 1 0 0 0 0 140 0 1 0 0 0 2.0 (2]
Pier 2 0 0 0 0 140 0 1 (2] 0 0 2.0 2]
Pier 3 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 4 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 5 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 6 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 7 0 0 0 0 140 0 1 0 0 0 2.0 0
Fwd. Abut. 0 0 0 0 140 0 1 16 688.8 636 60.0 960
Total 32 1872
Qty x 2 (LIR) 64 3744
36" Drilled Shaits for Piers
Location LO?::?)';;' ®"  |#Girders| Total Load SI;:;:S‘;W Ca:.I(IIiips No. Piles | Increase Factor S-I;:;L Top Elev. | Bot Elev. | Pile Length otal S(I'::i:t;.. sngth
Rear Abut. 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 1 0 0 0 0 0 0 1 0 0 0 2.0 0
Pier 2 0 0 0 0 0 0 1 0 0 0 2.0 0
Pier 3 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 4 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 5 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 6 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 7 0 0 0 0 0 0 1 0 0 0 0.0 0
Fwd. Abut. 0 10 0 0 0 0 1 0 0 0 0.0 0
Total 0 0
Superstructure P/S Concrete Quantities
" " . Span Length Total Spacing  No. of Int  Number of Int Total No. in
Cocation | Typeurpiider | Okders (ft.) Length (ft.) inspan  Diap. 1location  Span
Span 1 MOD TYPE 4 72 10 100 1000 33.33 24
Span 2 MOD TYPE 4 72 10 100 1000 33.33 24
Span 3 0 0 0 0.00 0
Span 4 0 0 0 0.00 o]
Span 5 0 0 0 0.00 0
Span 6 0 0 0 0.00 0
Span 7 0 0 0 0.00 0
Span 8 0 0 0 0.00 0
Span 9 0 0 0 0.00 0
Total 48
Total MOD TYPE 4 60 20 2000
Quantity Calculation (Concrete Alt 1) 4A




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Swauger Valley - Minford Road L/R

| STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 2 - SUPERSTRUCTURE |
By: JRC Date:  4/6/2006
Checked: MSL Date:  4/7/2006

SUPERSTRUCTURE
Structural
Total Span Deck Deck Deck Deck Approach Approach Steel Structural Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Roadway Framing Proposed Weight Steel Superstructure
No. No. Spans Lengths (ft.) (ft.) (cu. yd.) Cost Cost Cost Cost Alternative Stringer Section (Pounds) Cost Cost
2 2 100'- 100 200 202 666 $392,900 $167,000 $99,000 $117,500 5 Steel Girders /per BRIDGE 42" Web Grade 50W 520,000 $605,400 $1,382,000

COST SUPPORT CALCULATIONS

Deck Cross-Sectional Area:

Parapet Structural Steel
Parapets: Individual Area Unit Costs ($/lb.): Cost Year Annual Year
No. Area (sq. ft.) (sq. ft.) Ratio 2005 Escalation 2008
Parapets 1 4.26 4.26
Parapets 1 4.26 4.26 Rolled Beams - Grade 50 n/a $0.74 3.5% $0.85
Total Level 4 Plate Girders - Grade 50W n/a $1.05 3.5% $1.16 Straight Girders
Slab: Slab Haunch & Concrete Area level 5 Plate Girders - Grade 50W n/a $1.20 3.5% $1.38 Curved Girders
T (ft.) W (ft.) Area Overhang Area (sq. ft.)
Left Bridge 0.73 45.00 32.8 3.3 44.6
Right Bridge 0.73 45.00 32.8 3.3 446

Reinforced Concrete Approach Slabs (T=17")

Note: Deck width is out to out

10% of deck area allowed for haunches and overhangs.

QC/QA Concrete, Class QSC2

Unit Cost ($/cu. yd):

Year Annual Year

2004 Escalation 2008
Deck $491.00 3.5% $563.00
Parapets $615.00 3.5% $706.00
Weighted Average = $590.00

Based on parapet and slab percentages
of total concrete area

Epoxy Coated Reinforcing Steel
Unit Cost ($/Ib):

Assume 285 Ibs of reinforcing steel per cubic yard of deck concrete

Year Annual Year
2004 Escalation 2008
Deck
Reinforcing $0.77 3.5% $0.88

Unit Cost ($/sg. vd.):
Length= 30 fi.
Area= 300 sq.yd.

Year
2004
Approach
Slabs $144.00

Expansion Joints
Unit Costs ($/Lin.Ft.):

Strip Seal Expansion Joints

Approach Roadway

Embankment fill 10,000.00 cu.yd.
Roadway incl. base 1,500.00 sq.yd.
Barrier {single faced) 300 ft.
Barrier (dble faced) 150 it.

Width= 90 ft

Annual
Escalation

3.5%

Cost
Ratio

1.00

Year

2005

$4.00
$26.00
$50.00
$80.00

Year
2008
$165.00
Year Annual
2003 Escalation
$863.00 3.5%
Annual Year
Escalation 2008
3.5% $4.43
3.5% $28.83
3.5% $55.44
3.5% $88.70

Year
2008

$1,097.98 2001 Price

Superstructure (Steel Alt 2)

5A



SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Swauger Val!ex - Minford Road L/R

STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 2 - SUBSTRUCTURE |
By: JRC Date: 4/6/2006
Checked: MSL Date: 4/7/2006
SUBSTRUCTURE
MSE
Pier Pier Abutment Abutment Pile Abutment Subtotal
Alternative Span Arrangement Proposed Concrete Reinforcing Concrete Reinforcing Foundation & Wingwall Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost
2 2 100' - 100' 5 Steel Girders /per BRIDGE 42" Web Grade 50W $196,100 $44,700 $118,800 $19,500 $116,100 $1,181,000 $1,676,000
COST SUPPORT CALCULATIONS
Pier QC/QA Concrete, Class QSC1 Cost: (Spread Footing) Pile Foundation Unit Cost ($/ft.): HP 12X53 Piles, Furnished & Driven
Alt 1
Volume Year Annual Year Total Number of Piles Total Pile
Component {cu. yd.) 2004 Escalation 2008 Cost Length
Cap 102 $421.00 3.5% $483.00 $49,270
Stem 192 $421.00 3.5% $483.00 $92,740 56 SEE QUANTITY CALCULATIONS 3,444
Footings 112 $421.00 3.5% $483.00 $54,100
Total Cost 406 $196,100
Pile Foundation Unit Cost ($/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
Footings 0 $421.00 3.5% $483.00 $0 Number of Shafts Total Shaft
Total Cost $0 Length
Abutment QC/QA Concrete, Class QSC1 Cost:
Alt. 1 0 SEE QUANTITY CALCULATIONS 0
Volume Year Annual Year Total
Component (cu. vd.) 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment 246 $421.00 3.5% $483.00 $118,800 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 0 $421.00 3.5% $483.00 $0 Unit Costs ($/sq. ft.):
$300.00 4.5% $358.00 Temp. Shoring Temp. Girder
Area (sq. ft.) Support (lump sum)
Cost of Shafts: $ 2
Alt. 1 0 $ =
Year 2004 Annual Year
Unit Cost Escalation 2008
Temporary
Epoxy Coated Reinforcing Steel Shoring $22.50 3.5% $25.80
Unit Cost ($/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 19,717 $54.00 3.5% $59.90
2004 Escalation 2008
Pier $0.77 3.5% $0.88
Abutment $0.77 3.5% $0.88 Note: MSE wingwall lengths are based on the difference between the maximum bridge length and the
length of the alternative being considered.
Substructure (Steel Alt 2) BA




SCI-823-0.00 - PORTSMOUTH BYPASS
- Minford Road L/R

S.R. 823 over Swauger Valle
STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 2 - QUANTITY CALCULATIONS

By: JRC
Checked: MSL

Pier Quantities

Date:
Date:

4/6/2006
4/7/2006

Pile Quantities

. . Cap Stem Footing
Pier Location |Length Width |Depth |Area Volume |Width |Height |Length Volume |Width [Depth |Length Volume Total Neluria
Pier 1 (Spr Ftg) 43 4 8 32.00 1376 3 54 16.00 2592 15 4] 25.00 1500 5468
Pier 2 0
Pier 3 0
Pier 4 0
Pier 5 Q
Pier 6 0
Pier 7 Q0
Total (Cu.Ft.) 1376 2592 1500 5468
Total (Cu.Yd.) 51 96 56 203
Qty x 2 (LIR) 102 192 112 406
Abutment Quantities
: Length Backwall Beam Seat Footing
Abut Location | * ¢ ) [Widih [Depth [Area |Volume |Widih |Helght |Area Volume |Wiaih [Depih [Area |# Foofil|Volame | 172! Yolume
Rear Abut 45 3 4,25 12.75 574 3 2.15 6.45 290 6 3 18 1 810 1674
Fwd. Abut 45 3 4.25 12.75 574 3 2 6.00 270 6 3 18 1 810 1654
Total (Cu.Ft.) 1148 560 1620 3328
Total (Cu.Yd.) 43 21 60 123
Qty x 2 (LR) 86 42 120 246
MSE Abutment Wall Quantities
. Wall
AEHLLOeKROD Height [Length |Area Volume
Rear Abut 56.8 136| 7724.8
RA Wing (L) 51.22 23] 11781
RAWing (R) 53.65 23| 1234.0
Fwd Abut 53.8 136] 7316.8
FAWing (L) 48.5 23] 111565
FAWing (R) 49.9 23] 1147.7
Total (Sq.Ft.) 19717

Location Lo?;xifg;r;:ler # Girders Totalu_lo(:gder S?Eizt:)vt Ca;:ltliiips No. Piles | Increase Factor | Total Piles | Top Elev. | Bot Elev. [ Pile Length Total :’Fl:ae;ength
Rear Abut. 0 0 0 0 140 0 1 14 696.3 642.0 61.0 854
Pier 1 0 0 0 0 140 0 1 a0 0 0 20 0
Pier 2 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 3 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 4 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 5 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 6 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 7 0 0 0 0 140 0 1 0 0 0 2.0 0
Fwd. Abut, 0 0 0 0 140 0 1 14 691.3 636 62.0 868
Total _ 28 1722

Qty x 2 (LIR) 56 3444
Includes 5' of additional length into rock
36" Drilled Shafts for Piers

Location L°?;fg':e’ # Girders| Total Load S‘;:i;ts‘:" Ca:’(l:ips No. Piles | Increase Factor ST*:;; Top Elev. | Bot Elev. | Pile Length |10t s(::f:t;‘ength
Rear Abut. 0 0 0 0 0 0 1 0 0 0 0.0 [7]
Pier 1 0 0 0 0 0 0 1 0 0 0 2.0 0
Pier 2 0 0 0 0 0 0 1 0 0 0 2.0 0
Pier 3 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 4 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 5 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 6 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 7 0 0 0 0 0 0 1 0 0 0 0.0 0
Fwd. Abut, 0 10 0 0 0 0 1 0 0 0 0.0 0
Total 0 0

Superstructure Steel Quantities

Location Wt.a\;g‘;der # Girders| Span Length V;rr;t;:“
Span 1 260 10 100 260000
Span 2 260 10 100 260000
Span 3 0 0 0 0
Span 4 0 0 0 0
Span 5 0 0 0 0
Span 6 0 0 0 0
Span 7 0 0 0 0
Span 8 0 0 0 0
Total 520000
total steel weight per girder (Ib.) = 52000
Total Span length (ft.)= 200.00
Weight Per ft. =

TA

Quantity Calculation (Steel Alt 2)




SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Swauger Valley - Minford Road L/R
| STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 2A - SUPERSTRUCTURE |
By: JRC Date:  4/6/2006
Checked: MSL Date:  4/7/2006
SUPERSTRUCTURE
Structural
Total Span Deck Deck Deck Deck Approach Approach Steel Structural Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Slab Framing Proposed Weight Steel Superstructur
No. No. Spans Lengths (ft.) (ft.) (cu. yd.) Cost Cost Cost Cost Alternative Stringer Section (Pounds) Cost Cost
2A 2 100' - 100" 200 202 727 $427,800 $182,400 $99,000 $117,500 4 Steel Girders /per BRIDGE 51" Web Grade 50W 456,000 $530,900 $1,358,000
COST SUPPORT CALCULATIONS
Deck Cross-Sectional Area:
Parapet Structural Steel
Parapets: Individual Area Unit Costs ($/lb.): Cost Year Annual Year
No. Area (sq. ft.) {sq. ft.) Ratio 2005 Escalation 2008
Parapets 1 4.26 4.26
Parapets 1 4.26 4.26 Rolled Beams - Grade 50 nfa $0.74 3.5% $0.85
Total Level 4 Plate Girders - Grade 50W n/a $1.05 3.5% $1.16 Straight Girders
Slab: Slab Haunch & Concrete Area level 5 Plate Girders - Grade 50W n/a $1.20 3.5% $1.38 Curved Girders
T (ft) W (ft.) Area Overhang Area (sq. ft.)
Left Bridge 0.81 45.00 36.6 3.7 487
Right Bridge 0.81 45.00 36.6 3.7 48.7
Reinforced Concrete Approach Slabs (T=17")
Note: Deck width is out to out Unit Cost ($/sq. vd.):
10% of deck area allowed for haunches and overhangs. Length= 30 ft. Width= 90 ft
Area= 300 sq.yd.
QC/QA Concrete, Class QSC2 Year Annual Year
Unit Cost ($/cu. yd): 2004 Escalation 2008
Year Annual Year Approach
2004 Escalation 2008 Slabs $144.00 3.5% $165.00
Deck $491.00 3.5% $563.00
Parapets $615.00 3.5% $706.00
Weighted Average = $588.00 Expansion Joints
Based on parapet and slab percentages Unit Costs ($/Lin.Ft.): Cost Year Annual Year
of total concrete area Ratio 2003 Escalation 2008
Strip Seal Expansion Joints 1.00 $863.00 3.5% $1,097.98 2001 Price
Epoxy Coated Reinforcing Steel
Unit Cost ($/Ib):
Assume 285 Ibs of reinforcing steel per cubic yard of deck concrete
Year Annual Year Approach Roadway
2004 Escalation 2008 Year Annual Year
Deck 2005 Escalation 2008
Reinforcing $0.77 3.5% $0.88 Embankment fill 10,000.00 cu.yd.  $4.00 3.5% $4.43
Roadway incl. base 1,500.00 sq.yd. $26.00 3.5% $28.83
Barrier (single faced) 300 ft. $50.00 3.5% $55.44
Barrier (dble faced) 150 ft. $80.00 3.5% $88.70
Superstructure (Steel Alt 2A) 8A



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Swauger Valley - Minford Road L/R
STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 2A - SUBSTRUCTURE

By: JRC Date: 4/6/2006
Checked: MSL Date: 4/7/2006
SUBSTRUCTURE
MSE
Pier Pier Abutment Abutment Pile Abutment Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation & Wingwall Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost
2A 2 100' - 100' 4 Steel Girders /per BRIDGE 51" Web Grade 50W $195,100 $44,400 $142,300 $23,300 $116,100 $1,050,567 $1,572,000
COST SUPPORT CALCULATIONS
Pier QC/QA Concrete, Class QSC1 Cost: (Spread Footing) Pile Foundation Unit Cost ($/ft.): HP 12X53 Piles, Furnished & Driven
Alt 1
Volume Year Annual Year Total Number of Piles Total Pile
Component (cu. yd.) 2004 Escalation 2008 Cost Length
Cap 102 $421.00 3.5% $483.00 $49,270
Stem 190 $421.00 3.5% $483.00 $91,770 56 SEE QUANTITY CALCULATIONS 3,444
Footings 112 $421.00 3.5% $483.00 $54,100
Total Cost 404 $195,100
Pile Foundation Unit Cost ($/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
Footings 0 $421.00 3.5% $483.00 $0 Number of Shafts Total Shaft
Total Cost $0 Length
Abutment QC/QA Concrete, Class QSC1 Cost:
Alt. 1 0 SEE QUANTITY CALCULATIONS 0
Volume Year Annual Year Total
Component (cu. yd.) 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment 268 $421.00 3.5% $483.00 $129,400 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 27 $421.00 3.5% $483.00 $12,900 Unit Costs ($/sq. ft.):
$300.00 4.5% $358.00 Temp. Shoring Temp. Girder
Area (sq. ft.) Support (lump sum)
Cost of Shafts: $ -
Alt. 1 0 $ -
Year 2004 Annual Year
Unit Cost Escalation 2008
Temporary
Epoxy Coated Reinforcing Steel Shoring $22.50 3.5% $25.80
Unit Cost ($/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. 2A 18,963 $50.00 3.5% $55.40
2004 Escalation 2008
Pier $0.77 3.5% $0.88
Abutment $0.77 3.5% $0.88 Note: MSE wingwall lengths are based on the difference between the maximum bridge length and the

length of the alternative being considered.

Substructure (Steel Alt 2A) 9A



SCI1-823-0.00 - PORTSMOUTH BYPASS
- Minford Road L/R
STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 2A - QUANTITY CALCULATIONS

S.R. 823 over Swauger Valle

By: JRC

Checked: MSL

Pier Quantities

. : Cap Stem Footing
Pier Location |Length 1o —Therth [Area  [Volume |Width |Height |Length Volume |Width [Depth [Length Votimia | bl volume
Pier 1 (Spr Fig) a3 7 8| 3200] 1376 3] 53.25] 16.00 2556] 15 4] 25.00 1500 5432
Pier 2
Pier 3
Pier 4 0
Pier 5 0
Pier 6 0
Pler7 0
Total (CuFt) 1376 2556 1500 5432
Total (Cu.¥d.) 51 95 56 201
Tty x 2 (UR) 102 790 112 302
Abutment Quantities
. Length Backwall Beam Seat Footin
Abut Location | " c. ) [Width |Depth |Area |Volume |Width |Height |Area Volume |Width [Depth [Area | # Footi Volame | | C ) volume
Rear Abut 46.18 3 5| 15.00 693 al 215] 645 208 5 3 18 1 831 1822
Fwd. Abut 7618 3 5[ 15.00 693 3 2] 6.00 277 5 3 18 1 831 1801
Total (CuFL) 1385 575 1662 3623
Total (Cu.Yd.) _ 51 21 62 134
Qty x 2 (LR 102 a2 124 268
MSE Abutment Wall Quantities
) Wall
Abut Losaton Helght |Length |Area  |Volume
Rear Abut 54.3 136 7385
RA Wing (L) 50 23] 1150
RA Wing (R ) 52.4 23] 1205
Fwd Abut 51.6] 136 7018
FA Wing (L) 47.2 23] 1086
FAWing (R) 487 23] 1120
Total (Sq.Ft.) 18963

Date:  4/6/2006
Date:  4/7/2006
Pile Quantities
. Load/girder : Total Girder [ Subst Wt Pile 5 i i Total Pile Length
Location (Kips) # Girders Load (kips) Cap.(Kips No. Piles | Increase Factor | Total Piles | Top Elev. | Bot Elev.| Pile Length (Feet)
Rear Abut. 0 0 0 0 140 0 1 14 695.6 642.0 61.0 854
Pier 1 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 2 0 0 0 0 140 0 1 0 0 0 20 0
Pier 3 0 0 0 0 140 0 1 a 0 0 2.0 0
Pier 4 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 5 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 6 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 7 0 0 0 0 140 0 1 0 0 0 2.0 0
Fwd. Abut. 0 0 0 0 140 0 1 14 690.6 636 62.0 868
Total 28 1722
Qty x 2 (LR) 56 3444
Includes 5' of additional length into rock
36" Drilled Shafts for Piers
. Load/girder ’ Subst Wt Pile . Total . Total Shaft Length
Location (Kips) # Girders| Total Load (kips) Cap.(Kips No. Piles | Increase Factor Shafts Top Elev. | Bot Elev. | Pile Length {Feat)
Rear Abut. 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 1 0 0 0 0 0 0 1 0 0 0 2.0 0
Pier 2 0 0 0 0 0 0 1 0 0 0 2.0 0
Pier 3 Q 0 0 0 0 0 1 0 0 0 0.0 0
Pier 4 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 5 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 6 0 0 0 0 0 0 1 ¢] 0 0 0.0 0
Pier 7 0 0 0 0 0 0 1 0 0 0 0.0 0
Fwd. Abut. 0 10 0 0 0 0 1 0 0 0 0.0 0
Total 0 0
Superstructure Steel Quantities
; Wt.of girder ; Total
Location (bt # Girders| Span Length Weight
Span 1 285 8 100 228000
Span 2 285 8 100 228000
Span 3 0 0 0 0
Span 4 0 0 0 0
Span 5 0 0 0 0
Span 6 0 0 0 0
Span 7 0 0 0 0
Span 8 0 0 0 0
Total 456000
total steel weight per girder (Ib.) = 28500
Total Span length (ft.)= 200.00
Weight Per ft. =
10A

Quantity Calculation (Steel Alt 2A)




SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Swauger Valley - Minford Road L/R

STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - SUPERSTRUCTURE I
By: JRC Date: 4/6/2006
Checked: MSL Date: 4/7/2006
SUPERSTRUCTURE
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
3 3 128.5-183.5-128.5' 440.50 442.00 1461 $861,800 $366,400 $82,500 5 Steel Girders /per BRIDGE 60" Web Grade 50W 1,828,075 $2,128,200 $51,204.68 $3,490,000
COST SUPPORT CALCULATIONS
Deck Cross-Sectional Area:
Parapet
Parapets: Individual Area
No. Area (sq. ft.) (sq. ft.) Structural Steel
Parapets 1 4.26 4.26 Unit Costs ($/lb.): Cost Year Annual Year
Parapets 1 4.26 4.26 Ratio 2005 Escalation 2008
Total
Slab: Slab Haunch & Concrete Area Rolled Beams - Grade 50 n/a $0.74 3.5% $0.85
T(ft) W (ft.) Area Overhang Area (sq. ft.} Level 4 Plate Girders - Grade 50W n/a $1.05 3.5% $1.16 Straight Girders
Left Bridge 0.73 45.00 32.8 33 446 level 5 Plate Girders - Grade 50W n/a $1.20 3.5% $1.38 Curved Girders
Right Bridge 0.73 45.00 32.8 3.3 446
Note: Deck width is out to out
10% of deck area allowed for haunches and overhangs. Reinforced Concrete Approach Slabs (T=15"
Unit Cost ($/sqg. vd.):
Length= 25 ft Width= 90 ft
QC/QA Concrete, Class QSC2 Area = 250 sq.yd.
Unit Cost ($/cu. yd):
Year Annual Year Year Annual Year
2004 Escalation 2008 2004 Escalation 2008
Approach
Deck $491.00 3.5% $563.00 Slabs $144.00 3.5% $165.00
Parapets $615.00 3.5% §706.00
Weighted Average = $590.00
Based on parapet and slab percentages
of total concrete area Expansion Joints
Unit Costs ($/Lin.Ft.): Cost Year Annual Year
Ratio 2005 Escalation 2008
Epoxy Coated Reinforcing Steel Strip Seal Expansion Joints 1.00 $250.00 3.5% $277.18 2001 Price
Unit Cost ($/Ib):
Assume 285 Ibs of reinforcing steel per cubic yard of deck concrete
Strip Seal Expansion Joints Length 185 ft.
Year Annual Year
2004 Escalation 2008
Deck
Reinforcing $0.77 3.5% $0.88
Superstructure (Steel Alt 3) 11A



SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Swauger Valle

STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - SUBSTRUCTURE

- Minford Road L/R

By: JRC Date: 4/6/2006
Checked: MSL Date: 4/7/2006
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 3 128.5-183.5'-128.5' 5 Steel Girders /per BRIDGE 60" Web Grade 50W $371,000 $84,500 $182,600 $29,900 $111,100 $0 $779,000
COST SUPPORT CALCULATIONS
Pier QC/QA Concrete, Class QSC1 Cost: (Spread Footing) Pile Foundation Unit Cost ($/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 204 $421.00 3.5% $483.00 $98,530
Stem 342 $421.00 3.5% $483.00 $165,190 64 SEE QUANTITY CALCULATIONS 3,296
Footings 222 $421.00 3.5% $483.00 $107,230
Total Cost 768 $371,000
Pile Foundation Unit Cost ($/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. vd.) 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 Cost $0 Length
Abutment QC/QA Concrete, Class QSC1 Cost:
0 SEE QUANTITY CALCULATIONS 0
Volume Year Annual Year Total
|Component (cu. yd.) 2004 Escalation 2008 Cost Shaft Foundation Unit Cost ($/ft.):
Abutment 284 $421.00 3.5% $483.00 $137,200 Unit Cost Escalation 2008 Temporary Shoring and Support
Wingwalls 94 $421.00 3.5% $483.00 $45,400 Unit Costs ($/sq. ft.):
$300.00 4.5% $358.00 Temp. Shoring Temp. Girder
Area (sq. ft.) Support (lump sum)
Cost of Shafts: $ -
Alt. 1 0 $ =
Year 2004 Annual Year
Unit Cost Escalation 2008
Temporary
Epoxy Coated Reinforcing Steel Shoring $22.50 3.5% $25.80
Unit Cost MSE Abutment Unit Cost ($/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 Ibs of reinforcing steel per cubic yard of abutment concrete. (sq. ft.) Unit Cost Escalation 2008
Year Annual Year Alt. 3 $54.00 3.5% $62.00 Additional Crane Cost
2004 Escalation 2008
$ =
Pier $0.77 3.5% $0.88
Abutment $0.77 3.5% $0.88 Note: MSE wingwall lengths are based on the difference between the maximum bridge length and the
length of the alternative being considered.
Substructure (Steel Alt 3) 12A




SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Swauger Valley - Minford Road L/R
STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - QUANTITY CALCULATIONS

By: JRC

Checked: MSL

Pier Quantities

: e Cap Stem Footin

[pier Location [Length Width |Depth [Area |Volume |Width |Height |Length Volume |Width [Depth [ Length Volume | | 0t2! Volume

Pier 1 (Spr Fig) a3 4 8] 3200 1376 3| _47.5[16.00 2280] 15 4] 25.00 1500 5156

Pier 2 (Spr Ftg) 43 4 8] 32.00 1376 3] 48.8[16.00 2342 15 4] 25.00 1500 5218

Pier 3

Pier 4 0

Pier 5 0

Pier 6 0

Pier 7 0

Total (Cu.Ft.) 2752 4622 3000 10374

Total (Cu.Yd.) 102 171 111 384
Qty x 2 (L/R) 204 342 222 768

Abutment Quantities
Abut Location Length Backwall Beam Seat Footin Total Volume
(feet) |Width |Depth [Area Volume |Width |Height [Area Volume |Width |Depth |[Area |# Footi| Volume

Rear Abut 46.18]  1.75 65 11.38 525 3.75 3|11.25 520 6.25 3| 18.75 1 866 1911

Fwd. Abut 4618 1.75 65 11.38 525 3.75 3[11.25 520| 6.25 3| 18.75 1 866 1911

Total (Cu.FL.) 1051 1039 1732 3821

Total (Cu.Yd.) 39 38 64 142
Qty x 2 (LUR) 78 76 128 284

Wingwall Quantities
' Length End Wingwall Middle Wall Footing

Abut Location | " . oy |Width THelaht [Area |Volume |Widih [Height |Area |Length  |Volume |Width |Depth [Area  |# FootValume | 'Cta Volume

Rear Abut 25 2.5 8| 20.00 500 25 10|25.00 7 175| 6.25 3| 1875 1 600 1275

Fwd. Abut 25 25 8 20.00 500 25 10[25.00 7 175] 6.25 3| 18.75 1 600 1275

Total (Cu.FL.) 1000 350 1200 2550

Total (Cu.Yd.) 37 13 a4 94

]
Date: 4/6/2006
Date: 4/7/2006
Pile Quantities

Location Lo;(:z'g:')der # Girders To“:_'ﬂigder Sl;:i;ts‘;vt Ca:.I(I:ips No. Piles | Increase Factor | Total Piles | Top Elev. | Bot Elev. | Pile Length jotal z:::elt.,ength
Rear Abut. 0 0 0 0 140 0 1 16 698.0 654.0 52.0 832
Pier 1 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 2 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 3 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 4 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 5 0 0 0 0 140 0 1 (2] 0 0 2.0 0
Pier 6 0 0 0 0 140 0 1 0 0 0 2.0 0
Pier 7 0 0 0 0 140 0 1 0 0 0 2.0 0
Fwd. Abut. 0 0 0 0 140 0 1 16 687.5 644 51.0 816
TotalL 32 1648

Qty x 2 (LR) 64 3296
36" Drilled Shafts for Piers

Location L°"E‘2'i'g';)d°r # Girders| Total Load S'“(‘:i“:s‘)m Ca:'(';ips No. Piles | Increase Factor S";:’:;L Top Elev. | Bot Elev. | Pile Length [t S(:Zitt;’e"gthl
Rear Abut. 0 0 0 0 0 0 1 0 0 0 0.0 a
Pier 1 0 0 0 0 0 0 1 0 0 0 2.0 [7]
Pier 2 0 0 0 0 0 0 1 0 0 0 2.0 0
Pier 3 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 4 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 5 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 6 0 0 0 0 0 0 1 0 0 0 0.0 0
Pier 7 0 0 0 0 0 0 1 0 0 0 0.0 0
Fwd. Abut. 0 10 0 0 0 0 1 0 0 0 0.0 0
Total 0 0

Superstructure Steel Quantities

Location Wt.a;)gr;;der # Girders| Span Length J;?;t
Span 1 415 10 129 533275
Span 2 415 10 184 761525
Span 3 415 10 129 533275
Span 4 0 0 0 0
Span 5 0 0 0 0
Span 6 0 0 0 0
Span7 0 0 0 0
Span 8 0 0 0 0
TotalL 1828075
total steel weight per girder (Ib.) = 53327.5
Total Span length (ft.)= 200.00
Weight Per ft. =

Quantity Calculation (Steel Alt 3)
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SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Swauq\er Valle* - Minford Road L/R

LIFE CYCLE MAINTENANCE COST

Structural Steel Painting *

By: JRC

Checked:

Superstructure Sealing

4/6/2006
4/7/2006

Date:
Date:

Approach Pavement Resurfacing

Year
2008
$1.12

Year
2008
$82.62

Wearing Course
Volume (cu. yd.}

42.3
423
423

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 2 200.00 5 Prestressed |-Girders /per BRIDGE $0 o] $0 $44,900 2 $89,800 $4,600 10 $46,000
2 2 200.00 5 Steel Girders /per BRIDGE $345,800 2 $691,600 $0 0 $0 $4,600 10 $46,000
2A 2 200.00 4 Steel Girders /fper BRIDGE $317,900 2 $635,800 $0 0 $0 $4,600 10 $46,000
3 3 440.50 5 Steel Girders /per BRIDGE $1,099,900 2 $2,199,800 $0 0 $0 $0 0 $0
* - AT09 Weathering Steel; assume no painting 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 Arrangement 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 2 200 5 Prestressed |-Girders /per BRIDGE $54,600 $66,200 n/a 1 $120,800 $392,900 $167,000 n‘a $149,000 1 $708,900 $966,000 $3,000,000 $3,966,000
2 2 200 5 Steel Girders /per BRIDGE $54,600 $66,200 nfa 1 $120,800 $392,900 $167,000 nia $149,000 1 $708,900 $1,567,000 $4,260,000 $5,827,000
2A 2 200 4 Steel Girders /per BRIDGE $54,600 $66,200 nfa 1 $120,800 $427,800 $182,400 n/a $149,000 1 $759,200 $1,562,000 $4,080,000 $5,642,000
3 3 440.5 5 Steel Girders /per BRIDGE $120,200 $145,700 $12,819 1 $278,719 $861,800 $366,400 $51,205 $328,300 1 $1,5656,500 $4,035,000 $5,940,000 $9,975,000
Structural Steel Painting: Bridge Redecking: NOTES:
Structural Steel Area: Bridge Deck Joint Cost per foot: Life cycle maintenance costs assume a 75 -year structure life, and are expressed in present value
Total Assumed Ave. Nominal 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 (sq. 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. 2 42 10 200.00 15.40 21,700 20% 26,000 Bridge No. See Superstructure Cost sheet.
Alt, 2A 51 8 200.00 15.70 19,880 20% 23,900 Width Joints
Alt. 3 60 10 440.50 2260 68,938 20% 82,700 Alt. 1 90.00 0 See Alternative Cost Summary sheet.
Alt. 2 $0.00 0
Painting Cost per sq. ft.; Alt. 2A 90.00 0 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 differences 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
Alt. 1 18,000 $8.28 $149,000 Approach Pavement Resurfacing:
Alt. 2 18,000 $8.28 $148,000 Resurface Perpetual Asphalt Pavement:
Superstructure Sealing: Alt. 2A 18,000 $8.28 $149,000 Resurfacing Units Costs:
PS Concrete I-Beam Area: Alt. 3 39,645 $8.28 $328,300 Year Annual
72" Modified AASHTO Type 4 2004 Escalation
H v Diag. No. Total Pavement Planing, Asphalt Concrete, per sq. yd. $0.98 3.5%
Bot. Flange 26 1 26.00 Bridge Deck Overlay (ltem 848): (ltem 254)
8 2 16.00 Bridge Deck MSC Qverlay Cost persq. yd.:
Lower Fillets 9 9 1273 2 25.46 Year Annual Year Year Annual
Web 46 2 92.00 Micro Silica Modified Concrete Overlay 2004 Escalation 2008 2004 Escalation
Upper Fillets 3 3 4.24 2 8.49 Using Hydrodemolition (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 22.36 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
54" AASHTO Type 2 Roadway Roadway Resurfacing Wearing Course
H v Diag. No. Total Bridge Deck MSC Overlay Cost per cu. yd.: Length (ft.) (4) Width (ft.) Area (sg.yd.} 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 2405 38.0 1,015 1.50
Lower Fillets 9 9 1273 2 25.46 Alt, 2 2405 38.0 1,015 1.50
Web 23 2 46.00 Hand Variable Alt. 2A 2405 38.0 1,015 1.50
Upper Fillets 6 6 8.49 2 16.97 Deck Area (3) Deck Area Chipping Thickness
Top Flange 8 2 16.00 (sq. ft.) (sg.yd.) (sq.yd.) Repair (cu. yd.)
Total Exposed Perimeter 146.43 in.
Alt. 1 18,000 2,000 50 45
PS Concrete Area: Alt. 2 18,000 2,000 50 45
Total Nominal Secondary Total Alt. 2A 18,000 2,000 50 45
No. Span Exposed Beam Member Exposed Concrete Alt. 3 39,645 4,405 110 99
Stringers Length (ft.) Area (sg. ft.) Allowance Area (sq. yd.
Assume 25% of deck area requires removal to depth of 4.5" (3.25" additional removal).
Alt. 1 10 200.00 33,050 10% 4,040
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% $69.29
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

14A



APPENDIX B

-~ Preferred Alternative Site Plan and Details
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Vertical Clearance Calculations
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Tw R Made By MSL Date 04/07/06 Job No.
CCarrPoreaTION M= Checked By Date Sheet No.

Job Name SCI-823-0.00

VERTICAL CLEARANCE CALCULATIONS

Structure

P403030064

Description __S.R. 823 QVER SWAUGER VALLEY-MINFORD ROAD _ PID # 19415

Alternative 1 - 5-72" Modified AASHTO Type 4 beams, 2-span Point Location:

Adjstment for Cross Slope

Comment Grade ' Offset
%/
7
Profile grade line to critical pt.: -0.016 X 375 -0.6
Total Adjustment = -0.60
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 (ft) = 6.90
Vertical Clearance at Critical Point
Station @ Critical Point = 442+42.7164
Offset Location @ Critical Point = 48.5" Left
Profile Grade Elevation at Critical Point = 705.31
Adjustment for Cross Slopes to Beam CL = -0.60
Top of Deck Elevation @ Critical Point = 704.71
Total Supersiructure Depth = -6.90
Bottom of Beam Elevation @ Critical Point = 697.81
Approximate Top of Existing Ground @ Critical Point = 641.21
Actual Vertical Clearance = 56.59
Preferred Vertical Clearance = 15.0
Regquired Vertical Clearance = 14.6

SR823overSwaugerVallev_updatedVertClrCalg xls
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T2any. Made By MSL Date 04/07/06 Job No. P403030064
C P CORATICN //&_:__ Checked By Date Sheet No.
VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-623-0.00 Structure
Description __S.R. 823 OVER SWAUGER VALLEY-MINFORD ROAD PID # 19415
Alternative 1 - 5-72" Modified AASHTO Type 4 beams, 2-span Point Location:

Adjstment for Cross Slope

Comment Grade Offset
Shoulder: -0.04 X 7.5 = -0.30
= 0.00
0
Total Adjustment = 030
Superstructure Depth
Comment Depth (in} Depth (it}
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 72 6
82.75 6.9
Total Superstructure Depth (ft) = 6.90

Vertical Clearance at Critical Point

Station @ Critical Point = 442+54.7874

Offset Location @ Crifical Point = 3.50' Right
Profile Grade Elevation at Critical Point = 704.96
Adjustment for Cross Slopes fo BeamCL = -0.30
Top of Dack Elevation @ Critical Point = 704.66
Total Superstructure Depth = -6.90
Bottom of Beam Elevation @ Critical Point = 697.76
Approximate Top of Existing Ground @ Critical Point = 639.06
Actual Vertical Clearance = 58.70
Preferred Vertical Clearance = 18.0
Required Vertical Clearance = 14.5

SR823overSwaugerValley updatedVertClrCalc.xls




Altarnatia O
ﬂ MME’V’S \ Made By MSL Date 04/07/06 Job No. P403030064
= CCORPORATICON /,//—— Checked By Date Sheet No.
U VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure
Description S.R. 823 OVER SWAUGER VALLEY-MINFORD ROAD PID # 19415
[ Alternative 2 - 5-42" web cont. sfeel plate girders (A709, Gr. 50W), 2 spans Point Location: A
[ Adjstment for Cross Slope
Comment Grade Offset
- _
L Profile grade line to critical pt.: -0.016 X 375 e
] Total Adjustment = -0.60
Superstructure Depth
Comment Depth (in) Depth (it}
J Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 45,625 3.8
B 56.375 4.7
[ ] Total Supersfructure Depth (ft) = 4.70
[ Vertical Clearance at Critical Point
l: Station @ Critical Point = 442+42.7164
Offset Location @ Critical Point = 48.5" Left
D Profile Grade Elevation at Critical Point = 705.31
Adjustment for Cross Slopes fo Beam CL = -0.60
D Top of Deck Elevation @ Critical Point = 704.71
| :I Total Superstruciure Depth = -4.70
Bottom of Beam Elevation @ Critical Point = 700.01
j Approximate Top of Existing Ground @ Critical Point = 641.21
Actual Vertical Clearance = 58.79
J Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5
D G:ACO0310064\Bridge\BTS\08-SwaugerValleyMinford\BTS - addressing ODOT
comments\SR823overSwangerValley updatedVertCirCalc s




Alternative 2

Mm \\ Made By MSL Date 04/07/06 Job No.

CoCRPORATICON //’\E“—_ Checked By Date Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure

P403030064

Description S.R. 823 OVER SWAUGER VALLEY-MINFORD ROAD PID # 19415

Alfernative 2 - 5-42" web cont. steel plate girders (A709, Gr. 50W), 2 spans Point Location:

Adjfstment for Cross Slope

Comment Grade Offset
Shoulder: -0.04 X 7.5 = -0.30
= 0.00
0
Total Adjustment = -0.30
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 017
Girder or Beam Depth: 45.625 3.8
56.375 4.7
Total Superstructure Depth (it} = 4,70

Vertical Clearance at Critical Point

Station @ Critical Point = 442+54.7874

Offset Location @ Critical Point =  3.50' Right
Profile Grade Elevation at Critical Point = 704.96
Adjustment for Cross Slopes to Beam CL = -0.30
Top of Deck Elevation @ Critical Point = 704.66
Total Superstructure Depth = -4.70
Bottom of Beam Elevation @ Critical Point = 699.96
Approximate Top of Existing Ground @ Critical Point = 639.06
Actual Vertical Clearance = 60.90
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5

G:ACO03\0064\Bridge\BTS\08-SwaugerValleyMinford\BTS - addressing ODOT

commentsi\SRE23ovarSwaugerVallay updatedVertClrCale xis
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Altarnativa 2 A

TeaNISY'STENMS A\ Made By MSL Date 04/07/06 Job No.
CyePoreATION M. Checked By Date Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure

P403030064

Description __ S.R. 823 OVER SWAUGER VALLEY-MINFORD ROAD PID # 19415

Alternative 2A - 4-51" web cont. steel plate girders (A709,_Gr. 50W), 2 spans Point Location:

Adjstment for Cross Slope

Comment Grade Offset
%/
Z

Profile grade line to critical pt.: -0.016 X 375 -0.6

Total Adjustment = -0.60
Superstructire Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 9.75 (.81
Haunch: 2 0.17
Girder or Beam Depth: 54.75 4.56
66.5 5.64
Total Superstructure Depth (it} = 5.54
Vertical Clearance at Critical Point
Station @ Critical Point = 442+42.7164
Offset Location @ Critical Point = 48.5" Left

Profile Grade Elevation at Critical Point = 705.31

Adjustment for Cross Slopes to Beam CL = -0.60
Top of Deck Elevation @ Critical Point = 704.71

Total Superstructure Depth = -5.54
Bottom of Beam Elevation @ Critical Point = 699.17
Approximate Top of Existing Ground @ Critical Point = 641.21

Actual Vertical Clearance = 57.95

Preferred Vertical Clearance = 16.0

Required Vertical Clearance = 14.5

commentsiSRA23overSwangarValley upndatedVedCirCalc xls

GACO03\0064\Bridge\BTS\08-SwaugerValleyMinford\BTS - addressing ODOT
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Alternative 2A

Tw&/sm Q Made By MSL Date 04/07/06 Job No.
FPCOf2ATICON /////_:—_ Checked By Date Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name S8CI-823-0.00 Structure

P403030064

Description S.R. 823 OVER SWAUGER VALLEY-MINFORD ROAD PID # 19415

Alternative 2A - 4-51" web cont. steel plate girders (A709, Gr. 50W), 2 spans Point Location:

Adjstment for Cross Slope

Comment Grade Offset
Shoulder: -0.04 X 7.5 = -0.30
= 0.00
0
Total Adjustment = -0.30
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 9.75 . 0.81
Haunch: 2 0.17
Girder or Beam Depth: 54.75 4.56
66.5 5.54
Total Superstructure Depth (ft) = 5.54
Vertical Clearance at Critical Point
Station @ Critical Point = 442+54.7874
Offset Location @ Critical Point =  3.50" Right
Profile Grade Elevation at Critical Point = 704.96
Adjustment for Cross Slopes to Beam CL = -0.30
Top of Deck Elevation @ Critical Point = 704.66
Total Superstructure Depth = -5.54
Bottom of Beam Elevation @ Critical Point = 699.12
Approximate Top of Existing Ground @ Critical Point = 639.06
Actual Vertical Clearance = 60.06
Preferred Veriical Clearance = 15.0
Regquired Veriical Clearance = 14.5

GA\CO03\0064\Bridge\BTS\08-SwaugerValleyMinford\BTS - addressing ODOT

comments\SR823qverSwaugerValley, updatedvertClrCale Xl
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Altarnativia

AN SYSTEMS N Made By MSL Date 04/07/06 Job No.
CorRPORATION = Checked By Date Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure

P403030064

Description 8.R. 823 OVER SWAUGER VALLEY-MINFORD ROAD PID # 19415

Alternative 3 - 5-60" web cont. steel plate girders (A709, Gr. 50W), 3 spans Point Location:

Adjstment for Cross Slope

Comment Grade Offset
%/
7
Profile grade line to critical pt.: -0.016 X 375 -0.8
Total Adjustment = -0.60
Superstructure Depth
Comment Depth (in) Depth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 63.875 5.32
74.625 6.22
Total Superstructure Depth (ft) = 6.22
Vertical Clearance at Critical Point
Station @ Critical Point = 442+42.7164
Offset Location @ Critical Point = 48.5 Left
Profile Grade Elevation at Critical Point = 705.31
Adjustment for Cross Slopes to Beam CL = -0.60
Top of Deck Elevation @ Critica! Point = 704.71
Total Superstructure Depth = -6.22
Bottom of Beam Elevation @ Critical Point = 698.49
Approximate Top of Existing Ground @ Critical Point = 641.21
Actual Vertical Clearance = 57.27
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5

G:ACO03\0064\Bridge\BTS\08-SwaugerValleyMinford\BTS - addressing ODOT

comments\SRE230verSwaugerValley_updatedVertCIrGalc s
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Alternative 3

RanSYsSTEMS

CCORPORATICN //’/\;\%_ Checked By Date Sheet No.

VERTICAL CLEARANCE CALCULATIONS
Job Name SCI-823-0.00 Structure

Made By MSL Date 04/07/06 Job No.

P403030064

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

Alternative 3 - 5-60" web cont. steel plate girders (A709, Gr. 50 3 spans Point Location:

Adjstment for Cross Slope

Comment Grade Offset
Shoulder: -0.04 X 7.5 = -0.30
= 0.00

0
Total Adjustment = -0.30
Superstructure Depth
Comment Depth (in) Depth (ft)

Deck Thickness: 8.75 0.73

Haunch: 2 b.1 7

Girder or Beam Depth: 63.875 . 5.32

74.625 6.22
Total Superstructure Depth (ff) = 6.22

Vertical Clearance at Critical Point

Station @ Critical Point = 442+54.7874

Offset Location @ Critical Point =  3.50° Right
Profile Grade Elevation at Critical Point = 704.96
Adjustment for Cross Slopes to Beam CL = -0.30
Top of Deck Elevation @ Critical Point = 704.66
Total Superstructure Depth = -6.22
Bottom of Beam Elevation @ Critical Point = 698.44
Approximate Top of Existing Ground @ Critical Point = 639.06
Actual Vertical Clearance = 59.38
Preferred Vertical Clearance = 15.0

Required Vertical Clearance 14.5

comments\SRA23nverSwalgarValley undatedVertClrCalexls

G:ACO03\0064\Bridge\BTS\08-SwaugerValleyMinford\BTS - addressing ODOT
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Preliminary Structure Site Plan
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Preliminary Geotechnical Report
& Preliminary MSE Wall Evaluation
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March 31, 2005

1 [ [1

M. Greg Parsons, P.E.
Project Manager
TranSystems Corporation

L 5747 Perimeter Dr., Suite 240
| Dublin, OH 43017

Re:  SCI-823-0.00 over Swauger Valley-Minford Road
Preliminary Structural Foundation Recommendations

L 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 Swauger Valley-Minford Rd.
It is anticipated that the proposed structure will be a three-span, elevated bridge with
embankment fills at both abutment locations. The grade at the proposed locations for the
forward and rear abutments varies along the cross section. The embankment fill at the forward
abutment is understood to vary from 30 to 20 feet to the left and right of centerline, respectively, .
while the rear abutment fill embankment varies 20 to 40 feet from left and right of centerline,
respectively. It is anticipated that the piers for the structure will be located at elevations similar
to those existing at Swauger Valley-Minford Road and will generally be 50 feet in height.
Currently, Swauger Valley-Minford Rd. is located along the east side of a stream. Bedrock
exposures are evident along the streambed.

M R RN R DO

The findings and recommendations presented in this report should be considered preliminary. It
is understood that the final number 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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Mr. Greg Parsons, P.E.
March 31, 2005
Page 2

Field Exploration

. A total of four borings, TR-20 through TR-23, were drilled at the proposed structure between
August 3, 2004 and February 24, 2005. The borings were drilled to depths from 20.0 to 24.0
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.

Borings TR-20 and TR-22 encountered 2 and 8 inches of topsoil at the surface. Boring TR-21
was drilled in the stream and consequently encountered no topsoil. Underlying the surficial
materials, the borings encountered soft to hard sandy silt (A-4a), very dense sandy silt, and hard
silt and clay (A-6a) to depths generally between 3.5 and 7.5 feet where weathered bedrock was
encountered. Boring TR-21 encountered bedrock at a depth of 1.5 feet.

Bedrock encountered at the proposed structure location was composed primarily of hard
sandstone that was generally slightly fractured to intact. Recovery of the core samples ranged
from 87 to 100% and RQD values ranged from 17 to 96% with an average RQD of 83%.

Seepage was not detected in any of the borings except TR-21, which was drilled in a stream.
Water levels were not detected prior to coring except in boring TR-21. At completion of drilling,
water levels ranged from 0.0 to 6.3 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 the adjacent stream.
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Conclusions 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 shafts bearing on bedrock wiil
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 A.llow'a ble
Surface . . Bearing
Number | Element . Elevation* | Foundation Type .
Elevation* (Feet) Capacity
(Feet)
. Forward .
TR-20 Abutment 649 644 Drilled Shafts 15 ":FSF
TR-21 Pier 636 634 Spread Footing 15 TSF
TR-22 Pier 646 - 642 Spread Footing 15 TSE-
Rear . ' :
TR-23 Abutment 662 654 Drilled Shafts 15 TSF

*Existing ground surface elevation was estimated
from the established topographic mapping.
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Additionally, since SCI-823-0.00 mainline at the proposed structure location will be founded on
some fill, the slopes should be evaluated to ensure that adequate stability of the backslope is
achieved. If the backslope should experience instability, then the abutments may also experience

L

instability.
Closing
If you have any questions, please contact our office for clarification.

Sincerely,

DLZ OHIO, INC.

L

Richard Hessler
Geotechnical Engineer

fre My

Arxthur (Pete) Nix, P.E. _
Senior Geotechnical Engineer

Attachments: General Information — Drilling Procedures and Logs of Borings
' Legend — Boring Log Terminology
Site Plan
Boring Logs TR-20, TR-21, TR-22, TR-23

cc: File

S:\DeptiGeotech\Projects\01211307003 Portsmouth Structures\Swauger Valley letter.doc
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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 intervals 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
penetration 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 soif 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 tests 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 fines 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, unless notified to the contrary by the client.
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LEGEND - BORING LOG TERMINCLOGY
Explanation of each column, progressing from left to right
Depth (in feet) - refers to distance below the ground surface.

Elevation (in fest) - is referenced to mean sea level, unless otherwise noted.

3. Slandard Penetration (N) - the number of blows required 1o drive a 2-inch ©.D., 1-3/8 inch |.D., split-barrel sampler, using a 140-pound hammer
with a 30-inch free fall. The blows are recorded in 6-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 &-inch increments of an 18-inch drive.
50/n - Indicates number of blows {50) to drive a split-barrel sampler a certain number of inches {n) other than the normal 6-inch increment.
The length of the sampler drive is Indicated graphically by horizontal lines across the “Standard Penetration” and “Recovery” colurmns,
Sample recovery from each drive is indicated numerically in the colurmn headed "Recovery”.
The drive sample location is designated by the heavy vertical bar in the "Sample No., Drive” column.
The length of hydraulically pressed "Undlsturbed” samples is indicated graphically by herizontal lines across the "Press” column.

Sample numbers are designated consecutively, increasing in depth.

Soll Description

a. The following terms are used to describe the relatlve cormpactness and consistency of soils:

Granular Sgils - Compactness

Blows/Foot
Standard
Terms Penetration

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 fons/sg.ft. 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 Stiff 0.50-1.00 4- 8 Penetrated by thumb w/ moderate effort

Stiff 1.0-2.0 8- 15 Readily indented by thumb but not penetrated
Very Stiff 2.0-4.0 15- 30 Readily indented by thumb nail

Hard

over 4.0 over 30 Indented with difficulty by thumb nail

b. Color - If a soll is a uniform tolor 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 color. If two major and distinct colors are swirled throughout
the soil, the colors are medified 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. to 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.

The main soil compeonent is listed first. The minor components are listed In order of decreasing percentage of particle size.
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Modifiers to main soil descriptions are indicated as a percentage by weight of particle sizes.
trace - Dto10%
little - 1010 20%

some -20to 35%
“and" - 3510 50%

The moisture content of cohesive solls {silts and clays) is expressed relative to plastic properties.

Relative Moisture or Appearance

Powdery
Moisture content slightly below plastic limit
Moisture content above plastic [imit, but below liquid limit
Moisture content above liquid limit
Moisture content of cohesionless sails (sands and gravels) is described as follows:

Term Relative Meisture or Appearance

Dry No moisture present
Damp Internal moisture, but none to litlle surface meisture
Moist Free water on surface
Wet Voids filled with free water
10. _ Rock hardness and rock quality description.
a. The following terms are used to describe the relative hardness of the bedrock.
Term Description
Difficult to indent with thumb nails; resembles hard soil but has rock structure
Soft Resists indentation with thumb nail but can be abraded and pierced to a shallow depth by a pencil peint.
Medium Hard Resists pencil point, but can be scratched with a knife blade.
Hard Can be deformed or broken by light to moderate hammer blows.
Very Hard Can be broken only by heavy blows, and in some rocks, by repeated hammer blows,
Rock Quality Designation, RQD - This value is expressed in percent and is an indirect measure of rock souﬁdnsss. It is obtained by

summing 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 item Sc¢}.

When a test is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content, ihe moisture
content Is indicated graphically.

The standard penetration {N) value in blows per foot is indicated graphically.

S:\Deplt\GeotechiLegends Manuals MisciLegendsil.egeng.odt




e Y s S s S o [ s DO st S s OO s IO s S s FOUY s MO sy S s PO s S s AN s SO s N s S




1 ! 3 Ue
1 [ ] ] |
1 [ i
1 [ B | 1 ]
i [ | [] |-~ ﬁ
1 [ I | 1 m—-u
] [ ] —
1 L ] 2
] [ ] N
1 [} L] [~ N
1 L1 1 s
) N “ — G2
] [ B A LI . 1 —
[} [ BN [ | 1 = N-r
t el LR | 1} ur-.-
1 (BN [ | 1 . bl
] L1l 1111 ] M
1 (B | 1111 ] o
1 [N 110101 [ — n
1 [ Y et 1 -
| A | B B -
' TR 1 _. - DLLIO 0 wWono w
“ L EERE , L s it 608100
1 [ 1 | —
1 [ [ ] 1
] [ ) e 1
1 E I I ) [ ] 1 -
1 11 E1 [ 2L ] 1
_ T M | oo %08 [ 8 | 8 B
S FE R R | avyf ooy | 8100 u
[ ] [ 1111 ]
T PR FR " . —41
: ST ERRE ; "aInjoryy [BONSA Jenboul (eel © "
| A EERE “ |
" A H |
L] [ B [ 1 3 —
1 [N 1 1 1
1 LI ) 1 1 ] —
1 1L ) 1 1
\ e i o1
] i K -s50| 2109 ajqissod ‘wess Ae2 ' G'6-£6 () T L 96 i
) P nE aoy g 99 | 8103
1 1 1 [ —
| Vi ol ‘usyoIg Le'G - .06 @ N
' e i ‘uoleuUlLLIE| }JB|] [EUDISEII0
" Vi e ‘snosoeoiw AyBis ‘peueld suy ‘INOLSANVS Aeib pieH B
j R e ESUEIEY REID ™ "ot —0'6—]
o K Ly 1 1 INOLSANYS ABID _ » 53 m_.omm ptta s
A Vo _ L B
v e ™ 1 |
1111 [ A | 1 ]
TS R Vi “1sj0W ‘[oARIB B[))]| ‘pUBS 351200 O} BUY SIS B ; I L B
BT o “(2g-Y) AVTD ONY LIS ABIS pUB UMOIQ 4 Winjpew O] Yo £ 8
S S N F « - 10540\ | [ gavol 70—
or 0f az 0 e els|wistse j | o o w | 069 h
() - 1001ad smojg ole|(m|z|oi NOILJIHOS3d 3118 |¢ a "
ni——— 1 |27 |2lolels . by 19 5 | o s%m E%mn
® - % UsjuoD einisiopy [EinieN a2 2 312 (Buyoo Jejaut 9 2 M
{N) NOILYH1INTd QHVANVLS o Jaye s19bne Wwaysmeloy apisul) £°9 :LoIPdLLID 18 (BR8] JSIBM -ouausd < £y *
. ugH
suop e ebedaas tejep SNOLLVAYISEO P BN
NOILYQYHO y3LYM ajdues
FO/pI -Poiivd 2180 BN ,0F '0Z+0Gy UORE)S ‘UORES0] _ 0Z-¥1 buuog 40 9071
£0'020€-1210 "N 9" | 00'0-£28-10S Waleid | "Ou| ‘SWBJSASUBIL e

0v00-858(r1L9) . 62ZEF OIHO "SNEWMIOD ‘AVOH ATLNMH 1218 » "ONI OIHO Z1d

b

3 C1 2 .1 3.7 1 1 - .., /3 41 /o4




1 1 | Uk
1 1 ] |_
1 1 ]
: " | B H
1 1 1 ma
[ 1 ! | -
X " " 5
1 1 ] — —._..
1 ] 1 .u...
“ " “ 1 — &2 -
I 1 1 "
1 ] 3 — w
] 1 1 “
1 ] 1 - S~
1 1 1 M
" " ' n ”
“ _ [ "0z - Builog jo woyo B 5
' " " " n -
k 1 1 I
] 1 1 ' |-
1 ) 1 ] ]
1 ' 1 1| ' ..
| ' " K -snosoeUaIE ‘SNosoeol ARybis :INOLSLTIS AelB pieH N .
| ; | i ~aU0)SpUBS PUE BUOISY|IS pappadielll 1G'GL @ 74| %56 | 480} | .80} B
L ] . o ff o0d | @160 —St
1 1 1 L 1
' Coi | vl -
i I ] 1 1 !
] L] I 1 1 1
] 1 3 ] 1 —
1 i ] 1 ]
' Lia : H L
X i i Y oL
1 LI I I 1 ] 5
] [ I | 1 1 ] |
1 [ ] 1 1 [}
1 111 t 1 1
1 [} 1 1 1 |
] e 1 ] 1
1 et 1 E 1 =
“ T " Vo gl %04 [ BLL | L
1 [ 1 10 an- R 28y | 240D I~
A ' K -aBUILE| Y9B|q |BUO|SEDI0 *snoade||Ible g
S R i Vi 'snososajw Apybis ‘peurelt suy ‘INOLSANYS Aelb preH 5
T m m m “We3s ABR W E-EC O™ - 2e-—0"E—
1 ot 1 N B
1 [ ] 1 1
' RN ' o ‘paueJb auy : umolc pie -
" X m | “ H paulel I :GNOLSANYS q piey 5 pEe 5 b—
R 1om He-}-) THAYO feiD ;
114 [iI3 [174 of R FEIAEA RS | o D W | 0989
QO - wopied smog ola|lnlzlo|x NOILLAIHOSEd 3 w. m g
i |27 |ele |8 ) |8 S5 | m| W
: flg|s|e S 8§ | § |ne3| wdsa
® - % uUejuoD SIISION [BMNjEN 23|38 oo | S :
{N} NOLLYHLINTS GUYANVLS © (paq wWesJ)s SAOGE JAIBM ,Z) 0'0 :uonjajdiucy 1 [9A8] JOTEM ~Qijetodf m *
.. pue,
(pag weans aaode 131 ,2) 00 e sfedess selem | SNOLLYANISEO H oN
NOILYOYHO HILYM ejdiwes
¥0/E/8 ‘P2 BEQ 491,05 ‘02+61py UONELS -UopeIn] ﬂ J2-dl Bupog :40 907
£0°0.0E-121L0 ONaor _ 00°0-€28-108 wefoid _ "ou| ‘SWBISAGUE] L U8
000-888(FL9) » 62ZEr OIHO ‘SNEWNTOS ‘AYOH ATTLNNH 1249 » "ONIOIHC 210
] ] - :
[ P ] [ I ] ] . 1 1 I o | S T R N | |




vt lovan ferra) (U™
HEHIE L .
! pra aE 0'¢ - bulog jo wonogd : 2zo—ove— o
! i i . ‘auoisyis {5'€Z-2'€C @ I g
HEHB o
T R R RN “aimoey; pajy Aep ,z/L ‘961 & I
_ R R “2lnjo.ly [BOILSA Jenbal ' y'61-£ 6l © o058 .0zt | .0z g
' NN N Z-d (3 ul af B —
" SRR R aou ] 9oy | 100
HEHH i pue i
_ EEE Ay AeJb ‘passyieam ABIY "INO LS LTS Yos Ao “£'G1~/ v © -
" G v “painioely Ajybils ‘snoaoeol Ajybils | g,
| R Ak ‘ ‘ : A
IR i paseuyeem Ajybls ‘pautes’ sul 'INOLSANYS Aelb pleH o
R ik ‘aucjsis '8z .02k @ |
SRR RE m m m . -ga.norl) JejuozZIoY paule)s uol 0L 1-6'01L @ B
SRR IR i . o1
SR FE V| 1-si| %78 [ 202} | L0zt |
S R o QO Qg 99Y | 810D
AR RRRE AN "paey wnipaw ‘Aeib 19 @ =
AR RRRE aE ‘passuyyeam AYBlYy ‘Yos A1oA 6'9-2°8'E' 2L L\ L G2 'S @ B
SRR AN ‘painioesy Ala1eispoul ‘snoaseoiu Apybils
IR AR ‘pateLieam Al)esapol ‘paujeB sull :INO LSANYS umolq yog -
I ARNEE "umoJq "'INOLSANYS nmsﬁmmg/. — ¢
R EREE A EREE JSI0UN A B e W
_ SN FE R 'aiueBio feaelB soen (eb-y) LIS AONYS umoiq asusp Aap ve gg[SereT—5®
____..__l_le..T..I_G_ t 7 -2 e ro—+—B'c—
IR A | [ el L) ] I w_.. B
N N K sz') L 9
A PR S O “stow ‘ouebio ‘jeaeib soey ‘(Bi-y) 111S AGNYS Umold 4is gl L
A R P R g - 10SA0L Al I
Lt _DV_ /) _Qmw. il .Q _.DF_ ry =% T - = < w'w 000
O - joopJad smojg W M M W W ™ NOLLJIHOS3a 8 m. m g
N |25 oo |8 G} o €13 | W wt
. glo |4 |8 o 3 2 Aspy | yidag
@ - % Jusuo) aiSIoW [ediieN 213 |al8 {Buuoa Joput | 8 >
{N) NOLLYHLINTS GUYONYLS Cl 1a)e siabne wajsmojjoy apisul) ._m.w uon8|dwon Je [eas] JAEM -adjeued M :
. LI,
auoN ‘e sbedeas sojep SNOLLVANISHO pueH N
NOLLYQVHD MILYM sjdues
SOfvefe ‘Peika sied By 55 '06+2¥F Uonels ‘uoiesoT _ Zedl |m:_._om 40 901
£0'0.08-1ZL0 oNgor 00°0-€28-108 93foid | "DU| 'SLWBISAGUEI| ualD
0v00-888(¥19) . 6ZZ8F OIHO ‘SNAWNTOD 'AYOY ATTINNH 1219 » "ONI OIHO Z1a
] A B B S S S U S o s Y R SO S S S Y B S [ S [ S S B SN [ S




[ | 1 [ L 1 Ue
E I | t 11t L 1 —
111 1 1 3 1
LI B 1 [ 1 1 m
[N 1 1 1 I— __.u.
1 1 ] i 1 wm
1 ] ] 1 111411 =
1 1 [ 1 111 W
1 1 L1l 1 I | [
1 1 (BN 1 [N ] — ..L
1 1 LI 1 i W
Vh “ " | -
[ 1 ! 1 1 -
[ [ 4 1 B &
K Piai ' | B g
] 1 [ 1 1 M
] ] Lyt 1 1 [~}
1 1 L 1 ] — n]
1 1 [ ] 1 1
1 1 [ B | 1 1 | "...n
1 1 [ | [} 1 .
' ‘07 - Bulog 10 wojo i
K yrv ! ! 002 uog ¥ nog 2yl —o—y >
) 1 i ] 3 =
Ly (I | 1 t | —
L) 1 [ | 1 ]
1 1 Lt 1 )
1] (I 1 ] .
1 1 [ | 1 i
1] il 1 1 .
1 ] [ | 3 1
1 ] [ ] 1
I ! [ I 1 1 —
Vi LE : _ %vs [ .02} | W01
I AR T T ¥ goufl oo o0 | [T
1 1 [ SR | 1 ]
] 1 LN | 1 1 —
1 1 LI I A | 1 1 . .
0f v ' ! ‘umolq L9l - 82 ® -
vl Lii Vi
L ] [ L] t 1 I—
] ] (B | 1 ] L
] Pt L i : |
1 1 Pt 1 1 (]
_ ‘snosoeoiw Apubis | feib pie
o i AEERE snoadeojul AJusis 'INOLSANYS AeD pleH 260001
1 1 [ | 1 1
! v N | %l § W92 | WOF -
HH T _ _ ¥l aou § <eu | =00
I R i ‘patayieam AlyBly 'INO LSANYS UMoIq Jos o N P
B _ - N A —®
ERRN R e “sUIE)S 1SN SUIBU0D '8 @ LL B
LI § [ B} ] 13
[ . [ I B} 1 1 Im
[ ] [BE T 1 ] . Il [)YA
I H B 45 z oz B
1 11 LI B | ] I
[ ] [ ] ] ] -
LI I I [ | ] !
M o T - N EEE i
[ T I I [ N '
SRR RREE o dwep !jaaeib aoes 9 B
S B Vi ‘puES es1B0d 0} 8Ll 81L0s ‘(29-Y) AV ANV LIS UMo.q pieH .
oF0f 02  OF MRRINRE ST o || = | = |0299
O - ooy Jod smojg ole|n|z|o|2 NOLLIEOSIT (s1) m sl 8|3 W | W
7 —d 17 elelels < s | 2 nerg | wdeq
® - % s esnIsjon [RIMEN a3 2 2|9 oo mu <3 M
(N} NOILYHLINId HVYONVLS g (072 uopaidwod Je 3] 1aje -ansliod e M :
’ suop e abedess lajepy w NOLLYANISTO pueH o
NOILYOYHO HILYM ajdwes

v0/6/8 -PalLa 81ed

We1 .87 0B+0pY uonelg wopeaot |

¢£Z-yl bupog :

40 901

: €0°0Z0€-L2L0 "ON 4or |

00°0-€28-108 Fosfoid |

"ou| ‘Sta}SASURIY wElD

0y00-828(519) . 6ZZEF OIHO 'SNAWNTOD ‘AVOY ATLNAH 1218 » "ONI OlHO Z71d

|




ENGINEERS « ARCHITECTS « SCIENTISTS
PLANNERS - SURVEYORS

March 14, 2006

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

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re:  Preliminary MSE Wall Evaluations
Swauger Valley- Minford Road
SCI-823-0.00 Portsmouth Bypass
DLZ Job No.: 0121-3070.03
Document #0003

Dear Mr. Weeks:

This letter includes the findings of a preliminary evaluation of mechanically stabilized earth
(MSE) retaining walls on the above-mentioned project. The findings included in this letter
pertain to the MSE walls at the crossing of proposed 823 and Swanger Valley — 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 analyses are based upon the results of three
preliminary structural borings drilled for the structures. Boring logs for borings TR-20, TR-21,
and TR-23 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.

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 crossing Swauger Valley — Minford Road is similar to the plan location shown on the
plan and profile drawings dated 07/12/05. See attached plan and profile drawing. It is
understood that the planned structure is being modified as follows; placing MSE walls at stations
442-+04 and 444+14 to contain the abutments and hold back the roadway embankment, thus
shortening the bridge to a two-span structure. Furthermore, it is understood that the height of the
MSE wall at station 442+04 (Rear Abutment) will be approximately 58 feet high. It is also
understood that the MSE wall at station 444+14 (Forward Abutment) will be approximately 46
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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March 14, 2006
Page 2

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 report was
prepared, it was not known what foundation type was to be used at this site to support the bridge
abutments. The use of MSE walls at this site does not preclude the use of most common
foundation types.

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 pcf 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 embankments is assumed to have a unit weight of 120 pcf 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 analyses for the MSE walls at station 442+04 (Rear Abutment) and station 444+14 (Forward
Abutment) will be presented separately in this letter.

MSE Wall Evaluation at Station 442+04 (Rear Abutment), Boring TR-23

In the area of the proposed MSE wall, boring TR-23 encountered soil consisting
primarily of hard Silt and Clay (A-6a) from the ground surface to a depth of
approximately 7.5 feet. Underlying the soil, this boring encountered soft, highly
weathered sandstone to a depth of 10.0 feet. At a depth of 10.0 feet, a hard, slightly
weathered sandstone was encountered to the bottom of the boring, at 20.0 feet.

The MSE wall at this location is understood to be approximately 58 feet high. The
minimum required embedment depth for this wall is H/10 or 5.8 feet. Since this depth is
only slightly above the bedrock surface, it is recommended that the leveling pad be
extended to bedrock or soil be excavated to bedrock and replaced with compacted
granular fill to the leveling pad elevation. In addition, because the wall will be founded
on or near bedrock, stability should be adequate. For stability, preliminary calculations
have shown that a minimum reinforcement length of 51.5 feet must be used for the
proposed MSE wall at this location.
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It should be noted that variations in the topography will 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 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.

MSE Wall Evaluation at Station 444+14 (Forward Abutment), Boring TR-20

In the area of the proposed MSE wall, boring TR-20 encountered approximately 2 inches
of topsoil. Underlying the topsoil layer, this boring encountered soil consisting primarily
of soft to medium stiff Silt and Clay (A-6a), to a depth of 4.5 feet below the ground
surface. At a depth of 5.0 feet, hard, slightly weathered sandstone was encountered to the
bottom of the boring at 20.0 feet. However, the topographic mapping of the site indicates
a thicker soil cover, as much as 19 feet over the bedrock surface. Consequently, to be
conservative, this thicker soil cover was assumed in the MSE wall stability analyses.

The MSE wall at this location is understood to be approximately 46 feet high. The
minimum embedment depth for this wall is H/7 or 6.5 feet.

The undrained stability analyses with this minimum embedment resulted in inadequate
safety factors. A five-foot deep undercut, backfilled with compacted, granular soil, was
then analyzed, but the undrained stability analyses still resulted in a safety factor below
the required minimum. 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 the undrained and the drained conditions. Asa
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 will 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 0.8H or 42 feet
is required for global stability.

1t should be noted that the foundation leveling pad of the MSE wall at the forward
abutment is in close proximity to a creek, which is running essentially parallel to
Swauger Valley — Minford Road. The approximate elevation of bedrock under the MSE
wall is 637 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.
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Settlement calculations are not necessary for the MSE walls at this site. The MSE walls will
bear on compacted granular fill or bedrock resulting in negligible settlement.

Calculations for bearing capacity, overturning and sliding are attached for both the native soil
and compacted granular fill foundations. A drawing showing the results of the global stability
analyses is also attached along with a drawing illustrating the areas of overexcavation and
replacement of granular fill.

A summary of soil properties, summary of the results of calculations, and results of global
stability analyses are attached.

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
sjr

M\proj\01213070.03\Sability Analyses\Documents\MSE Wall letters\05 Swauger Valley - Minford Road\MSE Wall Findings - Swauger Valley
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Resistance: P, =W(0.67Xx)

§

RESISTANCE AGAINST SLIDING ALONG BASE

¥ SUBJECT Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
- @D L Z Project  5C1823-0.00 Porismouth Bypass SHEET NO, OF
Item MSE Wall Stabifity {Rear Abutment) COMP.BY SR DATE  0310/06
05 - 823 over Swauger Valley - Minford Rd CHECKED BY DATE
STABILITY OF MSE WALL
Assumptions: Wall Properties. Foundational Soil Properties

1 Estimated height of embankment; H=30' H4D = i ffdiifeet ¢ = Sod800sipsf  cohesion

2 ltis assumed that the bridge is supported on piles Ymse = 077 pef ¢’ i Mwﬁ} deg friction angle

3 Ground water; Dw=0.0' L = 5152 feet W = 240 psf traffic loading

4 Traffic loading is neglacted in resisting forces L factor = ‘ 7 Length factor-range (0.7 - 1.0)

Thrust: P = Ka[—;-}Hz + aJ,.Hj]

where; K =tan”(45- 2) K., =

2
1bs per foot of wall

P, = 92,504

(Drained)

where; ﬂ=tal(¢)
0674 Max. = ;

067[.1, =

P, = 13935 Ibs per foot of wall
USE THIS VALUE
P, = L(C ) (Undrained)
P, = 231,840 1bs per foot of wall
Use Drained Value
p Calculated
F§= ; FS = 151

{AASHTO, Bridge Design Manual, 303.4.1.1} !

TRAFFIC LOADING

0.35
EMBANKMENT
FILL
T —————a
1"'_"'_"’
P ——i
0.37 !

Required
FS = 1.50

RESISTANCE AGAINST OVERTURNING

Resistance Against Sliding is

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

* Traffic loading is neglected in resisting forces

2 Meqising = 10,256,255 lb-ft
"Moveruming = 2,043,819 Ib-fi
Calculated
FS — ZM resisting FS - 5-02
=M

overtumin g

M resisning = }HL(

IM overturnig =K a l:—

Required
FS = 200

L

2

i
2

Resistance Against Overturning is

)
ORL )




! 0 D4
ot -
w

L |
Effective Bearing Prassure
— VVI +WMSE
" L =2 Ty = 9,228 psf
Ultimate undrained bearing capacity, g ..
=cN+a', N +1 B
Gy~ +0p N, ZV M Qur = 23,464 psf
— Guer
Qe ="pg Qu. = 9386 psf
Factor of Safety =  2.54 OK
Ultimate drained bearing capacity. ¢ ..,
\ |
Quur=¢'N, +0' Nq"'EVBNr Qur = 28,106 psf
= Quer
dare '“'_“"FS Que = 11,242 psf
Factor of Safety = 3.05

et = 240 psf traffic loading
L=B = 5152 ft length of mse block
L factor = 0.8 Length factor-range (0.7 - 1.0)
D = 58 fi embedment depth
Dw = 0 ft groundwater depth
B+D = 644 ft

H = 586 ft height of wall

Ka = 0.35

[ Pa = 21467 ft moment arm

I 322 ft moment arm

B' = 4060 ft

' = 516 opcf

W, = 12,365 Ib/ftof wall

Wnea = 362,289 [b/ft of wall

Bearing Capacity Factors for Equations

Undrained

N. 5.14
N, 1.00
N, 0.00

Eccentricity of Resultant Force

Drained
N, 27.86

N, 16.44
N, 1934

Kern

e =

346 ft

e<l/6 =

8.5 ft

T SUBJECT Client  TranSystems/ODOT D-@ JOB NUMBER 0121-3070.03
@D I ' 2 ’ Project SCI 823-0.00 SHEET NO. OF B
ltem Bearing Capacity {Rear Abutment) COMP. BY SR DATE 31006
05 - 823 over Swauger Valley - Minford Road CHECKED BY DATE
BEARING CAPACITY OF A MSE WALL {non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
IMsE = t20  pef unit weight mse fill
! YFON = 120 pef unit weight foundation soil
i
EMBANKMENT .!{J,.E__-.. ¢ = 4500 psf cohesion undrained
Iy
FILL ,}.-_',...- 0 = 0 deg. frictionang. undrained
|
,"—"i_" c' = 0 psf cohesion drained
T H H o' = 29  deg. friction ang. drained
__-..,-' I
P f'_—.-i—-—
] | Loads and Parameters
ESNNANRN \It SRRt S NNNNANN \j‘\\ NN RN Y NN

BearingCapacity-MSE over Swauger Valley-Minford Rd TR-23 [MSE non-coped]

3/10/2006 - 1:52 PM




’";'" SUBJECT Client  TranSystems/0ODOT D-9 JOB NUMBER 0121-3070.03
%ﬁ D L Z Project  SCI823-0.00 Portsmouth Bypass SHEET NO. OF
Item MSE Wall Stability (Forward Abutment) COMP. BY SJR DATE  03/10/06
05 - 823 over Swauger Valley - Minford Road CHECKEDBY  DATE

TR-20 Native Soil Foundation

STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=46.0' H+D = 525 feet c = 500 psf cohesion
2 Itis assumed that the bridge is supported on piles Vmse = AAI2USE pef ¢ 29 deg friction angle
3 Ground water; Dw=0.0' L = 42 feet Wy = 240 psf traffic loading
4 Traffic loading is neglacted in resisting forces L factor = 080 Length factor-range (0.7 - 1.0)
5
RESISTANCE AGAINST SLIDING ALONG BASE
Thrust: Pe=k B, W+ o, H} TRAFFIC LOADING
& | . | I
where; K =tan’(45-L) K, = 035 i E
¢ 2 tl+-—._
EMBANKMENT 1
e REINFORCED
B 62,291  lbs per foot of wall FILL {} : e E
tee] H
/ !
Resistance: P. =W(0.67)Yu) (Drained) T A
P— 7
where;, M= tar(qb) 0671 = 037 ; )
5 e — ]
0.67u Max. = (.35  {AASHTO, Bridge Design Manual, 303.4.1.1} , : t
ANNANARNRAN NN RN S ANAN SANNAN
Py = 92,610  Ibs per foot of wall : i 57
Use Undrained Value f i
w
L \
P, = L(C ) (Undrained)
P o= 21,000  Ibs per foot of wall
USE THIS VALUE
5 Calculated Required Resistance Against Sliding is
e FS = 034 FS = 150

RESISTANCE AGAINST OVERTURNING
* Summation of Momenis about point "O" (base of wall).
* Traffic loading is neglected in resisting forces

2 Missisens = 5,556,600 Ib-ft M 0 Jd=}HL[—[1J
resistn, 2
TMpemmng = 1,128,684 Ib-ft Mook L £]+@H(E
overturnin a 2 3 2
SM Calculated Required Resistance Against Overturning is
FS e reststing FS ” 4'92 FS w 2-()()
M

overfumin g
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T SUBJECT Client  TranBystems / QDOT D-9 JOB NUMBER 0121-3070.03
@D l , z : Project SCI 823-0.00 SHEET NO. OF
Item Bearing Capacity (Forward Abutment) COMP. BY SJR DATE 3006
05 - 823 over Swauger Valley - Minford Raod CHECKED BY DATE
Boring TR-20 Native Soil Foundations
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
l' I’ F YMSE = 120  pef unit weight mse fill
L / Yon = 125 pef  unit weight foundation soil
EMBANKMENT ,[J_i___ enfoncel ¢ = 500 psf cohesion undrained
1
FiL JL-i—- e ) = 0 deg friction ang. undrained
|
,’L‘J:"" ¢ = 0 psf cohesion drained
J’, -
T {0 H ¢’ = 29 deg.  frictionang. drained
— ]
P rj———--?——-—
N s ne | Loads and Parameters
ENNNNNNNNN \r}.‘ \‘—‘xi %\\\\\\\j‘\\\\\\\ NANVAN NN
L !
! O p- Al = 240 psf traffic loading
e ' L=B = 42 ft length of mse block
w L factor = 0.8 Length factor-range (0.7 - 1.0)
L D = 65 ft embedment depth
Effective Bearing Pressure Dw = 0 ft groundwater depth
W, + W, H+D = 525 ft
J = ———— - B
' L—2e v = 7407 psf H = 46 ft height of wall
Ka = 0.35
Ultimate undrained bearing capacity, g ., I Pa = 175 ft moment arm
1 I Wt = 2625 ft moment arm
W= KACNATYBN o = 20ma pt B = 3266 f
7' = 576 pcf
_ Guir
Tare FS Q. = 1,178 psf
Wy = 10,080 1b/ftof wall
Factor of Safety = 0.40 No Good Wnse = 231,840 Ib/ft of wall
Ultimate drained bearing capacity, g .. Bearing Capacity Factors for Equations
; ' 1 Undrained Drained
Qour=CN N AVBN, g = 24346 pst N, 5.14 N, 27.86
N 1.00 N, 16.44
_ Guer . 4
Iar="pg Qan’ = 9,738 psf N, 0.00 N, 1934
Factor of Safety = 3.29 OK Eccentricity of Resultant Force Kemn
e = 467 ft e<l/B = 7.00 ft

BearingCapacity-MSE over Swauger Valley-Minford Rd TR-20 [MSE non-coped]

3/13/2006 - 8:26 AM
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SUBJECT Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03
Project  SCI 823-0.00 Portsmouth Bypass SHEET NO. OF i
ltem MSE Wall Stability (Forward Abutment) COMP. BY SR DATE  03/08/06
05 - 823 over Swauger Valley-Minford Rd TR-20 CHECKED BY _ DATE

Granular Fill Foundation

Assumptions:

STABILITY OF MSE WALL
Wall Properties

Foundational Soil Properties

5

1 Estimated height of embankment; H=46' H+D = 52,5 feet c = 0 psf cohesion

2 Itis assumed that the bridge is supported on piles Ve = LSURE pcf ¢ = 36 deg friction angle
3 Ground water; Dw=0.0' L = 42 feet Wy = 240 psf traffic loading
4 Traffic leading is neglacted in resisting forces Lfactor = 080 ° Length factor-range (0.7 - 1.0)

RESISTANCE AGAINST SLIDING ALONG BASE

Thrust: P, =KU[—;-)H2+0)TH]

where; K =tan”(45- 2) K, = 026
a 2
P, = 46274 lbs per foot of wall
Resistance: P, = W(0-67Xﬂ) (Drained)
where; M= tar(gb) 0674 = 049
067 Max. = (.55 {AASHTO, Bridge Design Manual, 303.4.1.1}
P, .= 129,654  Ibs per foot of wall
USE THIS VALUE
P, =L(c) (Undrained)
P = 0 Ibs per foot of wall

Use Drained Value
Calculated
FS = 2.80

B

ES =

20

TRAFFIC LOADING
(I .
i
fi -
EMBANKMENT /|
il ’f"—"‘ REINFORCED
5 ZONE
fo
———————
T 7 | H
T
P o
1
,f'_"‘i_"
| |
/ | O
L 1
N N T
w
L

Required
1.50

RESISTANCE AGAINST OVERTURNING

Resistance Against Sliding is

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

overturnin g

Zl\“Irc.-'.isti.ng = 5,556,600 1b-ft
EMeuming = 838,451 Ib-ft
Calculated Required
ZM resisting
FS =—————=— FS = 663 FS = 200
M

L
ZM,«pxi,\riug = WL[E}

Eanermruirx = Ku [_;' m 2[%‘} -+ a)r H[%J}

Resistance Against Overturning is




— 1 3 [Co3 1 C3 a3 /3

— -1 -1 L1 L]

1 |

Ultimate drained bearing capacity, g ..

. I
Gur=c' N, +opN, +5}3Nr

Qur = 70,991 psf

= urr q
Gare 7S AL = 28,396 psf
Factor of Safety =  10.29 OK

Bearing Capacity Factors for Equations

Undrained Drained

N, 50.59 N, 50.59
N, 3775 N, 3775
N, 56.31 N. 5631

Eccentricity of Resultant Force Kern

e = 347 ft

T SUBJECT Client  TranSystems JOB NUMBER 0121-3070,03
? @D I , z , Project SCI 823-0.00 SHEET NO. OF
Item Bearing Capacity (Forward Abutment) COMP. BY SJR DATE 3/8/06
05 - 823 over Swauger Valley-Minford Rd TR-20 CHECKED BY DATE
Granular Fill Foundation
BEARING CAPACITY OF A MSE WALL (non-coped)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LQADING
1 , TMSE = 120 pef unit weight mse fill
.j:'“__ YeDN = 125  pef unit weight foundation soil
EMBANKMENT /|
FILL = c = 0  psf cohesion undrained
1]
! ) = 36 deg. friction ang. undrained
T Zn L c’ = 0 psf cohesion drained
- i = 36  deg. friction ang. drained
P—— !,
i L
T
,L._.._ﬂ_i..._ Loads and Parameters
f
R N R T R N S
____________________ S N, SN wt = 240 psf  teaffic loading
L=B = 42 ft length of mse block
L factor = 0.8 Length factor-range {0.7 - 1.0)
L D = 63 ft embedment depth
Effective Bearing Pressure Dw = 0 ft groundwater depth
W, + W, H+tD = 525 ft
g = 2 . .
v L—2¢ Jy = 6,900 psf H = 46 ft height of wall
Ka = 0.26
Ultimate undrained bearing capacity, g ... F Pa = 17.5 ft moment arm
i ' Wt = 2625 ft moment arm
= + —¥BN [
=N+ OpN to VBN, = 70991 pst B = 3506 f
' = 57.6 pcf
Gury = Qurt
A= Tpe Que = 28,396 psf
W, = 10,080 1b/ft of wall
Factor of Safety =  10.29 OK Wmse = 231,840 b/t of wall

7.00 ft

BearingCapacity-MSE over Swauger Valley-Minford Rd TR-20 Gran Fill [TR-20]

3/13/2006 - 8:27 AM
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Soil Parameters Used in MSE Wall Stability Analyses

Swauger Valley - Minford Road

| I i [ 1

. . Strength Parameters
Zone Soil Type Unit Weight ™50 4 rained Drained
(pef) . .
c ¢ c ¢
Reinforced Fill | ompacted 120 o | 3 | o | 34
Granular Fill
Compacted
Retained Soil Embankment 120 0 30 0 30
Fill
Foundation Soil Soft to
(Rear Abutment) Medium stiff 125 4500 0 0 29
{(Boring TR-23) Silt and Clay
Foundation Soil Compacted
(Rear Abutment) Granular Fill 125 0 36 0 36
Foundation Soil . .
(Forward Abutment) gﬁd;ggnégf 125 s00 | o | o | 20
(Boring TR-20) Y
Foundation Soil Compacted
(Forward Abutment) | Granular Fill 125 0 | 36 | 0 | 36

}




[

1 [

MSE Retaining Wall Parameters and Analyses Results
Swauger Valley — Minford Road (Rear Abutment) Soil foundation

Retained Soil (New Embankment)
Unit Weight = 120 pef

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

Sliding along base of MSE wall
Sliding Coefficient (.4}(0.67) = tan 29%(0.67) = 0.37 Use (,4)(0.67)

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

Allowable Bearing Capacity — Undrained Condition
qant = 9,386 psf

For MSE wall with minimum 51.5-foot long reinforcing

Allowable Bearing Capacity — Drained Condition
Qap = 11,242 pSf
For MSE wall with minimum 51.5-foot long reinforcing

Global Stability

Factor of Safety — Undrained Condition > 1.5 (Bearing on Bedrock)
Factor of Safety — Drained Condition > 1.5 (Bearing on Bedrock)
Factor of Safety — Seismic Condition > 1.1 (Bearing on Bedrock)
For MSE wall with 51.5-foot long reinforcing

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

Minimum Length of Reinforcement for External Stability = 51.5 feet




MSE Retaining Wall Parameters and Analyses Results
Swauger Valley — Minford Road (Forward Abutment) 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 (1£)(0.67) = tan 36%(0.67) = 0.49 Use {1.)(0.67)
Use (£)(0.67) =0.55 as a maximum value as per AASHTO, BDM,303.4.1.1

Allowable Bearing Capacity — Undrained Condition
Qan = 28,396 psf

For MSE wall with minimum 42-foot long reinforcing

Allowable Bearing Capacity — Drained Condition
Qan = 28,396 pSf

For MSE wall with minimum 42-foot long reinforcing

Global Stability
Factor of Safety — Undrained Condition = 1.5

Factor of Safety — Drained Condition = 1.8
Factor of Safety — Seismic Condition = 1.7
For MSE wall with 42-foot long reinforcing

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

Minimum Length of Reinforcement for External Stability = 42 feet
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