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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 Blue Run (CR-29). 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:pfojeét has experienced a
change dn 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 lowers the elevations of the proposed S.R. 823 Mainline over Blue
Run Road from the elevations specified in the July 2005 PAVR. Built-up embankments are therefore
lowered which permits shortening of the span lengths with the use of 2:1 embankment slopes. Due to
the possibility of shortening the spans, bridge types for the proposed S.R. 823 Mainline over Blue Run
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, six (6) alternatives for construction of the proposed S.R. 823 Mainline over
Blue Run Road are evaluated in this study and are designated as Alternatives 1, 1A, 2, 2A, 3, and 4.
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. Updated boring logs for the four test borings
(TR-7, TR-8, TR-9 and TR-10) and preliminary MSE wall evaluations — performed by DLZ Ohio, Inc.
— accompany this modified/updated Structure Type Study Report. The preliminary evaluation’s reveal
that MISE Walls €4t be used at the rear and forward abutment locations for singlesspanialternatiVes as
long as the naturally occurring soils -beneath the proposed MSE walls are overexcavated to top of rock
and weplaced with compactedygranutar-fill. 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
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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 Blue Run (CR-29) 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 157-0”
of preferred vertical clearance could be provided for all the alternatives considered for this study. In
accordance with the L&D manual, Volume 1, a minimum horizontal clear zone width of 15°-0” from
edge of traveled way to face of obstruction and a*minimutihorizontal sight distance of approximately™”

25307 from centerline of inside lane to sight obstruction has to be maintained. The proposed
substructure layout for each alternative in this updated Structure Type Study report exceeds these
minimum horizontal clearances. An existing creek ditch, which parallels the road, will be maintained
on the east side of Blue Run.

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 1200 vertical curve with PVI at
Station 576+00.00, g; = -2.60% and g, = 4.00%. 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 six (6) 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 1A 2 24
Tangent,continuous | Tangent,continuous Tangent,Prgstressed Tangent,Prqst_ressed
Structure Type Steel Plzlte Girders | Steel Ple,lte Girders Concrete Girders Concrete Girders
Description AT09 Gr. 50W A709 Gr. SOW Modified AASHTO | Modified AASHTO
’ ) Type 4 {60™) Type 4 (66”)
Proposed Beam Spacing 4 Spaces @ 9°-6” | 3 Spaces @ 12°-8" | 4 Spaces @ 9°-6” | 3 Spaces @ 12’-8”
per Bridge per Bridge per Bridge per Bridge
No. of Spans 3 3 3 3
Semi-integral Type | Semi-integral Type | Semi-integral Type | Semi-integral Type
Abutment Type with 2;1 spill- with 2:1 spill- with 2:1 spill- with 2:1 spill-
through slopes through slopes through slopes through slopes
No. of Piers 2 2 2 2
Pier Type T-type T-type T-type T-type
Substructure 18°00°00” RF 18°00°00” RF 18°00°00” RF 18°00°00” RF
QOrientation
Approximate Bridge 260° 260° 260" 260°
Length
Approximate Structure
Depth
Slab 8.75” 9.75” 8.75” 9.75”
Haunch i 27 i 27
Beam 43.00” 52.625” 60” 66”
Total 53.75” (4.479") 64.375” (5.365%) 70.75” (5.896") 77757 (6.479")

STRUCTURE TYPE ALTERNATIVE TABLE (CONT.)

Structure Type

Alternative 3 4
Structure Type Tangent, Steel Plate Girders Tangent,Prestressed Concrete Girders
Description AT09 Gr. 50W Modified AASHTO Type 4 (727)
Proposed Beam 4 Spaces @ 9°-6” 4 Spaces @ 97-6”
Spacing per Bridge per Bridge
No. of Spans 1 1
Abutment Type Semi-integral Type behind MSE Wall Semi-integral Type behind MSE Wall
No. of Piers No Piers (single span) No Piers (single span)
Pier Type nfa n/a
Sub.struct.ure 18°00°00” RF 18°00°00" RE
Orientation
Approximate Bridge 104°-9”+ 104°-9"+
Length .
Approx. Structure
Depth
Slab 8.75” 8.75”
Haunch 27 2"
Beam 49.00” 727
Total 59.75” {4.979”) 82.75” (6.896°)
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Alternative Discussion:

Alternative 1

Alternative 1 is a continuous steel plate girder bridge. The height of the built-up embankment
on the east side of Blue Run Road (for the Rear Abutment of the Mainline), the creek location,
as well as the clear zone width and horizontal sight distances for Blue Run Road help dictate
the substructure unit locations and respective span lengths. Clear zone width of 15’ minimum
and horizontal sight distance of 20° from edge of Blue Run Road (edge of traveled way) to
sight obstruction (i.e., approximately 25’ from centerline of inside lane to sight obstruction) are
used to ensure proper placement of Pier 2. 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 1
footing is used to help establish the position of Pier 1. When these obstructions are considered
along with the built-up embankment and the end span-to-middle span ratios of ODOT BDM
205.6, three spans with lengths of 80°’-07, 100°-0”, and 80’-0” center-to-center of bearing are
defined (0.80 end span-to-middle span ratio).

Because the bearing-to-bearing length of this bridge is 260°-0” (< 400’ total length) and skew is
18°00°00” right forward, the use of semi-integral abutments is deemed permissible. The semi-
integral rear and forward abutments will both be supported by steel H-piles driven to bedrock
and positioned on built-up embankments with 2:1 spill-through slopes. Straight wingwalls will
be provided. Abutment and wingwall details will follow ODOT Standard Drawings.

Both Piers 1 and 2 will be T-type piers supported on spread footings founded on bedrock.
Footing dimensions will need to be established vsing an allowable bearing capacity of 10 TSE
(refer to Appendix E - Subsurface Investigation and Preliminary Foundation
Recommendations).

The superstructure for both the left and right bridge of this alternative consists of 5-continuous
welded steel plate girders, Grade 50W, with 417 deep webs 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 34”.

The initial bridge construction cost for Alternative 1 is estimated to be $2,960,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be

$1,976,000, resulting in a total estimated ownership cost of $4,936,000 in year 2008 dollars.

Alternative 1A

Alternative 1A is identical to Alternative 1 except that the superstructures for the left and right
bridges consist of 4-continuous steel plate girders, Grade 50W, with 50" 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 1” monolithic
wearing surface, is 9 34,

The initial bridge construction cost for Alternative 1A is estimated to be $2,930,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $1,961,000, resulting in a total estimated ownership cost of $4,891,000 in year 2008 dollars.
-4- RANSYSTEMS
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Alternative 2

Alternative 2 is also identical to Alternative | except that the superstructures for the left and
right bridges consist of 5-60” deep Modified AASHTO Type 4 prestressed concrete I-beams
spaced at 9°-6” on center. The 80’-0” end spans are measured from centerline bearing abutment
to centerline pier and the 100°-0” interior span is measured from centerline pier to centerline
pier.

The initial bridge construction cost for Alternative 2 is estimated to be $3,300,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$1,185,000, resulting in a total estimated ownership cost of $4,485,000 in year 2008 dollars.

Alternative 2A

Alternative 2A is identical to Alternative 2 except that the superstructures for the left and right
bridges consist of 4-66” deep Modified AASHTO Type 4 prestressed concrete I-beams spaced
at 12°-8” on center.

The initial bridge construction cost for Alternative 2A is estimated to be $3,260,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $1,235,000, resulting in a total estimated ownership cost of $4,495,000 in year 2008 dollars.

Alternative 3

This single span alternative is investigated in response to ODOT’s 9/1/2005 comments to the
original 7/15/2005 Structure Type Study. Alternative 3 is a single span steel plate girder bridge
with a span length of 104’-9”+ center-to-center of bearings and an 18°00°00” right forward
skew. Semi-integral abutments are used at the rear and forward abutment locations and are
positioned on steel H-piles behind MSE walls. The H-piles are driven to bedrock. The position
of the forward MSE wall satisfies the clear zone width requirements from the edge of traveled
way of Blue Run Road as well as horizontal sight distance requirements from the centerline of
inside lane of Blue Run Road. Preliminary evaluations demonstrating that MSE walls can be
utilized at the proposed locations are included as an addendum to this updated Structure Type
Study report. The superstructures for both the left and right bridges of this alternative consist of
5-welded steel plate girders, Grade S50W, with 46” deep webs 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 34”.

The initial bridge construction cost for Alternative 3 is estimated to be $2,520,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$856,000, resulting in a total estimated ownership cost of $3,376,000 in year 2008 dollars.

Alternative 4

Alternative 4 is identical to Alternative 3 except that the superstructures for the left and right
bridges consist of 5-72” deep Modified AASHTO Type 4 prestressed concrete I-beams spaced
at 9°-6” on center.

-5- RANSYSTEMS
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The initial bridge construction cost for Alternative 4 is estimated to be $2,650,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to be
$516,000, resulting in a total estimated ownership cost of $3,166,000 in year 2008 dollars.
6. Recommendations:
Based upon the above information and discussions, Transystems Corporation recommends
Structure Type Alternative 4 (Single 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 4 is based on the following items:

1. This Alternative appears to be 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 Blue Run L/R

STRUCTURE TYPE STUDY
By: JRC Date: 31712006
Checked: MLS Date: 3/28/2006
ALTERNATIVE COST SUMMARY
Subtotal Subtotal Structure Structura Totat Life Cycle Total Relative
Alternative Span Arrasigement Total Span Framing Proposed Superstructure Substructure Incidental Contingency Alternative Maintenance Ownership
No. No. Spans Lengths Length (ft.} Alternative Stringer Section Cost Cost Cost (16%) Cost (20%) Cost Cost Cost
1 3 80'- 100" - 80" 260.00 5 Steel Girders /per BRIDGE 41" Web Grade 50V $1,441,000 $683,000 $339,800 $492,800 $2,960,000 $1,976,000 $4,936,000
2 3 80'- 100' - 80" 260.00 5 Presirassed - Girders fper Modified Ag%'.’.;m Type 4 $1,624,000 $756,000 $381,100 $552,600 $3,320,000 $1,185,000 $4,505,000
1A 3 80'-100' - 80' 260.00 4 Stee! Girders /per BRIDGE 50" Web Grade 50W $1,428,000 $680,000 $337,200 $489,100 $2,930,000 $1,961,000 $4,891,000
2A 3 80" - 100' - 80° 260.00 T o ders fper Modified Aféss';‘)m Type 4 $1,595,000 $756,000 $376,200 $545,400 $3,270,000 $1,235,000 $4,505,000
3 1 105 105.00 § Steel Girders /per BRIDGE 48" Web Grade 50W $725,000 $1,085,000 $289,600 $419,900 =z, tad, il $2,520,000 $856,000 $3,376,000
4 1 105' 105.00 5 Pres“esssgfo';%‘ders fper Modified AGS;)TO Type 4 $758,000 $1,160,000 $306,900 $445000 1, 16, 80 63 670,000 $516,000 $3,186,000
NOTES:
1. Structure incldental cost allowance includes provision for structure excavatlon, 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 Blue Run L/R

STRUCTURE TYPE STUE)Y - STEEL PLATE GIRDER ALTERNATIVE 1 - SUPERSTRUCTURE |
By: JRC Date: 3/17/2006
Checked: MLS Date:  3/28/2006
SUPERSTRUCTURE
Structural
Total Span Deck Deck Deck Deck Approach Steel Structural Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Framing Proposed Weight Steel Superstructure
No. No. Spans Lengths (it.) (ft.) (cu. yd.) Cost Cost Cost Alternative Stringer Section (Pounds) Cost Cost
1 1 80' - 100" - 80' 260 262 867 $511,300 $217,400 $82,500 5 Steel Girders /per BRIDGE 41" Web Grade 50W 540,800 $629,600 $1,441,000

Deck Cross-Sectional Area

ndslab hé"ré'eﬁﬁagesj 3

Superstructure (SteelAlt1)

2A



SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

I STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1 - SUBSTRUCTURE I
By: JRC Date: 3/17/2008
Checked: MLS Date: 3/28/2006
SUBSTRUCTURE
Pier Pier Abutment Abutment Pile Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost
1 3 80'-100'- 80’ 5 Steel Girders /per BRIDGE 41" Web Grade 50W $301,400 $68,600 $218,800 $35,900 $58,400 $683,000

Shaft Foundation Unit Cost ($/ft.): -

st scalation e

20087 i

Losoms o
x $088 ,t:‘ P

Superstructure (SteelAlt1)

3A




SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

| STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1 - QUANTITY CALCULATIONS |
By: JRC Date:  3/17/2006
Checked: MLS Date: 3/28/2006
3 g : :;?_i‘ﬁi,er.'Quantitie'zzz‘:-:- R : SERRE G D T R Pile:Quantities BRI
" : Cap Stem Footini Load/girder " Total Girder | Subst Wt Pile " v
Pier Location |Length Width [Depth_ |Area Volume [Width [Height [Length Volume |Width | Depth [Length Volome Total Volume Location (Kips) # Girders Load (kips) Cap.(Kips No. Piles | Increase Factor |; .| Bot Elev. | Pile Length
Pier 1 {Spr Ftg) 43 4] 4.75] 19.00 817] 35| 325] 16.00 1820 15 4] 25.00 1500 4137 Rear AbLt. 0 0l 0 0 140 0 1 761.9 40.0
Pier 2 (Spr Ftg) 43 4] 475] 19.00 g17] 35 35/ 16.00 1960 15 4] 2500 1500 4277 Pier 1 0 0 0 0 140 0 1 i 204
Pler3 0 Pler 2 0 0 0 0 140 0 [ 0 2.0
Pier 4 0 Pier 3 0 0 0 0 140 0 1 0 2.0
Pier 5 0 Fier 4 0 0 0 0 140 0 1 0 2.0
Pier 6 0 Pier 5 0 0 0 0 140 0 1 0 2.0
Pier 7 0 Pier 6 0 0 0 0 140 0 HE 0 2.0
Total (Cu.Ft.) 1634 3780 3000 8414 Pler 7 0 0 0 0 140 0 1] 0 2.0
Total (Cu.Yd.) _ 61 140 111 312 Fwd. Abut, 0 0 0 0 140 0 797 11.0
Qiy x 2 (LR} 122 280 222 624 Total
Qty x 2 (L/R}
T .., Abutment Quantifies .. .
Length Backwall Beam Seat Footing
Abut Location | teet) [Width [Depth_|Area [Volume [Width [Helahi [Area Volurme |Width |Depth [Area_|# Footir Volume | oo Vo ume _
Rear Abut 473 3 55| 16.50 780 3| 525 1575 745 6 3 18 i 851 2377 IR ::36% Drilled ‘Shafts for Piers
Fwd. Abut 47.3 3 55[ 16.50 780 3| 525 1575 745 8 3 18 1 851 2377 Load/girder Subst Wt Pile ! TotalShaft:
Total (CL.FL) 1561 1490 1703 3754 Location (Kips) # Girders| Total Load {kips) Cap.(Kips No. Piles | Increase Factor Top Elev. | Bot Elev. | Pile Length |=
Total (Cu.Yd.) 58 55 63 176 Rear Abut, 0 0 0 0 0 0 1}: 0 ] 0.0[:
Qty x 2 (UR) 116 110 126 352 Pier 1 0 0 0 0 0 0 1] 0 0
Pler 2 0 0 0 0 0 0 E 0 0
Pier 3 0 0 0 0 0 [¢] E 0 0
Pler 4 0 0 0 0 0 0 13 0 0
Pier & 0 0 0 0 0 0 1 0 0
_ Pier 6 0 0 0 [ 0 0 1] 0 0
: S, dahe conEEAEE T T s Wingwall Quantities SRS Pier 7 0 0 0 0 0 0 1 0 0
" Length End Wingwall Middle Wall Footin Fwd. Abut. 0 10 0 0 0 0 1 0 0
Abut Location | " . .\ [Width THelght [Area |Volume |Width |Height|Area |Length |Volume |Width |Depth [Area | FootidVolume | Ot Volume Total
Rear Abut 28 25 8| 20.00 560] 25 10]  25.00 7 175 6 3 18 [ 630 1365 _
Fwd. Abut _ 28 2.5 8| 20.00 560 25 10{ 25.00 7 175 B 3 18 1 830 1365 D - Superstructure Steel:Quantitie: 4
Total {Cu.Ft.} 1120 350 1260 2730 Wt.of girder Total
Total (Cu.Yd.) el 13 a7 101 hocation | g | oars) Spanbengty) o
Span 1 208 10 80 166400
Span 2 208 10 100 208000
Span 3 208 10 80 166400
Span 4 0 0 0 0
Span § 0 0 0 0
Span 6 0 0 0 0
Span 7 0 0 0 0
Span 8 0 0 0 0
Total 540800
total steel weight per girder (Ib.) = 16640
Total Span length (ft.)= 260.00
Weight Per ft. = 3

Quanlity Calculation (SteelAlt1) 4A



SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 2 - SUPERSTRUCTURE |
By: JRC Date: 3/17/2006
Checked: MLS Date: 3/28/2006

SUPERSTRUCTURE
Total Span Deck Deck Deck Deck Approach Concrete Subtotal Construction Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Framing Proposed Girder Superstructure Complexity Superstructure
No. No. Spans Lengths (ft.} (ft.) (cu. yd.) Cost Cost Cost Alternative Girder Section Cost Cost Factor Cost
2 3 80'- 100' - 80' 260.00 262.00 866 $510,900 $217,200 $82,500 DSl e Madiied Ag%t;m Tiped $813,200 $1,624,000 0% $1,624,000

Approach
" Slabs’

Superstructure (ConcreteAlt2)

5A



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 2 - SUBSTRUCTURE

By: JRC Date:  3/17/2006
Checked: ML.S Date: 3/28/2006
SUBSTRUCTURE
Pier Pier Abutment Abutment Pile Additional
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Crane
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost GCost Cost Cost
2 3 80'- 100" - 80" SFrosipese) Mo e Modified AASHTO Type 4 (60") $301,400 $68,600 $218,800 $35,900 $58,400 $75,000

Subtotal
Substructure
Cost

$758,000

T.SUPPORT CALCULATIONS.

Abutn'iéni :

o Iéngth 6f the alternatwe bemg conSldered

Additional Crane.Cost ne

Cofferdam - §:

Substructure (ConcreteAlt2)

6A




SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/IR

| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE ALTERNATIVE 2 - QUANTITY CALCULATIONS I
By: JRC Date: 3/198/2006
Checked: MLS Date: 3/28/2006
| : R e Pler.Quantities . . . : 3 BB Senoon s Pile’Quantities ol A
| Cap Stem Footin - Loadigirder " Total Girder | Subst Wt Pile " 5
I
Pler Location |Length Width |Depth |Area Volume |Width |Helght |Length Volume |Width |Depth [Length Volume Total Volume L.ocation Kips) # Girders Laad Kips) Cap.{Kips No. Piles | Increase Factor Top Elev. | Bot Elev. | Pile Length
Pier 1 (Spr Fig) 43 4.5 4,75] 21.38 919 3.5 31 16.00 1736 15 4 25.00 1500 4155 Rear Abut, 0 0 0 o] 140 0 1 800.0 761.9 40.0
Pier 2 (Spr Fig) 43 4.5 4.75] 21.38 919 3.5 33.3| 16.00 1865 15 4] 2500 1600 4284 JPier 1 0 0 0 [ 140 0 1 0 0 2.0
Pier 3 0 Pier 2 0 0 0 0 140 0 1 4] 0 2.0
Pier 4 0 Pier3 0 0 "] 0 140 0 1 0 0 20
Pier 6 0 Pier 4 0 0 0 0 140 Q0 1 0 0 20
Pier 6 0 Pier 5 0 0 7] 0 140 0 1 0 0 20
Pier 7 - _D Pier 6 0 0 0 0 140 0 1 0 0 2.0
Total {Cu.Ft.) 1838 3601 3000 8439 Pier 7 0 0 0 Q 140 0 1 0 0 2.0
Total (Cu.Yd.) 68 133 111 313] |Fwd, Abut. 0 0 0 0 140 0 1 806 797 11.0
Qty x 2 {LUR) 136 266 222 626 |Total
Qty x 2 (L/R)
A Sl choEioAbutment Quantities” : ¥ R e e S +36%:Drilled E.S.Haf.-iﬁ.?.f.bﬁh.-?iﬁfs B
. Length Backwall Beam Seat . Load/girder a Subst Wt Pile v
t Location 3 %
Abu i teet) [Width [Depth |Area Volume (Vidth [Height [Area Volume |Width |Depth [Area_|# Footi] Volume Total Volume Location {Kips) # Girders| Total Load {kips) Cap.{Kips No. Piles | Increase Factor Top Elev. | Bot Elev.
Rear Abut 47.3 3 6.75] 20.25 958 3! 4] 12.00 568 6 3 18 1 851 2377 Rear Abut. 0 0 0 0 4 0 1 0 Q0
Fwd. Abut 47.3 3 6.75] 20,25 958 3 4] 12.00 568 6 3 18 1 851 2377 Pier 1 0 0 0 0 0 0 1 0 0
Total (Cu.FL.} 1916 1135 1703 4754 Pier 2 0 0 0 0 0 0 1 0 0
Total {Cu.Yd.) 71 42 _53 176 Pier 3 0 0 Q 0 0 0 1 0 0
Qty x 2 (LUR) 142 B4 126 352 Pler4 7 0 0 0 0 i 1 0 0
Pier 0 0 Q 0 0 0 1 Q 0
Pier 6 0 0 0 0 0 0 1 4} 0
S -+ Wingwall Quantities. _ |pier 7 0 0 0 0 0 0 1 0 0
ion | LENGtH Middle Wall Fwd. Abut. 0 10 0 0 0 0 1 0 0
Abut L E— ingwall
but Location | " oty [Width [Heiohi [Area [Volume |Widh [Height [Area  |Length —[Volume |Widih [Depih [Area |# Foofi{Volume | C12! Volume Total
Rear Abut 28 25 8 20.00 560 25 10] 25.00 7 175 6 3 18 1 630 1365
Fwd. Abut 28 25 8] 2000 SED 2.5 10] 25.00 7 175 6 3 18 1 630 1365
Total {Cu.Ft.) 1120 350 1260 2730
Total (Cu.Yd.) - 41 13 47 101
R uperstructure:P/S:Concrete Quantities : {5
. Y y : Span Length Total Spacing  No. of Int  Mumber of Int Total No. in
Location 1 “Typsotgider |#Qirdere (ft) Length (t) fint. inspan  Diap. 1 location  Span
Span 1 MOD TYPE 4 60 10 80 800 26.67 1 8 8
Span 2 MOD TYPE 4 60 10 100 1000 33.33 3 8 24
Span 3 MOD TYPE 4 60 10 80 800 26.67 1 8 8
Span 4 0 0 0 0.00 3 0 0
Span 5 Q 0 0 0.00 3 0 0
Span 6 0 0 0 0.00 3 0 0
Span 7 0 Q0 0 0.00 3 0 0
Span 8 C 0 0 0.00 3 0 (o}
Span 9 0 0 0 0.00 3 o} 0
= Total 40
Total MOD TYPE 4 60 30 2600

Quantity Calculation (ConcreteAlt2) 7A



$Ci-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Blue Run LIR
| STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1A - SUPERSTRUCTURE |
By: JRC Date: 3/19/2006
Checked: MLS Date: 3/28/2006
SUPERSTRUCTURE
Structural
. Tatal Span Deck Deck Deck Deck Approach Steel Structural Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Framing Proposed Weight Steel Superstructure
No. No. Spans Lengths (ft.) (ft.) {cu. yd.) Cost Caost Cost Alternative Stringer Section (Pounds) Cost Cost
1A 3 80'-100'- 80" 260 262 946 $556,200 $237,200 $82,500 4 Steel Girders /per BRIDGE 50" Web Grade 50W 474,240 $552,100 $1,428,000

p Seal Expan’sion oi

Superstruclure (SteelAIt1A)

8A



SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/IR

e e T e T e e e ey,
l STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1A - SUBSTRUCTURE i
By: JRC Date: 6/25/2005
Checked: MLS Date: 7/1/2005
SUBSTRUCTURE
Pler Pier Abutment Abutment Plie Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost
1A 3 80" - 100 - 80' 4 Steel Girders /per BRIDGE 50" Web Grade 50W $298,500 $68,000 $218,800 $35,800 $58,400 $680,000

SE wingwall lengths ar on the difference between the
jih of the aliernalive being .

Substructure (SteelAlt1A) 9A



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

Quantity Calculation (SteelAlt1A)

I STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 1A - QUANTITY CALCULATIONS I
By: JRC Date: 3/19/2006
Checked; MLS Date: 3/28/2006
| SRR o PierQuantities 52 L BeimEes i Rl |
| . Cap Stem Load/gird Total |SubstWt| Pile <
Pier L el . .
ler Locatlendth {oridth Depth _|Area  [Volume |Width [Heighi |Length Volume _|Width _[Depth  |Length Volame | ! Vot Location | o wips) |* ©79€"%| Girder | (dps) |Cap.(kips| Ve PIeS -
Pier 1 (Spi 43 4 4.75 19.00 817 356 31.75 16.00 1778 15 4 25.00 1500 4095 Rear Abut] 0 0 0 0 140 0 800.0 761.9
Pier 2 (Spd 43 4 4.75 19.00 817 3.5 34.25 16.00 1918 15 4 25.00 1500 4235 Pier 1 0 0 Q 0 140 i 0 0
Pier 3 0 Pier 2 0 0 Q 0 140 0 0 0
Pier 4 0 |Pier3 0 0 0 0 140 0 0 0
Pier 5 0 Pier 4 0 0 0 0 140 0 0 0
Pier 6 0 Pier 5 0 0 0 0 140 0 0 0
Pier 7 0 Pier 6 0 ] 0 0 140 0 0 )
Tolal (Cu.Ft.) 1634 3608 3000 8330 |Pler7 0 0 [i] 0 140 0 0 0
Total (Cu.Yd.) 61 137 111 308 Fwd. ADUL, 0 0 0 0 140 0 806 797
Qty X 2 (LIR) 122 274 222 618 Total
Qtyx 2 (U 68
: ST Abutment.Quantities : 5 .
Length Backwall Beam Sea Footin
Abut L — g
W0 ifeet) |Width [Depth  [Area  [Volume |Widih [Height Area Width _|Depth _[Area [¥ Footing[Volume | °7 VoY
IBear Abut 47.3 3 55  16.50 780 3 525 1575 6 3 18 1 851 2377 i sl s 10 36% Drilled Shafts forPier
Fwd, AbutL 47.3 3 55 16,50 780 3 5.25 16.75 ] 3 18 1 851 2377 Loadigird|,, .. Total |SubstWt] Pile | Increase
Total (CaFt) TEET 0% Y Location er (Kips) # Girders Load (kips) |Cap.(Kips No. Piles Factor Bot Elev,
Tofal (Cu.Yd.) B 58 63 176 Rear Abut, 0 0 a 0 0 0 1 0 0
Qty x 2 (UR) 116 126 352 Pier 1 0 0 0 0 0 0 1 0 0
Pier 2 0 0 0 0 0 0 1 0 0
Fier 3 0 0 0 0 0 0 i 0 0
Pier 4 0 0 0 0 0 0 1 0 0
Pier 5 0 0 0 0 0 0 1 0 0
Pier 6 0 0 0 0 0 0 1 [] 0
33 ‘Wingwall Quantities’ i Pier 7 0 0 0 0 0 0 1 5} 0
Abut Loca Length End Wingwall Middie Wall Footing Total Volu Fwd, Abut. 0 10 0 0 0 0 1 0 0
(feet) |Width Height |Area Volume {Width Height  |Area Length [Volume |Width Depth Area # Footing |Volume Total
Rear Abut 28 25 8 20.00 560 25 0 25.00 7 175 6 3 18 1 630 1365
Fwd. Abut 28 25 8 20.00 560 2.5 10 25,00 7 175 6 3 18 1 630 1365 < Superstructure Stéel:Quantities 7 1
Total {Cu.Ft.) - 1120 350 1260 2730} Wi.of - Span Total
Total (Cu.Ydl.) # 13 &7 101 Location| ) ger |PCIerS| | nath | Weight
Span 1 228 8 80| 145920
Span 2 228 8 100 182400
Span 3 228 B 80| 145920
ISpan 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 474240
total steel weight per girder (Ib,) = 18240
Total Span length (ft.)= 260.00

Weight Per ft. =

10A



S$CI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/IR

e —— e —— —
l STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 2A - SUPERSTRUCTURE }
By: JRC Date: 3/19/2006
Checked: MLS Date: 3/28/2008
SUPERSTRUCTURE
Total Span Deck Deck Deck Deck Approach Concrete Subtotal Construction Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Framing Proposed Girder Superstructure Complexity Superstructure
No. No. Spans Lengths (i) {ft.) (cu. yd.) Cost Cost Cost Alternative Girder Section Cost Cost Factor Cost
2A 3 80'- 100' - 80' 260.00 262,00 045 $556,200 $237,200 $82,500 4 Prestressed I-Girders /per Modified AASHTO Type 4 (667) $719,300 $1,695,000 0% $1,595,000

BRIDGE

Superstructure (ConcreteAlt2A)

1A



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run LIR

T e ot L i 2 S P e
| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 2A - SUBSTRUCTURE ]
By. JRC Date: 3/19/2006
Checked: MLS Date: 3/28/2006
SUBSTRUCTURE
Pier Pler 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
2A 3 80" - 100' - 80' 4 P’es"es;;fégm"’s fper Modified AASHTO Type 4 (66") 299,500 $68,200 $218,800 $35,900 $58,400 $75,000 $756,000

Substructure (ConcreteAlt2A) 12A



SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Blue Run L/R

STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE ALTERNATIVE 2A - QUANTITY CALCULATIONS

By: JRC
Checked: MLS

: SR ‘Pier-Quantities: e |
Pier LocafLength Stem Total Vol
Width Depth Area Volume |Width Height  |Length Volume _|Width Depth Length Volume
Pier 1 (Spr 43 4.5 4.75 21.38 919 38 30.5 16.00 1708 15 4 25.00 1500 4127
Pier 2 (Spn 43 45 475 21.38 919 35 328 16.00 1837 15 4 25.00 1500 4256
Pier 3 0
Pler 4 0
Pier & 0
Pier 6 0
Pier 7 o)
Total (Cu.Ft.) 1838 3545 3000 8383
Total (Cu.Yd.) 68 131 111 310
Qty x 2 (IR} 136 262 222 620
: S R o - Abutment: Quantities « 7 X
Length Backwall Beam Seat
APutLOc) “eot) [Wigth Depth |Area  |Volume |Width —lHeight JArea Volume _|Width  |Depth _[Area  |# Fooling|[Velame | ° Vo
Rear Abut 47.3 3 6.75 20.25 958 3 4 12.00 568 6 3 18 1 851 2377
Fwd. Abut 47.3 3 8.75 20.25 958 3 4 12.00 568 6 3 18 1 851 2377
Total (CU.FL) 1818 1135 1703 4754
Total {(Cu.Yd.) 71| 42 63 176
Qty x 2 {LIR) 142 84 126 352
End Wingwall Middle Wall Footin
Abut Locg Height |Area Volume |Width Height |Area Length |Volume |[Width Depth Area . # Footing | Volume Tamliely
Rear Abut 25 8 20.00 560 25 10 25.00 7 175 B 3 18 1 630 1365
Fwd. Abut_ 2.5 8 20.00 560 2.5 10 25.00 7 175 6 3 18 1 630 1365
Total (Cu.Ft.) 1120 350 1260 2730
Total (Cu.Yd.) a1 13 a7 101

Quantity Calcutation (ConcretleAlt2A)

Date: 3/19/2006
Date: 3/28/2006

3 Load/gird i Total | Subst Wt Pile = Increase

Location er (Kips) # Girders Girder tkips) |Cap.(Kips No. Piles Factor Top Elev.| Bot Elev.

Rear Abut, 0 0 0 0 140 0 1 800.0 761.9 40.0

Pier 1 0 0 0 0 140 0 1 0 0 2.0

Pier 2 0 0 Q 0 140 0 1 o] 0 2.0

Pier 3 0 0 0 0 140 0 1 0 0 2.0

Pier 4 0 0 0 0 140 0 1 Q 0 2.0
|Fiers 0 [} 0 0 140 0 1 [i 0 2.0

Pier 6 0 0 0 0 140 Q 1 [{] 0 2.0

Pier 7 0 0 0 0 140 Y 1 ¢ 0 2.0

Fwd, Abut, 0 0 0 0 140 ¢ 1 806 797 11.0 T4
TotaL 4 i

Qty x 2 (LY 68 1734
SR ::Drilled Shafts for Piers
; Load/gird Total | Subst Wt Pile Increase

Location er (Kips) # Girders Load {kips) _|Cap.(Kips No. Piles Factor Top Elev.| Bot Elev.
|Reer Abut. 0 0 0 0 0 0 1 0 0

Pier 1 0 0 0 0 0 0 1 0 0

Pier 2 0 0 o 0 0 0 i] 0 0

Pier 3 0 0 1] 0 0 0 1 0 0

Pier 4 0 0 0 0 0 0 1] 0 0

Pier 5 0 0 0 0 0 0 1 0 0

Pier 6 ¢ 0 0 0 0 0 1 0 0

Pier 7 0 0 0 0 0 0 1 0 ¢

Fwd. Abut) 0 10 0 0 0 0 1 0 0
{Total

~Superstructure PIS Concrete Quantities
< Type of Span Total

Locatlon girder # Girdors Length | Length ‘
Span 1 DD TYPE 4 8 80 640
Span2 DD TYPE 4 8 100 800
Span3 DD TYPE 4 8 80 640
Span 4 0 0 0
Span 5 0 0 0
Span 6 0 0 0
Span 7 0 0 0
ISpan 8 0 0 0
Span 9 0 0 0
TotaL D TYPE 4 24 2080

Spacing No. of Int  Number of Total Na.

Int.

26.67
33.33
26.67
.00
0.00
0.00
0.00
0.00
0.00
Total

in span

W DWW W

Int Diap. 1 in Span

O o000 OoOO0OW®
‘6)(: GGOOOW@O}

13A



SCi-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/IR

| STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALERNATWE 3 - SUPERSTRUCTURE I
By: JRC Date: 3/21/2006
Checked: MLS Date: 3/28/2006
SUPERSTRUCTURE
Structural
Total Span Deck Deck Deck Deck Approach Steel Structural Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Framing Proposed Weight Steet Superstructure
No. No. Spans Lengths (ft.) (ft.) (cu. yd.) Cost Cost Cost Alternative Stringer Section {Pounds) Cost Cost
3 1 108 105 107 354 $208,600 $88,700 $82,500 5 Steel Girders /per BRIDGE 46" Web Grade 50W 296,100 $344,700 $725,000

Superstructure (SteelAlt3)



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

S e
I STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - SUBSTRUCTURE |
By: JRC Date: 3/20/2006
Checked: MLS Date: 3/28/2006
SUBSTRUCTURE
Pier Pier Abutment Abutment Pile MSE Subtotal
Aiternative Span Arrangement Framing Propased Concrete Reinforcing Concrete Reinforcing Foundation Wail Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost
3 1 105 5 Sieel Girders /per BRIDGE 46" Web Grade 50W $0 30 $170,000 $27,900 $58,400 $828,784 $1,085,000

Substructure (SteelAlt3)

15A



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/R

Date: 3/21/2006

Date: 7/1/2005
; i Gk msn e Pile Quantities o

Load/gird TJotal |SubstWt| Pile - Increase
Location er (Kips) # Girders Girder (Kips) |Cap.(Kips No. Piles Factor Top Elev.| Bot Elev,
Rear Abut| [¢] 0 0 0 140 0 1 800.0 761.9
Pier 1 g 0 i 0 140 0 EE 0 0
Pler 2 0 0 0 0 140 0 1 0 0
Pier 3 4] 0 0 0 140 0 1 0 0
Pier 4 0 0 0 0 140 0 1 0 0
Pler 5 0 0 0 Q 140 0 1 0 0
Pler 6 0 1] 0| 0 140 0 1 0 0
Pier 7 0 0 0 0 140 0 1 0 0
Fwd. Abut) 0 0 0 0 140 0 1 806 797
Total
Qtyx 2 {L/ 68

o o

Total

Subst Wt

:36":Drilled.Shafts for. Plers

Location

Load/gird
er (Kips)

# Girders

Load

(kips)

Pile

No., Piles

Increase
Factor

.| Bot Elev.

Rear Abut,

Cap.(Kips)
0

Pier 1

Pier 2

Pier 3

Pier 4

Pier 5

Pier 6

Pier 7

(=1 (=R E=]1{=0 =8 [=} (=] (=] k=]

(=l l=Rl=ll=N (=3 (=] {=d{=]k=]

[Fwd. Abut.

£

[=l[=EE=]{=N{=0 =] [=]{=}K=]

OO | OO O OO || O

[=li=0 E=il=2 =0 =] {=]=]

[=1=0 E=) (=2 =0 [=1 (=1 =1 k=i

=) =R E=l[=0 (=5 =] [=]{=] k=]

(=1 =2 k=l [=R =N [=][=1(=] k=]

fTotal

‘SUperstructure Stee

LEQuantities .

Location

Wt.of

# Girders

l STRUCTURE TYPE STUDY - STEEL PLATE GIRDER ALTERNATIVE 3 - QUANTITY CALCULATIONS
By: JRC
Checked: MLS
S s Pier Quantities b o s R A SR el i
i Ca Stem Footin
Pier LocaiLength ap goling
I : g Width Depth __|Area Volume _|Width Height  |Length Volume |Width _ |Depth Length Volume ol Vold
Pier 1 (Spi 0 0 0 0.00 ] 0 0 0.00 0 0 0 0.00 0 0
Pler 2 (Spi 0 0 0 0.00 0 0 0 0.00 0 0 0 .00 0 0
Pier 3 0
Pier 4 0
Pier 5 0
Pier 6 0
Pier 7 0
Total {Cu.Ft.) 1] [ 0 0
Total {Cu.Yd.) 0 0 0 0
Qty x 2 {(LIR) 0 1] 0 0
AT T L DR Abutment Quantities: |
Length Backwall Beam Seal
Abut Loca e
{feet) [Width _|Depth |Area  |Volume |Width — |Height JArea Volume |Widih _|Depthi|Area  |# Fooling [Volume | Ot void
Rear Abut 47.3 3 55 16.50 780 3 5.25 15.75 745 6 3 18 1 851 2377
Fwd, Abut 47.3 3 5.5 16.50 780 3 5.25 15.75 745 3 3 18 1 851 2377)
Total (Cu.Ft.) 1561 1490 1703 4754
Total (Cu.Yd.) I 58 55 63 176
Qty x 2 (LR} 116 110 126 352
R A Wingwall:Quantities: SRR :
Length End Wingwall Middle Wall Footi
Abut Locy _ 10 ooting
(feet) [Width [Height |Area  |Volume |Width _|Height |Area  |Length |Volume |Width  |Depth |Area  |# Footing[Volume | o2 Volu
Rear Abut 0 0 0 0.00 0 0 0 0.00 0 0 0 0 0 0 0 0
Fwd. Abut 0 0 0 0.00 0 0 0 0.00 0 0 0 0 0 0 0 0
Tofal {Gu.Ft.) 0 0 0 0
Total (Cu.Yd.) 0 0 0 0

Quantity Calculation (SteelAlt3)

girder

Span

Total
Weight

{Span 1

10

Length J
105

296100

Span 2

Span 3

Span 4

Span §

Span 6

[Span 7

Span 8

=1{=d(=1{=1{=][=][=]

olo|o|o|c|o|o

f=1 k=di=1 k=1 (=di=1{=]

Total

296100

total steel weight per girder (b.) =

Total Span length {ft.)=

Welght Pel

rft. =

29610




SCI1-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run L/IR

A ——— G
l STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 4 - SUPERSTRUCTURE |
By: JRC Date: 3/21/2006
Checked: MLS Date: 3/28/2008
SUPERSTRUCTURE
_ Total Span Deck Deck Deck Deck Approach Concrete Subtotal Construction Subtotal
Alternative Span Arrangement Length Length Volume Concrete Reinforcing Slab Framing Proposed Girder Superstructure Complexity Superstructure
No, No, Spans Lengths {it.) (ft.) {cu. yd.) Cost Cost Cost Alternative Girder Section Cost Cost Factor Cost

4 1 108" 105.00 107.00 354 $208,600 $88,700 $62,500 5 Pres"eﬁ‘;f&éeé“’e’s fper Modified AASHTO Type 4 (727 $378,400 $758,000 0% $756,000

COST SUPPORT CALCULATIONS.

.

Superstructure (ConcreteAltd) 17A



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Blue Run LIR

e ————————————— -
I STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE GIRDER ALTERNATIVE 4 - SUBSTRUCTURE |
By: JRC Date: 3/21/2006
Checked: MLS Date: 3/28/2006
SUBSTRUCTURE
Pier Pier Abutment Abutment Pile MSE Additional Subtotal
Alternative Span Arrangement Framing Proposed Concrete Reinforcing Concrete Reinforcing Foundation Wall Crane Substructure
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost Cost Cost Cost
4 1 105' b R anapee Modified AASHTO Type 4 (72%) $0 $0 $170,000 $27,900 $58,400 $628,784 $75,000 $1,160,000

Pile Foundation Unit C

Substructure (ConcreteAltd) 18A



SCI-823-0.00 - PORTSMOUTH BYPASS
S.R. 823 over Biue Run LIR

S ————— St ettt
| STRUCTURE TYPE STUDY - PRESTRESSED CONCRETE ALTERNATIVE 4 - QUANTITY CALCULATIONS 1
By JRC Date: 3/21/2006
Checked: MLS Date: 7//2005
2 Pler:Quantities: B i R R e e ]
Pier Locai Length Stem Footing . |Loadigird Total | SubstWt| Pile Increase
_ 4 Width Depth Area Volume | Width Height __{Length Volume _|Width Depth Length Volume Total Vol il er (Kips) i i Girder (kips) |Cap.(Kips Ng- Plie Factor TopEley, BotElew:
Pier 1 (Spr Ftg) 0.00 0 0 0 0 Rear Abut] 0 0 0 0 140 0 1 800.0 761.9
Pler 2 (Spr Fig) 0.00 0 0 0 0 Pier 1 0 0 0 0 140 0 1 0 0
Pier 3 0 Pier 2 0 0 0 0 140 0 1 0 0
Pier 4 0 Pier 3 0 0 0 0 140 0 1 0 0
P!er 5 0 Pier 4 0 0 a 0 140 0 1 0 0
Pier 6 0 Pier 5 0 0 0 0 140 0 1] i 0
Pier 7. 0 Pier 6 0 [} 0 0 140 0 OE 0 0
Total {Cu.Ft.) [1] [1] 0 0 Pier 7 0 0 0 0 140 0 1 0 g
Total {Cu.Yd.} 0 0 0 [} Fwd. Abut/ ] 0 ] 0 140 [0 1 806 797
Qty x 2 {L/R) 0 0 0 ] Total
Qty x 2 (U
‘ DR i s i S Abutment Quantities B b .. .. 36" DrilledShafts for Piers i
Backwall Beam Seat Footin; —[Loadigird], . Total |SubstWt| Pile [ Increase Pile
|Abut Locd i) g
(feet) [Width —|Depth |Area _ |Volume |Width _|Heighi |Area Volume _|Width __|Depth [Area |# Footing[Voluma | O VoM Location | or (Kips) | * ©"®] Load | (kips) |Cap.(iips| " P15 | Factor Top THEES TR | gt
{Rear Abut 47.3 3 6.75 20.25 958 3 4 12.00 568 6 3 18 1 851 2377 Rear Abut} 0 0 0 0 0 0 1 0 0 0.0
Fwd. Abut 47.3 3 6.75 20.25 958 3 4 12.00 568 5 3 18 1 851 2377 Fier 1 0 0 0 [} 0| 0 i 0 0| 2,0
Total (Cu.Ft.) 1916 1135 1703 4754 Pier 2 0 0 0 0 0 0 1 Q 0 2.0
Total (Cu.Yd.} 71 42 83 178] Pier 3 0 0 0 0 0 0 1 0 0 0.0
Qty x 2 (LIR) 142 84 126 352 Pier 4 0 0 0 0 0 0 1 0 0 0.0
Pier 5 0 0 0 0 0 0 1 0 0 0.0
Pier 6 0 0 0 0 0 0 1 [ 0 0.0
Lo Wingwall: e i R Pier 7 0 0 0 0 0 0 1 o 0 0.0
Abut Loc: Middle Wall Footing Total Volud Fwd. Abut, 0 10 o] 0 0 0 1 0 0 0.0
Height Volume |Width Height |Area Length |Volume |Width Depth Area # Fooling | Volume Total :
Rear Abut 0 0 0 0.00 0 0 0 0.00 0 0 0 0 0 0 0 0
Fwd. Abut 0 0 0 0.00 0 0 0 0.00 0 0 0 ] 0 0 0 0
Tofal (Cu.Ft.) [1] 0 [1] 0
Total (Cu.Yd.) 0 0 0 0
“Superstructure ‘P/S:Concrete:Quantities’
Type of Span Total |Spacing No. ofInt Number of Total No.
Location| jrer |¥ Glrders Length | Length |int. inspan  IntDiap. 1 in Span
Spani DD TYPE4 10 105 1050 26.25 24
Span 2 0.00 0
ISpan 3 0.00 0
Span 4 0 0 0 0.00 0
Span 5 [i] 0 0 0.00 4}
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 24
Total D TYPE 10 1050

Quantity Calculation (ConcreteAltd) 19A
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SCI-823-0.00 - PORTSMOUTH BYPASS

S.R. 823 over Blue Run L/R
STRUCTURE TYPE STUDY - LIFE CYGLE COSTS

By: JRC DPate; 3212008
- Checked: MLS Date: 282008
LIFE CYCLE MAINTENANGE COST
Structoral Stesl Palnting Svperstcuciura Sealing Approach Pavament Resurfacing
CoRt Number of Total (2] Number &1 Total Cost Rumberof Tolal
At Span Arrangement Framing Per Malsenance Life Cycle Per Maintenance Life Cycle Per Maintenznos Lie Cycle
No. No.Spans _ Lengths emative [n'-] Cycles Cost Gycle Cyctes Cost Cytle Cycles Cost
1 3 264.00 § Stodl Giders fper BRIDGE. $446.900 2 $083,600 30 ] $0 50 1] S0
H 3 260.00 5 Piesiressed kGiders/pes BRIDGE 30 [} $0 $51,600 2 $103200 0 0 $0
1A 3 260.00 4 Steel Ginfers /per BRWGE $407,000 2 5814,000 $0 4] 50 30 0 50
2A 3 260.00 4 Prestressed FGiders fpec BRIDGE %0 0 $¢ $44,100 2 $68200 S0 0 $0
3 1 105.00 5 Steel Gieders /per BRIDGE $184.200 2 580,400 50 o %0 $2,600 1w £28,000
4 1 105.00 5 Prestressed HGidlens fpsr BRIGGE $0 [ 50 $24,000 2 $45,000 $2,600 1 $26.000
Bridpe Deck Overlay {6) Bridge Redecking (5) Supersiructure Total Total
Deck Deck Number of Tots! Deck Deck Oeck Deck Numbar of Total Life Cycle Inltial Ralative
AN, Span Armangement Framing Demo & Deck Joint Maintenanca Lie Cyclo Contrete Relnforcing Jakl Removal Maintenance iifa Cycle Malntenance Construcijon Ownership
—No. __  _ Wo.Spans  Lenpibs Aternatis _Chipgirg Cvelay  Ghni(2) Cycles Cost Con(3) Cost (3) Cost (2) Cogt _ Cyslos Cost Cost {1) Cost Cost
] 3 260 5 Stoel Girders iper BRIDGE $M1500 $88,700 ny 1 $158,200 $511.300 $217,400 nia $195.200 1 $923,300 $1,976,000 $2,960,000 $4,836,000
2 3 260 5 Presressed FGinders /per BRIDGE $71,500 $88,700 wa 1 $138,200 $510,500 5247200 na $195200 1 $623,200 $1,185,000 $3,320,000 $4,505,000
1A 3 260 4 Stesl Glrders iper BRIDGE $71500 385,700 n's 1 $150.200 $556,200 $237,200 na $195200 1 $9288,600 $1,081,000 $2,930,000 $4,851,000
2A 3 260 4 Presttesecd -Girders iper BRIDGE $71.500 586,700 na 1 $168.200 $556,200 $237200 na $is5200 1 $988,600 $1,235,000 $3,270,000 $4,505,000
3 i 103 5 Sieel Girders fper BRIDGE $29.200 535,400 na 1 $684,600 $208,600 588,700 na $72.T00 1 $377,000 $856,000 $2,520,000 $3,376,000
4 1 1035 5 Prestressed Hirders fper BRIDGE §29200 535,400 wa 1 $84,600 5200600 308700 g 79,700 1 $377,000 $516,000 $2,670,000 $3,186,000
Structural Steel Palnting: Bridge Redaeking: 3 ,
Structural Stoo) Area: Brdga Deck Joint Cost perfopl: 1. Life cycle maltenance costs assume a T EK wyear siucture e, 30d 800 wxdressed In present value
Tetal Assumed Ave, Nomnal Secondaty Total Yeor Anatsl Year (2008 construction year) doitars.
Alt. Web Ho. Span B Flange Exposed Glrder Memibior Exposed Steel Structural Expansion ot Moluding 2004 Esgalation 2008
_Ne. Strioqers Width{ie) Aroa (0.8 Allowsnce Etastameric Sifp Seal - :§238.00 1 2.5% $2rai 2. Bridges are assumed Lo have samHintegral abutments, therefone 1o strp seal dock joints will be roquired.
4 4 0 26000 1575 28,004 20% 33,600 Bridgo Ho. 3. See Supsrstuchtre Costshest,
1A 50 L] 26000 1573 255623 20% 30,800
3 46 10 10500 1615 12,1084 20% 14,600 width Jolits
Alt 1 9463 q
Alt. 2 9463 a 4. See Alternative Cost Summary sheet,
Painting Cost persq. ft: AL 1A 94,83 Q
Year Anaual Year ARL2A 94563 L] 5. Assume bridge dack averlay o Year 25 and bridge deck replacement ot Year 50.
i 2008 Ar3 9463 a Aspume superstactunes are palnted of ssaled an 2 25-year recurence interval,
Paint 3.5% 31330 AR 4 9463 0 Assume complela brdge replacement at Year ¥5.
Bridge Deck Removal Coat:
8. L¥acyclemainteaance cost differences are ¢ tn ba prod, | function of i costs.
Dack Area{3) Year Deck Remgval < lifecycla gts aro not included | this analysis,
{sa.ft) Cogt
Al 1 23580 $105.200 Approach Paveinent Resurfacing:
Supersiructyre Seating; A2 23530 $195200 Resurtace Perpolual Asphalt Pavement:
P& Conereta FBeam Arex: Al 1A 23530 $105200 Resuacing Unis Costs:
507 Modifiod AASHTO Type 4 66" Modifled AASHTO Typo 4 Alt.za 23,580 $195200 Annual Year
H ¥ Diza, HNo Tolal ¥ bo,  Yotar AlL3 9,620 2 $79.700 Egcalalion 2008
Bot, Flange 28 1 2600 Bot. Flange 28 1 2600 Alt 4 9,64 2t $79.700 Pavement Planhng, Asphalt Conciete, per sg.w. 35% $1.52
B 2 16,00 8 2 16.00 Bridge Deck Overlay {ifem 848): {Hem 254}
LowerFillets 9 9 1273 2 2548 Lower Fillets ] ] 1273 2 2548 Britpe Deck MSC Oveday Costpersq. yi.:
Weh 23 2 68.00 Web 4Q 2 80,00 Annua! Year Year Annual Yeour
UpperFiltets a 3 424 2 48 Upper Fillets 3 3 424 2 340 Micro Sifica Modified Cancreta Overlay Exzalaing 2008 L ahas 2008
| 2 n1Ee 2 2236 11 2 11.18 2 2238 Using Hydrad escition (1.257 thick) 35% $20.38 Asphalt Concegle Sutlace Course, per ctr. yd, EST20D | 3.5% $82.62
Top Flange 4 2 800 Top Flunge 4 2 8,00 Surface Preparation
Total Exposed Pecdmeter 17430 in. Total Exposed Perimeter 18630 . Using Hedredemoktion 356% $26:22
) Asphalt Resurfacing Costs:
54" ARSHTO Type 2 72" Modied AASHTO Type 4 Hand Chipging Tsaror’ 33% $42.54 Approach Approach
H Diza, HNo, Total H ¥ Dlan, No, Talat Roadway Roadway Resurfacing  Wearing Course: Wearing Coutse
Bot. Flange 26 1 2600 Bot, Fiange 26 1 2800 Beidpe Deck MSC Overlay Cost per cu. yd.! Lenoh (i) ¢4y Wiith (ft} Areafsa.vd) Thickaes fi.) Molume feu, v
8 2 16.00 8 2 16,00 Micre Slica ModHied Concrete Overay
Lower Fillets $ 0 1273 % 2546 Lower Filats 9 9 21 z 2548 (Variable Thickness), Materal Only ~§144.00 § 35% $165.24 At 0.8 .0 ] 150 op
Web 23 2 46.00 Web 46 2 200 Ak 2 [« 2H] 330 o 150 00
UpperFillets L} § 849 2 1697 Uppor Fillets 3 3 424 2 943 Hand Vorable Ak 1A 0.0 320 0 150 a8
Top Flange 8 4 16.00 11 2 1.18 2 22,56 Deck Area {3) Deck Area Chipglng Thikness Ak, 24 00 30 Q 150 a0
Total Eposed Pedmeter 146.43 . Top Flange 4 2 860 fea 8y {z0.91) s, v} Repalr fcy, vy AlL3 1550 330 568 150 37
Total Exposed Perimeter ETTET N A4 155.0 330 568 150 237
PS Concrelo Area: Alt1 23580 2,620 ] 59
Total Nominal Secondary Towl Alt2 23580 2,520 €6 E ]
At Ho. Span Exposed Beam Mermbee Exp056d Concrete Al 1A 23,580 2620 -] 59
_Ho, Sringers Arcafen iy Alowance Areafsn, vl AL 24 23,580 2620 65 59
Alt,3 9.69¢ 1070 27 24
2 10 262,00 38,058 0% 4,650 Al 4 9,630 1,070 27 24
28 & 262.00 32,541 0% 3,930
4 10 $07.00 17602 Wa 2,160 Assume 25% of deek area requives removad todepth of 4.5°
8ealing Cost per sq. yd.: Year Annual Year
Year Annval Year Bridge Deck Jont Gland ReplacemeniCo 2004 Escalxlion 2008
| 2005 Eagalation 2008 $59.50 35% $63.26
Eposy-Urathane Scater “$10.00 " 35% $11.09

Elastomeric Strp Seal Gland

Assuma gland replacement oost equals 25% of original dock jeint cansteuetion cost.

Life Cyefe Cost
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APPENDIX B

Preferred Alternative Site Plan and Details

RANSYSTEMS
CrRPORATION =
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“ Vo HH S 7 UARDRAIL ”9[“
Men - T i 1 g ot RIN AT | OK
S i OFF BR{DGE LOCATIONS BORING LGCATIGAS ]
e S e LR LOCATION | STATION 1 SiDE | | BORING No.| STATION OFFSET g
B e LN :',' R REAR_ABUT |x RT. 8-X xxsax. xx | xx.xx’ LT, § 23
s i ".".". J :,‘{ REAR ABUT.|x L7, B-X xxtxx. xx | xx.xx' LT, ] gi
N WSE-WALL v i / FWD. ABUT.|x RT. 8-X xx+xx.xx | oxx.xx’ LT, ] g
. . VLY HH S ! FWD. ABUT.lx LT, B-X XXSKK XX xx, xx’ LT, g E
* SYIHH I H i
Wyl ' i
N R ' BENCHMARK | BENCHMARK 2 §
AR : 30
WAt onans ) H 3
ige° o~ RF ‘, (}l 'l £y
i n"ﬂ' PP R i < g
— i\ s (70 BE PROVIDED LATER) (TQ BE PROV/DED LATER) gé
{ ' R [
N \ '. l Y
R T
“>~<. APPROACH SLAB (TTP. ) W Y i S E
. 1 H | a >
\‘_ [ P, () - -
“~.._/'& BRG. REAR ABUT. ,Qgﬂ;ﬁ,ﬁaﬁﬁﬁ‘,’f FORWARD ABUY ¥ F TRAFFIC DATA R
STA. 578+49.28 A k ha L [OR oV ISR 823) 9
H —y =
. rer0o | o|§ » Je S s CURRENT YEAR ADT (20XX) = 19,800 ig 3
o s7e00 A T mN S v % i 1y, B¢ CURRENT YEAR ADTT (20XX) » 2,722
4‘\___.. % SRR DL VM o £ [ DESIGN YEAR ADT {20XX) =~ 26,000
S, * { 2 DESIGN YEAR ADTT (20XX) ~ 3,640 8 .l8 13
e END APPROACH SLAB BEG | N™-APPROACH, S 3 {: 5\0f Iﬁ 8
PAASMACH \ 5 STA. 879%35.04, 9 < \U | PROPOSED STRUCTURE
\ z
e ¢ NORTHEOUND) W & \ VERT. CLA. & 5 \(0‘/} TYPEs SINGLE SPAN 72° WODIFIED AASHTO TYPE 4 g
e L =~ — (b PRESTRESSED CONCRETE 1-BEAMS WITH COMPOSITE ko
““““““ .. \ \ \\&_d;,‘___sm,m 7R-9 \ A o WO REINFORCED CONCRETE DECK ON SEMI- INTEGRAL 398
— P | WY — 2\ { ABUTHENTS AND T-TYPE PJERS, S %
T 1 ¥ T LSRN S SPANs 104°-9% ¢c/¢ BEARINGS ol
A | 5 . ‘I JJP |6
el A n oy V L\J 2 . .
. RO A = JU~ ROADWAY: 2 - 42°-0* TOE TO TOE OF PARAPETS 2 SRS
Tl e - Y ~ d@, » W (e
‘‘‘‘‘ . e .‘ \,\d\«) q'(°\ o v M“,.Fp
. IS 4 (}\ LOADING: HS-25 @J AND ALTERNATE MILITARY & ~
T LOADINGT - 60 PSF W
IR NP SKEW: 13°00° 60~ -
e T L CROWN: 0.0/6 FT/FT P
e G . < o
—— T e ALIGNMENT: TANGENT &
el Tl B VT WEARING SURFACE: 1 MONOLITHIC SURFACE 2
_______ N \‘\ wmsmmeet T APPROACH SLABS: AS-I-81 (25'-0* LONG) )
N R R N LATI TyOE: &
#% MIN. HORIZONTAL CLR. LONG ITUDE : ;N
BLAN € BLUE RUR ROAD 210 ~3%" ACTUAL =%z
@ - G0’ 0Y_AEQUIRED 38¢
a E [ w [ s o~ & < ™~ = o o a @ lsl
o $ 5 § S / & N i 3 NOTES: -3
nO. X o My (5 1| Iy uy i < w [ o lu g @
S B & = Q& = & = o E E & f. ALl SHEETS WITH PLAN DIMENSIONS ARE SHOWN _r_: o
850 & e~ L x g5l HORIZONTAL . P § W
N . — <
240 © § —8& BRG. REAR ABUT. | § BRG. FWD ABUT.— &8 240 2. EARTHWORK LIMITS SHWOR ARE APPROX(MATE. EEm
v § o8 ACTUAL SLOPES SHALL CONFORM TO PLAN CROSS < oy
o & \ 5= SECTIONS. =
PROFILE BE 100 Lor = 3 «
2] -
app GRADE LINE N <8 820 3. THE PROPOSED PROFILE GRADE IS WITHIN BRIDGE - 3
5 & % & — LIKITS. SEE ROADWAY PLANS FOR PAVENENT ELEVATIONS o
- BEYOND BRIDGE LIMITS. &
Q
EL. 804.00:
200 EL. 80i.502 NSE WALL 04,008 L
—< /f 496 W [ sg» EQUHDATION DATA: o
L4
| HSE WALL | —¢ awe ron {117 o caV/A ALL NEW PILES SHALL BE HP 12x53 PILES AND HAVE S
EXISITING ] / (4 A MAXIMUM CAPACITY OF 70 TOWS PER PILE. S~
780  GROUND _\ —¢ CREEK - 780 T w
e “Sed.s” _APPROXINATE ToP APPROX I NATE TOP }oLf " ¥ Jq)u T L i Ta
@ RO OF ROCK BORING GF RGCK BORIAG e
760 2 ) . 760 w UTILITIES DISPOSITION WILL BE ADDRESSED DURING
g3 TR-9 £L. 766.0: TR-8 EL. 776.0 oy LM TS8L SUBKITTAL 8%
RN b o 4
2 % N < Lo
740 G @ Al é 740 Vf ! / 3
578+00 579+00 58000 20
* MIN. VERT. CLR.
ATION ALONG PROF RA R FT_BR 29° - 1 * ACTUAL

i4° 6% REQUIRED

]
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STA. 575+48.26 N\ RN Y 3
--*'0-\ H % \‘0 % \ I‘\‘I| Y T
~ =T, A Ty LY
e 578+00 v X v | eeF . * — LR Pt [
‘34(.. ; ‘.“ - .“ oy R bfsa:ﬂ() \ _‘::;‘ ] 580"00 g‘ \| ‘.“,“‘:".""u"‘ ‘\“_
— . s - ve—a—y Y v ar [RETERL
LT ‘.\ \ \‘ s % ’: E . '\1',‘5\‘:‘\ \ \‘:‘\
~~~~~~~~ END APPROACH SLAB N 4 5; \ BEGIN “APPROACH _SKABY, ! 1\1Y) NN
~ L)
\ STA, 578+48.,21 L A N STA. 579‘*5\5\.04-\ A oo 9
\ PROFILE GRADE R \ VERT. AR N A v e ¥
¢ NORTHBOUND) & \ NN
. = Lv223 \‘ W \‘\
___________ DEAN
N i \,‘\‘\
________ - L YELAnY =~ 3 Y N Y
=~ AR \ AN N o
\‘“\ & \;‘\\\\“\‘\::“:“‘l\‘:‘:‘:‘\l\ “‘\:‘ "
—_— Sl A © R IR

3
A
L R A N L L AN Y

HORIZONTAL GLR.
ACTUAL

207 -0~ REQUIRED

144 =6~ REQUIRED

-~ - AS \
™ " ~ \
~~~-9LL\\‘
~a \‘
\\‘."_.\\\ s‘
e \"‘\ ‘\\ i DY
\\ ‘\ ".-u--"\.'-.‘\
% YIN.
£ BLUE RUK ROAD 217 -3%"
3
@ i o S & § 3 9 E a o 9 3
g i it 3 9 4] 9 = d ] N
g % o = o o o o & B o o =
-z
850 o & - 3 ;-;g 850
840 o & & BRG, REAR ABUF. & BRG. FWD ABUT.— ?% 840
T g o L
© E E ~
PROFILE S 1047 -5+ ‘=
gz GRADE LIKE <a : = &3 820
T n m
N e ————— IR——
800 EL. 801.802¢ek8 000000 | |  MSE WALL-— gl == "o -UTs L L ~=— 200
' » € BLUE RUN
|~ MSE WALL ]
EXISITING s
780 GROUND \ —& CREEK e _ A 780l
i St -—
-~ ol T W omd
I . S - ~_L~APPROX[NATE TOP APPROXIMATE TOP
60 o ToRE OF ROCK BORING OF ROCK BORING
g2 TR-9 EL. 766.0% TR-8 EL. 776.0% 769
e
539 3 9
S48 N 9
740 i N g 740
578+00 579+00 580+00
* MIN. VERT. CLA.
VAT[ON ALQNG FPROF RA R RIGHT BR 29° - 195~ ACTUAL

[T FIRST GUARDRAJL F05! ‘

OFF BRIDGE LOCATIONS BORING LOCATIONS
LOCATION STATION | SI1DE | | BORING No.| STAT!OK OFFSET
REAR ABUT .|x RT. B-X XXPXX, XX xx,xx' LT,
REAR ABUT,|x L7, 8-X XXTXX, XX xx.xx’ LT,
FWD. ABUT.|x RT, 8-X KXTKX L XX xx.xx’ LT,
FWD. ABUT.|x LT, 8-x XX+XX. KX xx.xx’ LT.

BENCHUMARK 1 BENCHMARK 2

(70 BE PROVIDED LATER! (TQ BE PROVIDED LATER]

TRAFFIC DATA

(SR B23)
CURRENT YEAR ADT (20XX) =~ 19,800
CURRENT YEAR ADTT (20XXx) - 2,722
DESIGN YEAR ADT (20XX) =~ 286,000
DESIGN YEAR ADTT (20XX} - 3,640

PROPOSED STRUCTURE

A

DESICR MEWCY
3729/06] ToareSySTEMS
PN AT

STRULTURE FILE WUNSER

DATE

REviENto
JAC

DRANX
MTN
REVISED

DESIGNED
HSL
CHEERED

TYPE: SINGLE SPAR 72" MQDIFIED AASHTOG TYPE 4
PRESTRESSED GCONCRETE [-BEAMS WITH COMPOSITE
REINFORCED CONCRETE DECK ON SEUWI-INTEGRAL
ABUTHENTS AND T-TYPE PIERS.

SPAN: 104°-9" ¢/c BEARINGS

ROADWAY: 2 - 42°-0% TOE TG TOE OF PARAPETS

LOADING: HS-25 (CASE 1) AND ALTERNATE MILITARY
LOADING; FWS = 60 PSF

SKEW: {8°G0° 00"
CROWN: 0.016 FT/FT

ALIGNMENT: TANGENT

WEARING SURFACE: ! MONOLITHIC SURFACE
APPROACH SLABS: AS-1-81 (257-0" LONG)
LATITUDE

LONGITUDE::

NOTES:
1. ALL SHEETS WITH PLAN DIMENSIONS ARE SHOWN
HORS ZONTAL .,

2. EARTHWORK LIMITS SHWON ARE APPRQXIMATE,
ACTUAL SLOPES SHALL CONFORM TO PLAN CROSS
SECTIONS.

3. THE FPROFQSED PROFILE GRADE 15 WITHIN BRIOGE
LIMITS. SEE ROADWAY PLANS FOR PAVEMENT ELEVATIONS
BEYOND BRIDGE LIMITS.

EQUNDATIQN DATA:
ALL NEW PILES SHALL BE HP 12x53 PILES AND HAVE
A MAXIRUM CAPACITY OF 70 TONS PER PILE.

T [ 3

UTILITIES DISPOSITION WILL BE ADDRESSED DURING
TS&l SUBMITTAL

SClOTa COUNTY

STA. 578+48.21
STA. 579+55.04

SC1-823-XXXX
S.R. 823 OVER BLUE RUN ROAD (CR-29)

PREL IMIRARY SITE PLAN- ALTERRATIVE 4
BRIDGE NO.

M
SC/-823-0.00
™~ TprIp 19415

(L

D
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€ SURVEY AND CONSTRUCT!ON

Ii*=-0%
45' -0~
42/ -0
1.g” _ izr -0~ 12*-q- 2’ -g* 67-0"
(TYP.) SHOULDER SHOULDER
CROWHN &
PROFILE
0¥ 8% GRADE
o — { SOUTHBOUND)
8%~ REINFORZED CONCRETE 104" HIK.
. SLAB INCLUDING I* WONOLITHIC
R S WEARIHG SURFACE
: 5o }\ 0.016 | 0.040

L3 I BEAU WODIFIED

K ) AASHTG TYPE 4

B (723 {TYP,)
€ 1% 0 HALF-ROUNO
DRIP GROOVE
(rre.)

364 4 BEAM _SPACES @ 9’ -6% - 38* -0 35 -6

PROPQSED TRANSVERSE SECTION

SUPERSTRUCTURE DEPTH

BRIDGE LiMIT

17 -0

CONCRETE DECK SLAB

/ APPROACH SLAB

S.R. 823
11707 .
457 -0~
B 42 -0
£ -0” 12 -0~ 12 =g~ - 12:-0" 1 -6~
SHOULDER SHOULDER CTYP.)
CROWN &
PROFILE
GRADE
| t NORTHBOUND)
105" MIN.
% 8% REINFORCED COMCRETE 9~ Qm -
SLAG TRCLUDING II* WONOLITHIC ey
WEARING SURFACE ol s
0.040 | 0.016 “R G
&lw S
|l L
BEAM WODIFIED T o I §
! AASHTQ TYPE 4 &~ FHES
{727) (TYP.] —jS ~
/
31 -6+ 4 BEAM SPACES @ 9'-6* = 387 -0~ 34 -6
/—@ BEARING
340 |
I
1°-geic =g~ |gr
- )
6” ~I
CLEAR ~|

(TYP. }

N

A

DAFE

DESISR AGERCT
3729/08| TRANSVSTENS
STMIETURE FILE RUMBER | K ZyRiRaT RN

REVIEWED

o
CAS
REVISED

DESISNED
HSL
EHECKED

SCI1-823-XXXX

TYPICAL TRANSVERSE & ABUTMENT SECTION
S.R. 823 OVER BLUE RUN ROAD (CR-29)

_____ =
72* MODIFIED _,——:‘_’_--_: 5
ITEW AASHTO Pl =4
TYPE 4 BEAM | 8
L CONSTRUCTION JGINT —
SLAB ( INCLUDING 8% S o y ! 2'-0* | POROUS BACKFILL g
WEARING SURFACE) gla 1 WITH FILTER FABRIC &
3 3 %‘ -——1- . EXPANDED POLYSTYRENE FILLER
gﬂ"gfi‘sf ?gTIgg - Wi E ==y OR REMOVABLE FORMS
v fre 22 »
3°-0" WIDE
OF FLANGE) Sl 3 T W /Tg NEOPRENE
W >
R 285 727 MODIFIED e SHEETING
OIRDOER DEPTH 72 35k AASHTO ! — CONSTRUCTION JOINT
S8y TYPE 4 BEAM o o
TOP OF WEARING L8 I'-8% | 5% g PERFORATED
SURFACE TO BOTTON 82.75* ELASTOMERIC BEARING N C.P,P (707,33,TYPE SP)
OF GIRDER FLANGE v -- S
€ INCH) 10 - \Y
~ \* 5
TOP OF WEARING |3 F & e
SURFACE T B0TTOM 6. 896" Il rta rT ‘ S i
OF GIRDER FLANGE . T L P ; <2
(FEET) o = 1— ; o
NN ] ~. try
N3 - EL. 80/.50% {R.ABUT) o
= EL. 804.00= (F®WD,ABUT) D Q
—
2% HIN. TO -~
I € PILE W/WEB P
107 Hax. e PERPENDICULAR “
—//* 70 € BEARING
USE WAL 1-67| 1 -62] 106" 1" -62 3 / 3
17 -0~ 6’ ho*
CMIN. ) 5 -0 TYRICAL ABUTMENT SECTION
THIR.]
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APPENDIX C

Vertical Clearance Calculations

RaNnSYSTEMS
C NP eoRATICON /




Alternative 1

M %Em \\\ Made By MSL Date 03/28/08 Job No.
TR ATICHN M= Checked By Date Sheet No.
VERTICAL CLEARANCE CALCULATIONS
Job Name S5CI-823-0.00 Structure
Description __S.A. 8§23 QVER BLUE RUN ROAD PID # 19415
Alternative 1 - 5-41" web continuous plate girders Gr. 50W, 3 span Point Location: A
Adjstment for Cross Slope
Comment Grade Oifset
7
Profile grade line to critical pt.: -0.016 X 5.426 -0.086816  (5.426 = 16.426 -11 ;16.426 is distance from CL Survey SR 823 1o critical pt.)
Total Adjustment = -0.09
Superstructure Depth
Comment Depth {in) Depth {ft)
Deck Thickness: 875 0.73
Haunch: 2 0.17
Girder or Beam Depth: 43 3.58
53.75 4.48
Total Superstructure Depth (ft) = 4.48

Vertical Clearance at Critical Point

Station @ Critical Point =  579+15.77
Offset Location @ Critical Point = 16.426' Right

Profile Grade Elevation at Critical Point = 815.44
Adjustment for Cross Slopes to Beam CL = -0.09
Top of Deck Elevation @ Critical Point = 815.35
Total Superstructure Depth = -4.48
Bottom of Beam Elevation @ Critical Point = 810.87
Approximate Top of Existing Ground @ Critical Point = 779.33
Actual Vertical Clearance = 31.55

Preferred Verfical Clearance = 15.0

Required Vertical Clearance = 14.5

C:aDocuments and Settings\Irstiles\Local Settings\Temporary Intermet Files\OLK13D\SR8230verBlueRun_updatedVerCirCalc (2)
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Alternative 1A

\ Made B MSL Date 03/28/06 3 P403030064
@P&foﬁgﬁ//\;‘; Checked B: Date S::el: ::.
VERTICAL CLEARANCE CALCULATIONS
Job Name 5CI-823-0.00 Structure
Description _ S.A. 823 OVEAR BLUE RUN ROAD PID # 19415

Alternative 1A - 4-50" web continuous plate girders Gr. 50W, 3 span

Point Location: A

Adjstment for Cross Slope

Comment Grade Offset
i
Prafile grade line to critical pt.: -0.016 X 5.428 -0.086816 (5.426 = 16.426 -11 ;16.426 is distance from CL Survey SR 823 to critical pt.)
Total Adjustment = -0.09
Superstructure Depth
Comment Depth (in} Depth {ft}
Deck Thickness: 9.75 0.81
Haunch: 2 0.17
Girder or Beam Depth: 52,625 439
64.375 5.37
Total Superstructure Depth (ftiy = 5.37
Vertical Clearance at Critical Point
Station @ Critical Point = §79+15.77
Offset Location @ Critical Point = 16.426' Right
Profile Grade Elevation at Critical Point = 815.44
Adjustment for Cross Slopes to Beam CL = -0.09
Top of Deck Elevation @ Critical Point = 815.35
Total Superstructure Depth = -5.37
Bottom of Beam Elevation @ Critical Point = 809.98
Approximate Top of Existing Ground @ Critical Point = 779.33
Actual Vertical Clearance = 30.66
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5

C:\Documents and Settingsirstiles\Local Settings\Temporary Internet Files\OLK13D\SR&23overBlueRun_updatedVertClrCalc (2)
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RANSYSTEMS | MadeBy  wmst
o=

T2 ATICN ///__ Checked By

VERTICAL CLEARANCE CALCULATIONS
Structure
PID #

Job Name
Description

5CI-823-0.00
8.R. 823 OVER BLUE RUN ROAD

Alternative 2

Date 03/28/06
Date

Job No. P403030064

Sheet No.

19415

Alternative 2 - 5-60" Modified AASHTO Type 4, 3 Span

Point Location: A

Adjstment for Cross Slope

Comment Grade Offset
]
Profile grade line to critical pt.: -0.016 X 5.426 -0.086816  (5.426 = 16.426 -11 ;16.426 is distance from CL Survey SR 823 fo critical pt.}
Total Adjustment = -0.09
Superstructure Depth
Comment Deapth (in} Dapth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 017
Girder or Beam Depth: 80 5
70.75 5.9
Total Superstructure Depth (ft)y = 5.90
Vertical Clearance at Critical Point
Station @ Critical Point = 579+15.77
Offset Location @ Critical Point = 16.426' Right
Profile Grade Elevation at Critical Point = 815.44
Adjustment for Cross Slopes to Beam CL = -0.09
Top of Deck Elevation @ Critical Point = 815.38
Total Superstructure Depth = -5.90
Bottom of Beam Elevation @ Critical Point = 809.45
Approximate Top of Existing Ground @ Critical Peoint = 779.33
Actual Vertical Clearance = 30.13
Preferred Vertical Clearance = 15.0
Required Verlical Clearance = 14.5
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RANSYSTEMS Made By

MSL
CECRPCORATICN /f/\..——.; Checked By

VERTICAL CLEARANCE CALCULATIONS

5CI-823-0.00
5.R. 823 OVER BLUE RUN ROAD

Job Name

Description

Alternative 2A

Date 03/28/06
Date

Structure

PID #

Job No. P403030064

Sheet No.

19415

Alternative 24 - 4-66" Modified AASHTO Type 4, 3. Span

Point Location: A

Adjstment for Cross Slope

Comment Grade Offset
%/
7
Profile grade line to critical pt.: -0.016 X 5.426 -0.086816  (5.426 = 16.426 -11 ;16.426 is distance from CL Survey SR 823 to critical pt.)
Total Adjustment = -0.08
Superstructure Depth
Comment Depth (in} Depth (ft)
Deck Thickness: 8.75 0.81
Haunch: 2 0.17
Girder or Beam Depth: 66 55
77.75 6.48
Total Superstructure Depth (ff}) = 6.48
Vertical Clearance at Critical Point
Station @ Critical Point = 5794+15.77
Offset Location @ Critical Point = 16.426' Right

Profile Grade Elevation at Critical Point = 815.44

Adjustment for Cross Slopes to Beam CL = -0.09
Top of Deck Elevation @ Critical Point = 815.35

Total Superstructure Depth = -6.48
Bottom of Beam Elevation @ Critical Point = 808.87
Approximate Top of Existing Ground @ Critical Point = 779.33
Actual Vertical Clearance = 29.55

Preferred Vertical Clearance = 15.0

Required Vertical Clearance = 14.5

C:\Documents and Settings\Irstiles\Local Settings\Temporary [nternet Files\OLK13D\SR8230overBlueRun_updatedVertCirCalc (2}
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RaNSYSTEMS [ MadeBy  MsL
o

PRATICON M= Checked By

Alternative 3

Date 03/28/06
Date

VERTICAL CLEARANCE CALCULATIONS

Job No. P403030064

Sheet No.

Job Name SCi-823-0.00 Structure
Description _ S.A. 823 OVER BLUE RUN AOAD PID# _ 19415
Alternative 3 - 5-46" web conlinuous plate girders Gr. 50W, 1 Span Point Location: A
Adjstment for Cross Siope.
Comment Grade Offset
%/
]
Profile grade line to critical pt.: -0.016 X 5.426 -0.086816 (5.426 = 16.426 -11 ;16.426 is distance from CL Survey SR 823 to critical pt.)
Total Adjustment = -0.09
Supersiructure Depth
Comrmant Dapth (in} Depth (ft)
Deck Thickness: 8.75 0.73
Haunch: 2 0.17
Girder or Beam Depth: 49 4.08
59.75 4.98
Total Superstructure Depth {ft} = 4.98
Vertical Clearance at Critical Point
Station @ Critical Point = 579+415.77
Offset Location @ Critical Point = 16.426' Right
Profile Grade Elevation at Critical Point = 815.44
Adjustment for Cross Slopes to Beam CL = -0.09
Top of Deck Elevation @ Critical Point = 815.35
Total Superstructure Depth = -4.98
Bottom of Beam Elevation @ Critical Point = 810.37
Approximate Top of Existing Ground @ Critical Peint = 779.33
Actual Vertical Clearance = 31.05
Preferred Vertical Clearance = 15.0
Required Vertical Clearance = 14.5

C:\Documents and Settings\Irstiles\Local Settings\Temporary Internet Files\OLK13DASR823overBlueRun_updatedVertClrGalc (2)




Alternative 4

m&smm N Made By MSL Date 03/28/06 Job No. P403030064
C AP CORATIEON //’/_=‘m_ Checked By Date Sheet No.
VERTICAL CLEARANCE CAILLCULATIONS

Job Name SCI-823-0.00 Structure
Description __S.R. 823 OVER BLUE RUN ROAD PID # 19415

Allernative 4 - 5-72" Modified AASHTO Type 4, 1 Span Point Location: A

Adjstment for Cross Slope

Comment Grade Offset

__ _

D S S B

Profile grade line to critical pt.: -0.016 X 5426 -0.086816  (5.426 = 16.426 -11 ;16.426 is distance from CL Survey SR 823 to critical pt.)
Total Adjustment = -0.09
Superstructure Depth
Comment Depth (in} Depth {ft)
Deck Thickness: 875 0.73
Haunch: 2 0.17
Girder or Beam Depth: 72 ]
82.75 6.9
Total Superstructure Depth {ft) = 6.90
Vertical Clearance at Critical Point
Station @ Critical Point = 579415.77

Offset l.ocation @ Critical Point = 16.426' Right

Profile Grade Elevation at Critical Point = 815.44

Adjustment for Cross Slopes to Beam CL = -0.09
Top of Deck Elevation @ Critical Point = 815.35

Total Superstructure Depth = -6.90
Bottom of Beam Elevation @ Critical Point = 808.45
Approximate Top of Existing Ground @ Critical Point = 779.33
Actual Vertical Clearance = 29.13

Preferred Vertical Clearance = 15.0

Required Vertical Clearance = 14.5
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APPENDIX D

Preliminary Structure Site Plan
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STRUCTURE FILE NUNBER

AvipeEn
JRC

oarax
MTN
AEVISED

DESIGNED
MSL
CHECKED

SCI1QTO COUNTY
577+65.22
580+27.32

STA.
STA.

PROPOSED STRUCTURE

TYPE: 3-SPAN 66~ MODIFIED AASHTO TYPE 4 PRESTRESSED
CONCRETE 1-BEAMS WITH CONPGSITE REINFORCED
CONCRETE OECK ON SENI-INTEGRAL ABUTMENTS AND
T-TYPE PIERS.

SPANS: 807-0", 100'-0",

80 -0% eo/¢c BEARINGS

ROADWAY: 2 - 42°-0" TOE TO TOE OF PARAPETS

LOADING: HS-25 (CASE 1) AND ALTERNATE NILITARY
LOADING; FWS - B0 PSF
SKew: 18°00°Q0”

CROWN: 0.16 FT/FT

ALIGNMENT: TANGENT
WEARING SURFACE: [* HONOLITHIC CONCRETE

APPROACH SLABS: AS-1-81 (257 -0" LOKG)
LATITUDE:
LONGITUDE:

SCI-823-XXXX
S.R. 823 QVER BLUE RUN ROAD (CR-29)

PREL IMINARY SITE PLAN- ALTERNATIVE Z2A
BRIDGE NO.

| scr-823-0.00
PID 19415
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ENGINEERS » ARCHITECTS » SCIENTISTS

PLANNERS « SURVEYORS

April 1, 2005

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

Re:  SCI-823-0.00 over Blue Run Road (C.R. 29)

Preliminary Structaral Foundation Recommendations
Project SCI-823-0.00
DLZ Job No.: 0121-3070.03

Déar Mr. Parsons:

This letter reports the findings of the subsurface exploration and preliminary foundation
recommendations for the proposed structure SCI-823-0.00 over Blue Run Road (CR. 29), Itis
anticipated that the proposed structure wili be a three-span, elevated bridge. The existing grade

—"———zt‘the'propvsed-rrewbﬁdge'h'cationwangerbetwe:errelevatinm%&? and-775mthe plam-eastof:

C.R. 29 and extends as high as elevation 818 on the hill west of C.R. 29. Itis anticipated that the
SCI-823-0.00 mainline will be located in fill sections on either side of the proposed bridge.
Approximately 50 feet of new fill is anticipated at the rear (east) abutment. There will likely be a
sidehill il at the forward (west) abutment, with the il ranging in thickness from 0 to 15 feet, It
is anticipated that the piers will be approximately 35 to 45 feet in height.

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.

Field Exploration

A total of four borings, TR-7, TR-8, TR-9, and TR-10, were drilled at the proposed structure
between March 11 and 15, 2005. The borings were drlled to depths ranging from 17.0 to 34.5
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. Borings TR-7, TR-8, TR-9,
and TR-10 are located approximately at Stations 586+00, 585+00, 584+30, and 583+20,

6121 Huntley Road « Coiurmbus, Ohio 432291003 « (§14) 888-0040 » FAX (614} 848-6712
With Offices Throughout The Midwest

wanew A7 rom
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respectively. The boring locations and the ground surface glevations 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.

At the ground surface, the borings encountered one to three imches of topsoil. Beneath the
topsoil, all of the borings encountered silt and clay (A-62) and silty clay (A-6b) to depths ranging
from 5.0 to 13.5 feet. Beneath the A-6 soils, a hard clay (A-7-6) layer was encountered in
Borings TR-7, TR-8, and TR-9 at depths of 8.5 to 10.0 feet, 13.5 to 16.0 feet, and 6.0 to 7.0 feet,
respectively.

Bedrock.was—encountered—in-the_borings_at_depths_between 5.0 and 16.0 fest_and. consisted
primarily of 2 moderately to highly weathered soft to medium hard siitstone. Below a depth of
7.1 feet in Boring TR-10, the siltstone was less weathered and medium hard to hard. Recovery of
the core samples ranged from 94 to 100 %, and the RQD values ranged from 17 to 87%, with an
average RQD of 58%.

Water seepage was detected in Borings TR-9 and TR-10 at a depth of 1.0 feet prior to coring
operations. Seepage was not detected in Borings TR-7 and TR-8. At the completion of drilling,
water levels ranged from 1.3 to 17.4 feet. The final water levels include drilling water and may
not be representative of actual groundwater conditions particulexly in Borings TR-7 and TR-8.
Groundwater levels may vary seasonably.

Conclusions and Recommendations

Rased on the subsurface materials encountered in the borings, spread footing foundations appear
to be.best suited for support of the proposed structure. Competent bedrock was encountered
between depths of 5.0 and 16.0 feet in the borings. At the forward (west) abutinent, the amount
of fill is expected to vary between zero and 15 feet, due to the sidehill fill. However,
approxirately 50 feet of additional fill is anticipated at the rear (east) abutment location.
Consequently, it is anticipated that spread footings will be founded in fill at the rear (east)
abutment. Spread footings will likely be founded in bedrock at Pier 1, i either bedrock or
natural soil at Pier 2, and in either fill or bedrock at the forward (west) abutnaent.
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Spread footings bearing in embankment £11 or natural soil may be designed for an allowable
bearing capacity of 3000 psf. If spread footings are bearing on bedrock, the footings should be
embedded into the bedrock. Recommendations for spread footings on rock are presented in the

table below.

Additionally, drilled shafts to rock or pre-bored H-piles into bedrock can also be used to support
the structure. If high lateral or uplift loads are amticipated, drilled shafts or H-piles socketed into
bedrock may be needed. The actual rock socket lengths will need to be designed based upon

actual loading conditions.

The following table summarizes the site conditions and bearing capacity recommendations for
foundations on rock.

Existing

i y— Ground———TFop-of-Rock——Allowable-

I}\?Eﬁalgr Sé;: ;t;i‘l Surface Elevation* Bearing
Elevation* (Feet) Capacity

) , (Feet)
Forward (West) '

TR-7 Abutment 810.0 797.0 10 TSF

, TR-8 Pier 2 792.0 776.0 10 TSE

TR-9 Pier 1 773.0 766.0 10 TSF

| Rear (Bast)
TR-10 Abutment 769.0 761.9 10 TSF

*Existing ground surface elevation was estimated from the established
topographic mapping.
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Closing

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

Sincerely,
" DLZ OHIO, INC.

cbirond [ Rl

Bdward R. Hood, P.E.
Geotechnical Engineer

iﬁowﬂéa A Qdanra

—Dorothy-Ar-Adams;P-E-
Senior Geotechuical Engineer

Attachments: General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Site Plan
Boring Logs TR-7, TR-8, TR-9, and TR-10

cc: File

M:proj\012113070.03\Stroctures\Blue Run CR 29\CR 29 1104-01-05.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
5feet. In the event the sampler encountered resistance to penetration of 6 inches orless
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 geotechnical engineer. Moisiure
contents of representative fine-grained soil samples were determined. A limited number of
samples, considered representative of foundation materials present, were selected for
performance of grain-size analyses and plasticity characteristics tests. The results ofthese
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 lines on the boring logs indicating changes in soil stratigraphy
represent depths of changes approximated by the driller, by sampling effort and recovery,
and by laboratory test resuits. 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.

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

S\GaolhFerms\Generzal Info English.doc
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LEGEND — BORING LLOG TERMINOLOGY
Explanation of each column, progressing from left to right
Depth (in feet) — rafers to distance below the ground surface.
Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.
Standard Penetration (N) — the number of blows required to drive a 2-inch Q.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 penefration resistance is

determined from the total number of blows required for one foot of penetration by surming the second and third G-inch increments
of an 18-inch drive.

50/n — indicates number of blows (50} to drive a split-barre! 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”
columns.

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

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

The length of hydrautically pressed “Undisturbed” samples is indicated graphically by horizontat lines across the "Press” column.
Sampie numbers are designated consecutively, increasing in depth.

Soit Description

a. The following terms are used to describe the refative compactness and consistency of soils:
Granular Soils — Compactness

Blows/Foot
Term Standard Penetration
Very Loose, 0—-4 e
Locse 4-10
Medium Dense 10-30
Dense 30-50
Very Dense over 50

Cohesive Soils — Consistency

Unconfined Blows/Foot

Compression Standard
Tem tonsfsa.ft Penefration  Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft . 0.25-0.50 2-4 Easlly penetrated by thumb
Medium Stiff 050~-10 4-8 Penetrated by thumb with moderate pressure
SHiff 1.0-20 8-15 Readily indented by thumb but not penetrated
Very Siiff 20-4.0 16-30 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficulty by thumb nail

b. Color — If 2 seil is 2 uniform color throughout, the term is singie, modified by such adjective as light and dark. !f the
predaminant color is shaded by a secondary color, the secondary color precedes the primary color. If two major and distinct
colors are swirled throughout the sofl, the colors are modified by the term “matiled”.

¢. Texture is based on the Ohio Department of Transportation Classification System. Soll particle size definitions are as follows:

Description . Size Description Size

Boulders Larger than 8" Sand —Coarse 2.0 mm to 0.42 mm

Cuobbles 810 3" - Fine 0.42 mmto 0.074 mm

Gravel - Coarse 3" to " Silt 0.074 mm {0 0.005 mm
— Fine ¥ t0 2.0 mm Clay smaller than 0.005 mm

Documentd




d. The main soil component is listad first. The minor components are fisted in order of decreasing percentage of particle size.

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

trace 0o 10%
little 10 to 20%
some 20 to 35%
“and"” 35 to 50%
f. Moisture content of cohesionless soils (sands and gravels) Is described as follows:
Term Relative Molsture or Appearance
Dry No moisture present
Damp Internal moisture, but none to little surface molsivre
Moist Free water on surface
Wet Voids filled with free water
g. The moisture content of cohesive soils {silts and clays) is expressed relative to plastic properties.
Term Relative Moisture or Appearance
Dry Powdery
Damp Moisture content slightiy betow plastic imit
Moist Moisture content above plastic limit but below liquid limit
Wet Molsture content above liquid limit

10. Rock Hardness and Rock Quality Designation

a. Thefollowing terms are usad fo describe the relative hardness of the bedrock.

Term _ Description

Very Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. {Crushes under pressure of fingers andfor thumb)

Soft Resists denting by fingers, but can be abraded and pierced to shallow depth by a pencil
point. (Crushes under pressure of pressed hatnmer)

,__.____Medium-Hard__Rasists.pencll.point,-but.can-be.sc:atghed.with_a.knife.blade_(Bneaks.easily.under.singlﬂ

hammer blow; but with crumbly edges.)

Hard Can be deformed or broken by light fo moderate hammer blows, {Breaks under one or two
strong hammer blow, but with resistant sharp edges.}

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

total length of the core run. )

_the maisture content is indicated graphically.

13. The standard peneirétion (N} value in blows per foot is indicated graphically.

Document4

b. Rock Quality Designation, RQD — This value is expressed In percent and is an indirect measure of rock soundness. It is
obtained by summing the total length of all core pieces which are af least four inches long, and then dividing this surm by the

11. Gradation —when tests are performed, the percentage of each particle size is listed in the appropriate column (defined in em 9c).

12. When a test Is performed to determine the natural moisture content, liquid limit moisture content, or plastic limit moisture content,
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ENGINEERS » ARCHITECTS » SCIENTISTS

PLANNERS = SURVEYORS

March 17, 2006

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

5747 Perimeter Drive, Suite 240
Dublin, OH 43017

Re:  Preliminary MSE Wall Evaluations
Biue Run Road
SCI-823-0.00 Portsmouth Bypass
DLZ Job No.: 0121-3070.03
Document # 0005

Dear Mr. Weeks:

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

It should be noted that the results of these evaluations are based upon the findings of four
preliminary structural borings drilled for the structures. Boring logs for borings TR-7, TR-8,
TR-9, and TR-10 are attached. After the bridge design is finalized, it will be necessary to drill
additional borings in the area of the proposed MSE walls in accordance with ODOT’s
specifications for subsurface investigations in order to finalize the MSE wall evaluations.

An MSE retaining wall essentially consists of good quality backfill material with layers of metal
or plastic reinforcing that are attached to concrete facing panels. The MSE wall and associated
backfill should be constructed in accordance with the specifications of the manufacturer of the
MSE wall.

At the time this letter was prepared it was understood that the plan location of the bridge
structure for proposed 823 over Blue Run Road is similar to the location shown on the plan and
profile drawings dated 07/09/05. See attached plan and profile drawing. It is understood that the
planned structure is being modified as follows: placing MSE walls at approximately stations
578+45 and 579+55 to contain the abutments and hold back the roadway embankment, thus
shortening the bridge structure. Furthermore, it is understood that the height of the MSE wall at
station 578+45 (Rear Abutment) will be approximately 42 feet high, while the MSE wall at
station 579+55 (Forward Abutment) will be approximately 26 feet high.

6121 Huntley Road « Columbus, Ohio 43229-1003 « (614) 888-0040 » FAX (514) 848-6712
With Offices Throughout The Midwest
www.dlz.com
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A preliminary global stability analysis and preliminary bearing capacity analysis were performed
for the MSE walls at this bridge location in accordance with ODOT and AASHTO guidelines.
The MSE walls were also analyzed for sliding and overturning. At the time this letter was
prepared, it was not known what foundation type was to be used at this site to support the bridge
abuiments. However, the use of MSE walls at this site does not preclude the use of most
comron foundation types. Once a foundation type has been selected, DLZ should be informed
so that the analyses may be revised as necessary.

Preliminary calculations for bearing capacity, sliding and overfurning 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
were selected for the backfill material in the reinforced zone. Similarly, the fill material used to
construct the roadway embankments is assumed to have a unit weight of 120 pef and a friction
angle of 30 degrees. If the embankment fill material or backfill material for the reinforcing zone
has properties significantly different from these values, DLZ should be informed so that the
analyses may be revised as necessary.

The analyses for the MSE walls at station 578+45 (Rear Abutment) and station 579+55 (Forward
Abutment) are presented separately in this leiter.

MSE Wall Evaluation at Station 578+45 (Rear Abutment), Boring TR-9

In the area of this proposed MSE wall, boring TR-9 encountered three inches of topsoil at
the surface. Below the topsoil layer, sofi silty clay (A-6b) was encountered to a depth of
3.0 feet below ground surface. Below 3.0 feet, soil consisting primarily of very stiff
sandy silt (A-4a) was encountered to a depth of approximately 7.0 feet below ground
surface. Underlying the soil, this boring encountered medium hard, slightly weathered
sandstone to the bottom of the boring, at 17.0 feet,

The MSE wall at this location is understood to be approximately 42 feet high. The
minimum required embedment depth for this wall is H/10 or 4.2 feet. Preliminary
bearing capacity calculations yielded inadequate factors of safety for the wall bearing on
the natural soils. Therefore, an undercut of soils to bedrock, backfilled with compacted,
granular material was also analyzed. Under this configuration, preliminary calculations
for stability and bearing capacity yielded acceptable results. Therefore, it is
recommended that the leveling pad be extended into bedrock or the naturally occurring
soils be excavated to bedrock and replaced with compacted granular fill to the leveling
pad elevation. For stability, preliminary calculations indicate that a minimum
reinforcement length of 37 feet is required for the proposed-MSE wall at this location.
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It should be noted that variations in the topography may be encountered within the
proposed footprint of the proposed MSE wall, potentially causing the bedrock elevation
to vary significantly. For stability, in areas where compacted granular fill is to be placed
on bedrock, benches should be cut into the rock., This will reduce the possibility of
sliding at the interface of the compacted granular fill and the bedrock.

It should be noted that the leveling pad for the MSE wall is close to a creek that runs
essentially parallel to Blue Run Road. The approximate bedrock elevation under the
MSE wall is 767 feet, near the creek bottorn. If scour and erosion near the toe of the
MSE wall are a concern, then slope protection should be provided.

MSE Wall Evaluation at Station 579+55 (Forward Abutment), Boring TR-8

In the area of this proposed MSE wall, boring TR-8 encountered approximately 1 inch of
topsoil. Underlying the topsoil layer, this boring encountered soil consisting primarily of
stiff sandy silt (A-4a) to a depth of 6.5 feet below the ground surface. Below 6.5 feet, a
stiff to very stiff silt (A-4b) was encountered to a depth of 13.5 feet below the ground
surface. Beneath the soil layers, soft decomposed sandstone was encountered to a depth
of 16.0 feet below the ground surface. Below 16.0 feet, soft to medium hard, highly
weathered sandstone was encountered to the bottom of the boring at 34.5 feet.

The MSE wall at this location is understood to be approximately 26 feet high. The
minimum embedment depth for this wall is H/S5 or 5.2 feet. Preliminary stability and
bearing capacity calculations resulted in inadequate factors of safety for the wall bearing
on the natural soils. Therefore, a five-foot deep undercut, backfilled with compacted,
granular soil, was then analyzed. However, the drained global stability analysis still
resulted in a safety factor below the required minimum. Consequently, analyses were
performed agsuming overexcavation to the top of bedrock and backfilled with compacted,
gramilar fill. These analyses indicated adequate safety factors for both the undrained and
the drained conditions. As 2 result, it is recommended that the soils beneath the proposed
MSE wall be overexcavated to top of rock and replaced with compacted, granular fill.
For stability, preliminary calculations indicate that a minimum reinforcement length of 22
feet is required for the proposed MSE wall at this location.

An alternate preliminary design may also be considered for the MSE wall at the forward
abutment. Lowering the base of the MSE wall so that it is founded directly on bedrock,
or if necessary, on a very thin leveling pad reduces the amownt of £ill material required to
form the leveling pad and the slope in front of the wall. Using this design, the height of
the MSE wall will be 30 feet, and the minimum embedment is H/7 or 4.5 feet using a 2:1
slope in front of the wall. The required length of reinforcement will then be 24 feet. In
addition, because the wall will be founded on bedrock, stability should be adequate. A
drawing illustrating this alternate preliminary-design is attached.
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It should be anticipated that variations in the topography may be encountered within the
footprint of the proposed MSE wall, potentially causing the bedrock elevations to vary
significantly. For stability, in areas where compacted granular fill is to be placed on
bedrock, benches should be cut into the rock to reduce the possibility of sliding at the
interface of the compacted granular fill and the bedrock.

Settlement calculations were not performed 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. In addition, drawings illustrating the areas of overexcavation and

replacement of compacted granular fill for the recommended and altemate preliminary designs
are attached.

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, PE.
Geotechnical Division Manager

Eﬁcl: As noted
cc: file
sir

M:\praj\0121'3070.03\Stability Analyses\Documents\MSE Wall letters\02 Blue Run Road\MSE Wal) Findings - Blue Run Road 03-15.06
SIRdoc
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Soil Parameters Used in MSE Wall Stability Analyses

L [ L[]

Blue Run Road
) . Strength Parameters
Zone Soil Type Umt V‘\:fglght Undrained Drained
p ¢ ¢ ¢ ¢I
. . Compacted
Reinforced Fill Granular Fill 120 0 34 0 34
Compacted
Retained Soil Embankment 120 0 30 0 30
Fill
Foundation Soil .
(Rear Abutment) | SHTOYY | 125 2000 o | o | 2
{Boring TR-9) Y
Foundation Soil Compacted
(Rear Abutment) | Granular Fill 125 0 } 36 | 0 | 36
Foundation Soil . .
(Forward Abutment) | SHE oy Silt ] o5 1000 | o | o | 28
(Boring TR-8)
Foundation Soil Compacted
(Forward Abutment) | Granular Fill 125 0 | 36 | 0 | 36
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MSE Retaining Wall Parameters and Analyses Results
Blue Run Road (Rear Abutment) Granular Fill Foundation

Retained Soil (New Embankment

Unit Weight = 120 pef

Coefficient of Active Earth Pressure (K,) = 0.33
(Based on @ = 30°)

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
qali = 23,036 psf
For MSE wall with minimum 37-foot long reinforcing

Allowable Bearing Capacity — Drained Condition
Jan = 23,036 psf
For MSE wall with minimum 37-foot long reinforcing

Global Stabili
Factor of Safety — Undrained Condition=2.0

Factor of Safety— Drained Condition =2.1
Factor of Safety— Seismic Condition = 2.0
For MSE wall with 37-foot long reinforcing

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

Minimum Length of Reinforcement for External Stability = 37 feet
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MSE Retaining Wall Parameters and Analyses Results
Blue Run Road (Forward Abutment) Granular Fill-foundation

Retained Soil (New Embankment

Unit Weight = 120 pef

Coefficient of Active Earth Pressure (K,) = 0.33
(Based on @ = 30°%)

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
qa = 15,058 psf
For MSE wall with minimum 22-foot long reinforcing

Allowable Bearing Capacity — Drained Condition
Qan = 15,058_psf
For MSE wall with minimum 22-foot long reinforcing

Global Stability
Factor of Safety — Undrained Condition = 1.7

Factor of Safety — Drained Condition = 1.6
Factor of Safety — Seismic Condition = 1.5
For MSE wall with 22-foot long reinforcing

Estimated Setftlement of MSE volume
Total settlement = Q inches
Differential settlement < 1/100

Minimum Length of Reinforcement for External Stability = 22 feet
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Client  Tran8ystems / ODOT D-9

Project SCI §23-0.00 Porlsmouth Bypass

ltem  Bearing Capacity MSE Wall (Rear Abulment)
02 - 823 over Blue Run Road (Boring TR-09)

Natural Soil Foundation

0121-3070.03
OF
__ SR DATE 8806
DATE _

BEARING CAPACITY OF A MSE WALL

s N s N e R s A s S s A s SO

Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}

Ultimate drained bearing capacity, g ..

Boil Properties
TRAFFIC LOADING
| Yemp = 120 pef Unit weight Embankment fiil
L / demz = 30 deg.  Frictionang. Embankment fill
EMBANKMENT Lf___ Yox = 125 pef  Unit weight Foundation soil
FiLL fﬁr—,l—- yalva ¢ = 2000 psf Cohesion Foundation soil
," = 0 deg.  Frictionang. Foundation soil
T ,i’::—"' (e = 0 psf Cohesion Foundation soil
P '-———"-’-‘,___.__5_,,, o' = 28 deg.  Frictionang,  Foundation soil
— |
TS DD Loads and Paramelers
o
e+ i = 240  psf Traffic loading
w L=B = 3672 fi Length of MSE reinforcement
L ] L factor = 0.8 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 4.2 fi Embedment depth
o = W, + W Dw = 0 ft Groundwater depth
v —2e v = 7,064 psf HD = 459 ft
H = 417 fi Height of wall
Ultimate undrained bearing capacity. g ., Ka = 0.33
1 FPa = 153 # Moment arm
fyi=eN 40 N.,+EVB N qu - 10,522 psf FWt = 2205 1t Moment arm
B = 2088 fi
Fare = qF”f; G = 4200 psf Y = 516 pef
W, 8,813 Ib/ft of wall Weight from traffic
Factorof Safety =  1.49 Wae = 202,254 Ibftof wall  Weight from MSE wall

Bearing Capacity Factors for Equations

) ) 1 Undratned

Gur=c'N +0) Nl.' +§.?‘Bh;’ Qur = 20,620 psf N, 5.14
_ Qurr N .00

a="gg Qv = 8,248 psf N, 0.00

Factor of Safety = 292

Eccentricity of Resultant Force Kern
e = 342 ft e<L/6 = 6.12 1t

MSE-BearingCapacily - 823 over Blue Run Road R Abutment [MSE non-coped]

3/16/2006 - 3:45 PM




T SUBJECT Client  TranSystems ODOT D-8 __ JOBNUMBER 0121-3070.03
@ DL Z Project  SCI823-0.00 Portsmouth Bypass SHEET NO. OF
Item MSE Wall Stability (Rear Abutment) COMP. BY SJR DATE 03/16/06
92 - 823 over Blue Run Road (Boring TR-09) CHECKED BY — DATE

Natural Soil Foundation

Assumptions: Wall Properties

STABILITY OF MSE WALL

1 Estimated height of embankment; H=30"
2 |tis assumed that the bridge is supported on piles

3 Ground water, Dw=0.0'
4 Traffic loading is neglacted in resisting forces

Foundational Soil Properties

¢ = Cohesion
9 = ; Friction angle
Wy = 240 psf Traffic loading

. Length factor-range (0.7 - 1.0)
deg

5 b o= i3 Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE 3
1
Thrust: P, =K, {-2- I + a)TH] AL AT
& ] ! ¥ .
where; K =tan®(45- %) K, = 033 L [
2 EMBANKMENT /| 2
P, = 45350 lbs per foot of wall ST He!
:’—-—J:—-— : H
Resistance: P. =W(0.67)u) (Drained) T =gty g
I 5 et
——— 1 5
where; A = tan(g) 067 = 037 / ] 5
i [ ] =2
0.674 Max. = - [AASHTO, Bridge Design Manual, 303.4.1.1) g ! z {
P = 70 78§ Ibs per foot of wall SN i : ™
T 2 ‘ TO DJ
USE THIS VALUE
w \
L 1
P, = L{c) (Undrained)
P = 73,440  lbs per foot of wall
Use Drained Value
p Calculated Required Resistance Against Sliding is
Fs =~;;~ ES = 156 ES = 1.50

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

XMresiS(ing = 3'7 13'379 ]b-ﬁ ZMre.w‘.\:ing = ?HL(%J
SMoverruming = 721,667 Ib-ft M i = K, 1oge _f‘i}, o H[ﬂ)
2 3 2
SM Calculated Required Resistance Against Overturning is
FS = =% _ FS = 515 ES = 200

overfumin g




T SUBJECT Client  TranSystems /ODOT D-9 JOB NUMBER 0121-3070.03
@ D I [ z f Project SCI823-0.00 Portsmouth Bypass SHEET NO. OF
ltem Beaiing Capacily MSE Wall {(Rear Abutment) COMP. BY SJR DATE 3/M6/08

02 - 823 over Blue Run Road (Boring TR-09) CHECKED BY DATE
Compacted Granular Fill Foundation

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Editlon, 2002}
Soll Properties

TRAFFIC LOADING

, ' Yems = 120 pef Unit weight Embankment fill
}:L_ / Opmp = 30 deg.  Friction ang Embankment fill

EMBANKMENT /| Yon 0= 125 pef Unit weight Foundation soil

e REIMFORCED
FILL H 2oKE c = 0 psf  Cohesion Foundation soil
‘;’ ' H ) = 36 deg.  Friction ang. Foundation soil
s .t —ant
T {0 ¢ = 0 psf Cohesion Foundation soil
P ——wf 1 & = 36 deg.  Frictionang.  Foundation soil
.’r {
Loads and Parameters

]
SNSRI S NN \\\T\\\\\ R \’?v
[ 1 T
O D

e+ by = 240 psf Traffic loading
W ) 1L=B = 36.72 ft Length of MSE reinforcement
L | L factor = 0.8 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 42 ft Embedment depth
W AW, Dw = o ft Groundwater depth
O =TT e “v o= 7,064 psf BiD = 459 ft
H = 4.7 fi Height of wall
Ultimate undrained bearing capacity, 4 .. Ka = 0.33
1 ' = 153 ft Moment arm
Q=N A0, N+ o¥BN,  dur = 57,500 pst MWt = 2295 &  Momentam
q B = 29.38 ft
G gy =2HEL q = ' = 576 f
T L = 23,036 pst 7 = 6 pe
W, 8.813 Ib/ft of wali Weight from traffic
Factor of Safety = 8.15 Wme = 202,254 Ib/ftof wall Weight from MSE wall
Ultimate drained bearing capacity. g ., Bearing Capacity Factors for Equations
. i | Undrained Drained
ur=c N+, N 4oV BN, o = 57,500 pst N, 50.59 N. 5059
doir N, 3775 N, 3773
Ta™ "o Qi = 23,036 psf N, 56.31 N 5631
Factor of Safety =  8.15 Eccentricity of Resultant Force Kern
2 = 342 ft e<lif = 6.12 1t
MSE-BearlngCapaclly - 823 over Blue Run Road R Abutment Gran Fill [IMSE non-coped] 3/16/2006 - 3:51 PM




T SUBJECT  Client  TranSystems ODOT D-9 JOB NUMBER 0121-3070.03 B
&? Project  SCI823-0.00 Porismouth Bypass __ SHEETNO. OF

Item MSE Wall Stability (Rear Abutment) COMP. BY SIR DATE _Q8neis
02 - 823 over Biue Run Road (Boring TR-09) CHECKEDBY _DATE
Compacted Granular Fill Foundation
STABILITY OF MSE WALL
Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=30' ¢ = ' Cohesion
2 Itis assumed that the bridge is supported on piles o = deg Friction angle
3 Ground water; Dw=0.0" Wy = 240 psf Traffic loading
4 Traffic loading is neglacted in resisting forces . Length factor-range (0.7 - 1.0
5 b = | deg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1 FFIC
Thrust: P =K, [E H 2 4 , Hj} i TRAFFIC LOADING
p 1
where; K =tan 2(45-L) K, = 033
2 EMBANKMENT
P, = 45,350  Ibs per foot of wall FILL
Resistance: P, = W(0.67Xx) (Drained) T st
P —
where; = tan(p) 067 = 049 ;
: [
067 Max, = {AASHTQ, Bridge Design Manual, 303.4.1.1} /
ENNNNN SN \.,(\
P, = 99,104  Ibs per foot of wall :
USE THIS VALUE
P, = L(C ) (Undrained)
P, = 0 1bs per foot of wall
Use Drained Value

» Calculated . Required Resistance Against Sliding is

FS:F F§ = 219 FS = 150

RESISTANCE AGAINST OVERTURNING

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

ZM"’SE&"B = 3'713’379 b-ft EMresf.c.'mk - WL(%)
EMovcnum'mg = 721 ,667 lb‘ft Lwnmnurnhx = Ka l ;H 2[_{{.) + mrﬂ(ﬁ.
2 3 2
M Calculated Required Resistance Against Overturning is
FS = EA—/I—EL’LH FS = 515 FS = 200

enertunin g
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TE SUBJECT Client  TranSysiems/ODOT D-9 JOB NUMBER 0121-3070.03
@ D L Z Project SCI823-0.00 Portsracuth Bypass SHEET NO. OF
) - hem Bearing Capaclty MSE Wall (Forward Abutment) COMP. BY SR DATE 3/M6/06
02 - 823 over Blue Run Road (Boring TR-08) CHECKED BY DATE
Nalural Soil Foundation
BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
Soil Properties
TRAFFIC LOADING
F 1 Yy Yemp = 120 pef Unit weight Embankment fill
) / Yems = 30 deg. Friction ang. Embankment fifl
EMBANKMENT ;_E_P: Yron = 125  pef Unit weight Foundation soil
- REINFORGED
FILL rf--!'—-— 2o ¢ = 1000 psf  Cohesion Foundation soil
',‘-..::_.... H & = 0 deg. Frictionang. Foundation soil
T _—7::_3__: ¢ = 0 psf  Cohesion Foundation soil
P —-—":;J_____JI:_., o' = 28 deg.  Frictionang, Foundation soil
T [
R AR AR ?\‘ Loacls and Parameters
' o i b
et iy = 240 opsf Traffic loading
w L=B = 217 ft Length of MSE reinforcement
L L factor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressure D = 52 ft Embedment depth
W, + W, e Dw = 0 ft Groundwater depth
O =TT T, Ty = 5201 psf BD = 31 ft
H = 258 fi Height of wall
Ultimate undrained bearing capacity, 7 .« Ka = 0.33 .
{ MPa = 10333 ft Moment arm
Qyi=cN. 40 Nq*"z‘?’B N qur = 5440 psf MWt = 155 & Moment arm
B' = 1624 ft
Gppe= q,‘,if; Qo = 2,176 psf 7' = 576 pof
W, 5,208  Ib/ft of wall Weight from mraffic
Factorof Safety =  1.03 Wme = 80724 I/fiofwall  Weight from MSE wall
Ultimate drained bearing capacity, g .« Bearin city Factors for Equations
1 Undrained Drained
Qur=CN AT NAZYBE, e = 12229 pst N, 5.14 N, 2580
Tusr N, 106 N, 1472
Fa1e= g Qe = 4,892 psf N, 0.00 N, 1672
Factor of Safety = 2.31 Eccentticity of Resultant Force Kern
e = 273 1t e<l/6 = 3.62 ft

MSE-BearingCapacily - 823 over Blue Run Road F Abuiment {MSE non-goped}

3M186/2006 - 3:56 PM




’% SUBJECT Client  TranSystems ODOoT D-9
& | / Project  SC 8230.00_|?onsmouth Bypass
ftem MSE Wall Stability {Forward Abutment)

(_):’Z - 823 over Blue Run‘_l}oad (Boring TR-08)

Natural Soil Foundation

JOB NUMBER 0121:3070.03
SHEETNO. OF
COMP.BY SR DATE 031606
CHECKEDBY _ DATE

STABILITY OF MSE WALL
Assumptions: Wall Properties
1 Estimated height of embankment; H=30' H+D = feet
2 Itis assumed that the bridge is supported on piles Vi, = “ pef
3 Ground water; Dw=0.0' L = 217 ‘feet
4 Traffic loading is neglacted in resisting forces L factor = (
5 b = . deg

RESISTANCE AGAINST SLIDING ALONG B

ASE

Foundational Soil Properties

¢ 000 psf Cohesion
¢ SRR Friction angle
Wy = 240 psf Traffic loading

Length factor-range (0.7 - 1.0)
Friction Angle of Embankment Fill

a

RESISTANCE AGAINST OVERTURNING

1 RAFFIC
Thrust: P =K, [E}Hz + a’rH] i TRAFFIC LOADING
P 1 1 | _
where; K. = tan2(45—-—) K, = 033 i / r
2 EMBANKMENT /| |
i REINFORCED
By = 21,483  Ibs per foot of wall FILL ;o
= B Loy ZONE
’r'—-i—-- H
Resistance: B, =W (0.67Xu) (Drained) T ——f——
. p ;—--—»---;—-.-
JR—--— ! E
where; 4= tar(p) 0674 = 036 ™
i frr——— ]
0.674 Max.= AASHTO, Bridge Design Manual, 303.4.1.1) / I {
P 28,253 Ibs per foot of wall e e i WS
P = 3 s per of w ! L -
- AT
Use Undrained Value
i W
I L
P, = L(C) {Undrained)
P, = 21,700  lbs per foot of wall
USE THIS VALUE
" Calculated Required Resistance Against Sliding is
F§ = i FS = 1.01 FS = 130

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

overtumin g

IMiioing = 875,855  Ibt M., = ?HL( gJ
resising 2
II\/'lovxeml:n‘mg = 234'676 Ib-ft Zmemmim = K”[%WI(%J + @H(%}]
Calculated Required Resistance Against Overturning is
FS . resisting FS = 373 FS - 2.00
M
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Fagy SUBJECT Client  TranSystems/ Q00T D9 JOB NUMBER 0121-3070.03
@D I ’ z ' Project §C) 823-0.00 Porismauth Bypass SHEET NO. OF )
llem Bearing Capacily MSE Wall {Forward Abutment} COMP.BY SR DATE 3HBI0B

02 - 823 over Blue Run Road (Boring TR-08) CHECKED BY DATE
Compacted GranUfar Fill Foundation

BEARING CAPACITY OF A MSE WALL
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Editlon, 2002}
Soll Properties

TRAFFIC LOADING
| L Yemg = 120 pcf Unit weight Embankment fill
ﬂ'___ / e = 30 deg. Friction ang. Embankment fill
EMBANKMENT /| Yeon = 125  pef Unit weight Foundation soil
" r;"’—". REINFORGED .
F frtmie 20 ¢ = 0 psf Cohesion Foundation soil
f‘ !
T H ¢ = 86 deg.  Frictionang,  Foundation soil
] Soni
T {0 _ ¢’ = 0 psf Cohesion Foundation soil
] T
P :, . iy = 86 deg.  Frictionang, Foundation soil
H ! |
\NHN\N:?E&%&? & R Loads and Parameters
o 1 D?
g~ iy = 240  psf Traffic loading
W L= = 207 ft Length of MSE reinforcement
L ! L factor = 0.7 Length factor-range (0.7 - 1.0)
Effective Bearing Pressute D = 52 it Embedment depth
W, + W, Dw = o ft Groundwater depth
On=—=F5 Ty = 5291 pof HD = 31 +f
L-2e¢ v=E_% P =
H = 258 fi Height of wall
Ultimate undrained bearing capacity, g Ka = 0.33
1 £ Pa = 10333 ft Moment arm
Quir=eN A0, N, "'573 K qur = 37,644 psf MWt = 155 f Moment arm
7 B' = 1624
Fare ="k Gui = 15058 psf Y = 576 pof
ALLT Tps ms = |54 Ps 7 = 6 pc
W, 5,208  Ib/ft of wall Weight from traffic

Factor of Safety = 7.11 Wossa

80,724 1b/ft of wall Weight from MSE wall

Ultimate drained bearing capacity, ¢, Bearing Capacity Factors for Equations
1 Undrained Drained
Gur=CNAOON VBN, o = 37,644 pst N, 5059 N, 5059
uar N, 37.75 N, 3775
o™ "po Que. = 15,058 psf N, 56.31 N 5631
Factorof Safety =  7.11 Eccentricity of Resuitant Force Kern
e = 273 fi e<l/6 = 362 ft

MSE-BearingCapacity - 823 over Blus Run Road F Abutment Gran Fill [MSE non-cope) 3/16/2006 - 3:57 PM




’f';i‘,’s“ SUBIJECT Client TranSystems ODOT D-8 JOB NUMBER ) 0121-3070.03
? Project  SC|823-0.00 Portsmouth Bypass SHEET NO. _OF

ltem MSE Wall Stability (Farward Abulment) COmP.BY  SIR DATE 03/16/06

02 - 823 over Blue Run Road (Boring TR-08) CHECKED BY _____ DaTE
Compacted Granular Fill Foundation

STABILITY OF MSE WALL

Assumptions: Wall Properties Foundational Soil Properties
1 Estimated height of embankment; H=30 H+D = feet ¢ = psf  Cohesion
2 ltis assumed that the bridge is supported on piles Yase = ;1205 pef ¢ = 36 deg Friction angle
3 Ground water; Dw=0.0' L = 217 feet wr = 240 psf Traffic loading
4 Traffic loading is neglacted in resisting forces L factor ( Length factor-range (0.7 - 1.0)
5 ¢ = 30 rideg Friction Angle of Embankment Fill
RESISTANCE AGAINST SLIDING ALONG BASE
1
Thrust: B=K [5 H: +w, H} ’ TRAFFIC LOADING
4 1 SRR
where; K =tan®(45- L) K, = 033 B
o A —
2 EMBANKMENT /!
e RENEORGED
Fy = 21,483  Ibs per foot of wall FILL o
a P e sl
1 H
Resistance: P, =W(0.67Xx) (Drained) T B oo
P ,L—-u-;—-
e o i {
where; M= tar(¢) 0671 = 049 [
0.671, Max. = JAASHTO, Bridge Design Manual, 303.4.1.1} / i }
T S NN =
B. = 39,555  Ibs per foot of wall p L &
O
USE THIS VALUE l
w
L .
P, = L(C ) (Undrained)
P, = 0 Ibs per foot of wall
Use Drained Value
. Calculated Required Resistance Against Sliding is
FS = F’ FS = 1.84 F§ = 150
L RESISTANCE AGAINST OVERTURNING
* Summation of Moments abeut point "0" (base of wall).
* Traffic loading is neglected in resisting forces
i = L
ZMmstg i 875'855 lb'ft EM”_”W”# = }{{L(EJ
ZMovcnumi.ug = 234'676 ]b-ﬂ ZMuwrmmhx = Kr: [_;_ ﬂz[%) * %H(%J}
Calculated Required Resistance Against Overturning is
FS =——=T"% __ g5 = 373 ES = 200
=M

wvertumin g
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