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1. Introduction

On July 14, 2005, CH2M HILL submitted a Structure Type Study for the Ramp B over
Fairground Road structure located at the proposed US 23/SR 823 Interchange. This
structure was designed to have both abutments supported behind a Mechanically Stabilized
Embankment (MSE) wall due to not only the inexpensive nature of this type of wall
construction, but also the reduced bridge costs, including life cycle maintenance costs.
Subsequent ODOT review comments of the Structure Type Study on August 30, 2005 (see
Appendix G) recognized the economic benefit of the recommended MSE wall abutments;
however, ODOT Office of Structural Engineering (OSE) commented that “Subsurface soil
conditions are to be evaluated for expected settlements, differential settlements, allowable bearing
capacities and global stability of the proposed MSE walls. Supporting design calculations must be
submitted to the Office of Structural Engineering for review.”

All retaining wall justification and wall type studies were to be conducted by another
consultant and coordinated with CH2M HILL. Since a Wall Type Study was not submitted,
the Ramp B over Fairground Road bridge has not been approved by OSE to-date. In
December 2006, the Wall Type Study work was transferred to CH2M HILL. To assist ODOT
OSE in performing a comprehensive review of this report, the Wall Type Study is submitted
concurrently with this report.

In October 2006, the project’s geotechnical consultant, DLZ, submitted a revised “Subsurface
Exploration and MSE Wall and Embankment Evaluations for Proposed US 23/SR 823 Interchange”
report, which included the design calculations requested by ODOT OSE. The report
concluded that “MSE walls can be safely constructed using staged construction and ground
modification techniques at this interchange. However, due to the relatively poor subsurface
conditions, the risk of detrimental differential settlement is greater when constructing the MSE walls
using staged construction.” Due to concerns over the existing soil conditions at the proposed
interchange location, additional ground improvement and/or wall alternatives were
investigated in a Wall Type Study in conjunction with revising the original Structure Type
Studies for this location. To determine the most economical sclution, various bridge layouts
and types were matched with these walls/ ground improvement alternatives. For a
summary of the wall / ground improvement alternatives and the preliminary structural -
foundation recommendations presented by DLZ, see Appendix E.

2. Major Developments

The following is a summanry of the changes made to the previous Ramp B over Fairground
Road Structure Type Study submission.

e Five (5) bridge/wall alternatives were considered to determine the most economical,
combined structural system:

1. Single span bridge behind MSE Walls constructed on soil that has been surcharged
in stages;

2. Single span bridge behind MSE Walls utilizing deep soil mixing for ground

improvement;

Three span bridge behind 2:1 spill-through slopes;

4. Single span bridge behind 2:1 spill-through slopes; and

w




5. Single span bridge behind pile-supported, reinforced CIP walls on soil that has been
surcharged

Each bridge/wall alternative was evaluated with regard to estimated construction cost,
projected maintenance costs, horizontal and vertical clearances, aesthetics,
constructability, and maintenance of traffic. Based on these evaluations, one alternative
is recommended for further design development in the Bridge Preliminary Design
Report stage.

¢ The existing Fairground Road pavement width is 21°-0”. Discussions between Scioto
County and ODOT District 9 determined that there are no future plans to widen
Fairground Road, but it was recommended that the proposed structure allow for a
24'-0” future pavement width.

* New pricing information for several structural items in 2006 dollars was used in this
Structure Type Study re-submittal.

¢ Geotechnical consultant, DLZ, revised foundation and wall recommendations. A
copy of DLZ's foundation report, including logs, is attached in Appendix E.

¢ The posted speed for Fairground Road was determined to be 55 mph, with a design
speed of 60 mph. Based on Figure 600-1 of the ODOT L&D Manual, Volume 1, this
design speed for a rural, minor collector yields a preferred horizontal clearance of
30"-0” from the edge of pavement. Therefore, the proposed horizontal clearance for
Fairground Road was determined to be 30°-0” from the edge of the future 12’-0”
travel lane dimension; the existing edge of pavement to edge of pavement width is
approximately 21’-0”, Span lengths for all alternatives shall meet this requirement.

3. Design Criteria

All proposed structure types are in accordance with the most current version of the Chio
Department of Transportation Bridge Design Manual, the 2002 AASHTO Standard
Specifications for Highway Bridges, 17t edition, and the 2003 AASHTO Guide
Specifications for Horizontally Curved Steel Girder Highway Bridges.

4. Bridge Transverse Section and Alignment

At the proposed bridge location, Ramp B follows an 11°15°00” horizontal curve (509.30-foot
radius) to the right. The proposed section consists of one 16-foot lane, a 6-foot left shoulder,
and an 8-foot right shoulder. With two 1'-6” wide single slope deflector parapets, the out-
to-out deck width is a constant 33'-0” for all alternatives. The Ramp B bridge will be
superelevated, with a constant superelevation rate of 7.1 percent across the entire length of
the proposed structure.

The proposed Ramp B vertical alignment over Fairground Road consists of a +2.36 percent
slope for a portion of the bridge structure, followed by a 150-foot sag vertical curve at the
forward approach.

The existing Fairground Road will remain on the existing horizontal alignment and vertical
grade under the bridge, and will not be constructed as part of the project except as required
for restoration after construction of the new bridge.




3 [ 4

]

]

5. Proposed Maintenance of Traffic Solution

The proposed Ramp B alignment will carry traffic exiting northbound US-23 onto eastbound
SR-823. Because the Ramp B alignment is new construction, maintenance of traffic during
construction of the Ramp B bridge over Fairground Road will be limited. With the
exception of limited Fairground Road closure for superstructure beam setting, as well as
traffic safety precautions throughout bridge construction, no additional maintenance of
traffic solutions will need to be investigated.

6. Evaluation of Structure Alternatives
Common Considerations

Construction costs for each alternative have been developed for an identical length of
improvement, equal to the length of the longest alternative. Estimated construction costs for
each alternative include all proposed structures and wall work between thése limits. The
vertical profile of Ramp B is controlled by the crossing over the Norfolk Southern Railway
to the west of the proposed structure over Fairground Road. As a result, vertical clearance
over Fairground Road greatly exceeds the 15-0” minimum for a rural, minor collector, and
no additional costs associated with profile adjustments are necessary. Other construction
costs not included in the cost estimate include provisions for the reconstruction of
Fairground Road (if required due to construction impacts) and maintenance of traffic cost
differentials.

The existing Fairground Road section is an uncurbed roadway, with an edge of pavement to
edge of pavement width of approximately 21'-0” and a posted speed of 55 mph.
Discussions between Scioto County and ODOT District 9 determined that there are no
future plans to widen Fairground Road, but it is desired that the proposed structure allow
for a future 24’-0” pavement width. Therefore, substructures along Fairground Road for
alternatives consisting of spill-through slopes are located outside the minimum preferred
horizontal clear zone width of 30’-0”. Substructures consisting of abutments behind MSE or
CIP walls are also located outside the minimum preferred horizontal clear zone width of
30’-0" to the face of MSE/CIP wall.

Alternative 1

Alternative 1 consists of a 99’-0” single-span bridge with rear and forward semi-integral
stub abutments on steel H-piles behind MSE abutment breastwalls constructed outside the
minimum preferred Fairground Road lateral clearance. Both abutment faces are straight
and parallel to the existing Fairground Road centerline. The superstructure will consist of
four 54”-deep AASHTO Type 4 prestressed concrete beams spaced at ¢-0” on center.

The initial bridge construction cost for Alternative 1 is estimated to be $547,000 in year 2006
dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $209,000, resulting in a total estimated bridge ownership cost of $756,000 in year 2006
dollars.

The wall improvement strategy for this alternative is to preload this location in three stages,
prior to constructing conventional MSE abutment walls. Geotextile fabric walls will be used
to prevent the surcharge embankment from encroaching upon Fairground Road and its
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open drainage system. For additional information on this wall improvement alternative,
please refer to the separate Wall Type Study submittal.

To determine the total bridge/wall system cost of Alternative 1, the other proposed bridges
along Fairground Road (Ramp C over Fairground Road and SR 823 over Fairground Road)
need to be considered -~ please refer to the separate Structure Type Studies for these
structures. In addition, refer to the Alternative vs. Cost Matrix in Appendix F, which shows
that the total bridge/wall system cost of Alternative 1 is estimated to be $4,919,000 in year
2006 dollars.

Alternative 2

Alternative 2 consists of a 99'-0" single-span bridge with rear and forward semi-integral
stub abutments behind MSE abutment breastwalls constructed outside the minimum
preferred Fairground Road lateral clearance. Both abutment faces are straight and parallel
to the existing Fairground Road centerline. While it is possible to construct an MSE
retaining wall with semi-integral stub abutments on steel H-piles, both the rear and the
forward abutments are assumed to be founded on spread footings for this analysis due to
the soil-mixed nature of the subsurface condition below the MSE Wall. In the Preliminary
Design Report submission, the footing width will need to be sized accordingly to satisfy the
maximum bearing pressure of 4,000 psf, as required by the AASHTO specifications and
ODOT Bridge Design Manual. For Alternative 2, the superstructure will consist of four 54"~
deep AASHTO Type 4 prestressed concrete beams spaced at 9'-0” on center.

The initial bridge construction cost for Alternative 2 is estimated to be $488,000 in year 2006
dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $209,000, resulting in a total estimated bridge ownership cost of $697,000 in year 2006
dollars.

The wall improvement strategy for this alternative is to utilize deep soil mixing, prior to
constructing conventional MSE abutment walls. For additional information on this wall
improvement alternative, please refer to the separate Wall Type Study submittal.

To determine the total bridge/wall system cost of Alternative 2, the other proposed bridges
along Fairground Road (Ramp C over Fairground Road and SR 823 over Fairground Road)
need to be considered - please refer to the separate Structure Type Studies for these
structures. In addition, refer to the Alternative vs. Cost Matrix in Appendix F, which shows
that the total bridge/wall system cost of Alternative 2 is estimated to be $4,941,000 in year
2006 dollars. :

Alternative 3

Alternative 3 consists of a 62"-27, 88’-9”, 60/-0" three span bridge with rear and forward
abutments on steel H-piles behind 2:1 spill-through slopes constructed outside the
minimum preferred Fairground Road lateral clearance. The rear and forward abutment
breastwalls will be straight and parallel to the existing Fairground Road centerline. Due to
the large skew and horizontal curvature of Ramp B, a superstructure using prestressed
concrete beams is not feasible. Instead, the proposed superstructure will consist of four
horizontally curved, parallel W40 weathering steel rolled beams, using Grade 50 steel
members spaced at 9-0”. Due to the fact that the superstructure is horizontally curved,
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conventional jointed abutments will be required at the rear and forward abutments. For
cost comparison purposes, the piers are also assumed to be founded on steel H-piles.
However, according to preliminary boring logs, the piles at Pier 2 may be less than 10,
which is not acceptable. Additional borings may be obtained to locate bedrock at this
location if this alternative is selected. As a result, Pier 2 may be required to be on either
drilled shafts or a spread footing on rock.

The initial bridge construction cost for Alternative 3 is estimated to be $1,163,000 in year
2006 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $666,000, resulting in a total estimated bridge ownership cost of $1,829,000
in year 2006 dollars.

The wall improvement strategy for this alternative is to not use a wall, but rather construct
the proposed abutments on 2:1 stage-constructed embankment. For additional information
on this wall improvement alternative, please refer to the separate Wall Type Study
submittal.

To determine the total bridge/wall system cost of Alternative 3, the other proposed bridges
along Fairground Road (Ramp C over Fairground Road and SR 823 over Fairground Road)
need to be considered - please refer to the separate Structure Type Studies for these
structures. In addition, refer to the Alternative vs. Cost Matrix in Appendix F, which shows
that the total bridge/wall system cost of Alternative 3 is estimated to be $6,220,000 in year
2006 dollars.

Alternative 4

Alternative 4 consists of a 167'-0” single span bridge with rear and forward abutments on
steel H-piles behind 2:1 spill-through slopes constructed outside the minimum preferred
Fairground Road lateral clearance. The rear and forward abutment breastwalls will be
straight and parallel to the existing Fairground Road centerline. Due to the large skew and
horizontal curvature of Ramp B, a superstructure using prestressed concrete beams is not
feasible. Instead, the proposed superstructure will consist of four horizontally curved,
parallel 84" Grade 50 weathering steel plate girders, spaced at 9-0”. Due to the fact that the
superstructure is horizontally curved, conventional jointed abutments will be required at
the rear and forward abutments.

The initial bridge construction cost for Alternative 4 is estimated to be $1,204,000 in year
2006 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $698,000, resulting in a total estimated bridge ownership cost of $1,902,000
in year 2006 dollars.

The wall improvement strategy for this alternative is to not use a wall, but rather construct
the proposed abutments on 2:1 stage-constructed embankment. For additional information
on this wall improvement alternative, please refer to the separate Wall Type Study
submittal.

To determine the total bridge/wall system cost of Alternative 4, the other proposed bridges
along Fairground Road (Ramp C over Fairground Road and SR 823 over Fairground Road)
need to be considered - please refer to the separate Structure Type Studies for these
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structures. In addition, refer to the Alternative vs. Cost Matrix in Appendix F, which shows
that the total bridge/wall system cost of Alternative 4 is estimated to be $7,744,000 in year
2006 dollars.

Alternative 5

Alternative 5 consists of a 88’-9” single-span bridge with rear and forward full height cast-
in-place (CIP) abutments on steel H-piles constructed outside the minimum preferred
Fairground Road lateral clearance. Both abutment faces are straight and parallel to the
existing Fairground Road centerline. The superstructure will consist of four 54”-deep
AASHTO Type 4 prestressed concrete beams spaced at 9'-0” on center. For cost comparison
purposes, the forward abutment is assumed to be founded on steel H-piles. However,
according to preliminary boring logs, the piles at the forward abutment may be less than 10’,
which is not acceptable. Additional borings may be obtained to locate bedrock at this
location if this alternative is selected. As a result, the full height CIP forward abutment may
be required to be on either drilled shafts or a spread footing on rock.

The initial bridge construction cost for Alternative 5 is estimated to be $750,000 in year 2006
dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $191,000, resulting in a total estimated bridge ownership cost of $941,000 in year 2006
dollars.

The wall improvement strategy for this alternative is to preload this location in three stages,
prior to constructing the full-height CIP abutment walls. Geotextile fabric walls will be used
to prevent the surcharge embankment from encroaching upon Fairground Road and its
open drainage system. For additional information on this wall improvement alternative,
please refer to the separate Wall Type Study submittal.

To determine the total bridge/wall system cost of Alternative 5, the other proposed bridges
along Fairground Road (Ramp C over Fairground Road and SR 823 over Fairground Road)
need to be considered - please refer to the separate Structure Type Studies for these
structures. In addition, refer to the Alternative vs. Cost Matrix in Appendix F, which shows
that the total bridge/wall system cost of Alternative 5 is estimated to be $5,495,000 in year
2006 dollars.

7. Recommended Alternative

Five (5) structural solutions for the construction of the proposed Ramp B bridge over
Fairground Road have been evaluated in this revised Structure Type Study. All alternatives
provide comparable operational characteristics and meet minimum horizontal clearance
requirements. Due to the fact that the proposed Ramp B grade separation structure over the
Norfolk Southern Railway west of Fairground Road controls the vertical profile for vertical
clearance, no differential costs associated with profile adjustments have been considered in
the aforementioned alternatives.

Based on estimated total ownership costs for the three Fairground Road bridges, the single-
span bridge of Alternative 2 is the most cost-effective structure. However, when including
the wall improvement costs and the additional roadway embankment costs associated with
the shorter bridge lengths per the separate Wall Type Study submittal, Alternative 1
becomes the most economical solution by $22,000 in relation to Alternative 2. Qualitaﬁvely,
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there are two distinct differences between Alternative 1 and Alternative 2: construction time
and construction risk. The staged construction nature of Alternative 1 will add additional
construction time to the schedule, due to the need to consolidate the existing subsurface in
stages prior to construction of the permanent MSE Walls; quantitatively speaking, the

additional construction time is dependent upon the use of wick drains, and if used, to what

extent. In addition, per geotechnical consultant, DLZ, the relatively poor subsurface
conditions increase the risk of detrimental differential settlement when constructing the
MSE walls using staged construction. Soil mixing ground improvement, as used in
Alternative 2, would lower construction risk and future maintenance problems associated
with MSE wall construction. As a result, based on low estimated total ownership costs and
lower qualitative costs in construction time and construction risk, CH2M HILL
recommends that the single-span bridge of ALTERNATIVE 2, using MSE walls and

prestressed concrete I-beams, be constructed for the Ramp B bridge over Fairground
Road.

8. Subsurface Conditions and Foundation Recommendation

Subsurface investigations for the SCI-823-0.00 project will be conducted in two or possibly
three phases. The first mobilization is complete, and included all of the proposed pavement
and embankment borings, and a limited number of bridge borings. The second
mobilization will include the remaining bridge borings (if necessary), and the majority of
the proposed MSE retaining wall borings. If required, a third mobilization will target
specific boring locations or in-situ testing recommended in the bridge and retaining wall
Preliminary Design Report submissions.

Three borings at the Ramp B bridge over Fairground Road were taken during the first
mobilization. Based on these initial borings, geotechnical consultant, DLZ, has made
preliminary foundation recommendations for the Ramp B structure. Copies of the
preliminary report are included with this submission.

The recommended alternative, Alternative 2, consists of semi-integral abutments supported
behind MSE retaining walls for the single-span bridge. Both abutments are assumed to be
supported on spread footings resting directly on the MSE select granular fill to avoid
conflicts with the MSE reinforcing straps. If pile foundations are required and used, the
piles are envisioned to be HP 12x53 H-pile sections driven to bedrock refusal. The pile
spacing is assumed to be 7-6” to allow for convenient staggering of the piles between MSE
reinforcing in 5-0” standard square wall panels. An alternative to driven FH-piles would be
the use of drilled shafts socketed into bedrock.

Final foundation size, capacity, and possible pile length recommendations will be made
upon completion of the remaining bridge and retaining wall borings, and will be included
with the bridge Preliminary Design Report submission.
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SCI-823-0.00
Ramp B Over Fairground Road

STRUCTURE TYPE STUDY '
Filename: PATranSystens\319861119415\structures\Documents\Step 7 - Type Study\Bridge Type Study\Bridge SC1823-1593C Ramp B over Fairground\iStructure Cost Comparison.xis]Alternative Summary
By: DGS Date; 37152007
Checked:. SKT Date:  3/20/2007 .
:;
ALTERNATIVE COST SUMMARY .y
T Roadivay Total Superstructure Total
Subtotal Subtotal Approach Approach Structure Structure Incidental & Initial Life Cycle Relative
Alternative Span Arrangement Total Span .- Framing Proposed Superstructure  Substructure Roadway Roadway Cost  Incidental Cost Contingency Contingerjpy Cost Construction Maintenance Ownership
No. No. Spans Lengths Length (ft} » - Alternative Stringer Sectlon Cost Cost - Length {Note 2) {Notes 3 & 4} {(16%) (Note 5) Cost (20%) {30%}) (Note 6) Cost (Note 1) Cost Cost
1 1 99.00 99.00 :.'4 ~ P.S. Concrete -Beams AASHTO Type 4 $239,000 $120,DDO 118 $37,000 $57,000 $83,000 $11.G;DD $547,000 $209,000 $756,000
2 1 98,00 99.00 4~ P.8. Concrete [-Beams AASHTO Type 4 $238,000 $77,000 . 191.9 $37,000 $51,000 $73,000 $11,000 $488,000 $209,000 $697,000
3 3 62.16 - 88.75 - 60.00 210,92 4~ Curved Steei Rolled Beams W40 Steel Beam $628,000 $207,000° 0.0 $0 $134,000 $194,000 30 $1,163,000 $666,000 $1,829,000
4 1 167.00 67.00 ‘4 ~ Gurved Stes! Plate Girders 84" Steel Plate Girder - $710,000 $141,000 43.9 $15,000 $136,000 $197,000 $5,0PD $1,204,000 $698,000 $1,202,000
5 i BB.75 B8.75 ' 4~ P38, Concrete |-Beams AASHTO Type 4 $220,000 $282,000 122.2 $40,000 $80,000 $116,000 $1 Z,QOO . $750,000 $191,000 $941,000
NOTES:
1. The total initiat construction costs do not include ground improvement costs. See Wall Type Study for those costs. N
2, Approach roadway length equals the difference between the maximum bridge length and the bridge length for the d
alternative being considered. ‘L
3. Use 2008 pavernent cost = $46.00 /sq. yd. ‘
Pavement Widths:
Average Rear Average Fwd, Combined
Alternative Approach Approach Average
Alt. 1 3300 ft 33.00 ft 33.00
Alt, 2 33.00 ft. 33.00 ft. 33.00 ft
Al 3 ' 33.00 ft 33.00 ft 33.00 ft
Alk. 4 33.00 ft 33.00 ft 33.00
Al 5 33,00 ft 33.00 ft 33.00 it
4. Use 2006 Concrete Barrier, Single Slopa Madian, Type B1 cost= $64.00 ft.
Use 2006 Concrete Barrier, Single Slope, Type D cost = $81.00 /it
5.  Structure incidental cost allowance includes provision for structure excavation, porous backfill & drainage pipe, TH
sealing of concrete surfaces, structural steel painting, bearings, (minor) temperary shoring, crushed aggregate slope protection, o
pile driving equipment mobilization, shear connectors, setilement platforms, expansion joints, joint sealers, and joint fillers costs. -4
|
i
6. Roadway incidental cost allowance includes provision for drainage, maintenance of traffic, and traffic control costs. !
7 - No profile adjustment costs associated with raising the SC1-823 profiles have been considered, since all alternatives .

satisfy the minimum required vertical clearance of 15-0" for steel structures and 15-0" for concrete structures.

Vertical Clearance Prafile Adjustment
Alternative Provided (ft.) Required (ft.)
Alt. 1 21.37 it 000 it
Alt. 2 2137 ft 000 fL
Alt. 3 22,70 ft 000 ft.
Alt. 4 18.69 ft 0.00 ft
Alt. 5 2137 it 0.00 ft

Alternative Summary
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SCI-823-0.00

Ramp B Over Fairground Road

. STRUCTURE TYPE STUDY ]
v Filename; P:\TranSyslemsia18861118415\struciures\Documents\Step 7 - Type Study\Bridge Type Study\Bridge SCI823-1593C Ramp B over Fairground\[Structure Gost Comparison.xisJAltémative Summary
By: DGS Date:  3/M15/2007 .
Checked: SKT Date: 3/20/2007
SUPERSTRUCTURE
Structural
Total Span Deck Deck Deck Deck Deck Approach Steel Structural Prestressed Initial
Alternative Span Arrangement Length . Length Area Volume Concrete Reinforcing Slab Framing Proposed Weight Steel Beam Superstructure
No. No. Spans Lengths (ft.) . (it) (sq. ft.)} {cu. yd.) Cost Cost Cost Alternative Stringer Section [pounds} Cost Cost Cost
1 1 99.00 99.00 101.00 3,300 128 $62,900 $29,600 45,300 4 ~ P.S. Concrele |-Beams AASHTO Type 4 0.0 $0 $101,100 $239,000
2 1 89.00 99.00 101.00 3,300 128 62,900 $29,600 $45,300 4 ~ P.S. Conctete -Beams AASHTO Type 4 0.0 $0 $101,100 $239,000
3 3 62,16 - 88.75 - 80.00 210.92 212.82 7,000 270 $132,500 $62,300 $45,300 4 ~ Curved Steel Rolled Beams W40 Steel Beam 315000.0 $388,100 30 $628,000
4 1 167.00 167,00 * 168.00 5,600 214 $105,200 $49,500 $45,300 4 ~ Curved Steel Plata Girders 84" Steel Plate Girder | 364000.0 $509,600 30 $710,000
5 1 88,75 88.76 90.75 3,000 115 $56,500 526,600 $45,300 4~ P.S. Concrete [-Beams AASHTO Type 4 0.0 30 $91,600 $220,000
Prestressed Concrete Beams
Deck Cross-Sectional Area: Parapet Unit Costs:
Parapets; Individual Area Year Annual Year No.
No. Area (sq. ft.) {sq. ft.} 2005 Escalation 2008 Required :
Parapets 2 4,28 8.52 Alt. 1
Median 0 9.29 0.00 AASHTO Type 4 Beams !
Total Type 4 -Beams (54") $220  If 6.0% $233 If 396
Slab; Ave. Slab Haunch & Concrete Area Intermediate Diaphragms © §820  ea 6.0% $975 ea 9
T(ft) W} Area Dverhang Area {sq. ft.}
Alt. 2
Alt. 1 0.71 33.00 23.4 23 34.2 AASHTO Type 4 Beams
Alt. 2 0.71 33.00 23,4 23 34.2 Type 4 I-Beams (54" . $220 F 6.0% $233  ff 396
Alt. 3 0.71 33.00 234 23 34.2 Intermediate Diaphragms $920  ea. 6.0% 3975 ea, 9
Alt, 4 0.7 33.00 23.4 23 34.2
AlL. 5 0.71 33.00 234 23 34,2 Alt, 5
AASHTO Type 4 Beams .
Note: Deck width measured as average width. Type 4 |-Beams (54" $220 |If 6.0% $233 If 355
10% of deck area allowed for haunches and overhangs. Intermediate Diaphragms $920 ea. 68.0% $975 ea 9
-Structural Steel
QC/QA Concrete, Class QSG2 Unit Costs ($/1iz.): Cost Year Annua; Year 3
Unit Cost {$/cue. yd); ' Ratio 2005 Escalation 2006 ;
Year Annual Year '
2005 Escalation 2008 Rolled Beams - Grade 50 (level 3) nfa $1.10 12.0% $1.23 f
Plate Girders - Grade 50 (level 5) nfa $1.25 12.0% $1.40 !
Deck $512.91 3.0% $528.00 Hybrid Plate Girders - Grade 50/70W 1.10 $1.38 12.0% $1.54 .
Parapets $370.36 3.0% $381.00 4" Note - all structural steel weight will be estimated at 65 pounds per each square foot of bridge deck area for long span curved girders.
Weighted Average (Alt. 1 - Alt, 5) = $491.00 S : 45 pounds per each square foot of bridge deck area for short span curved girders.
Based on parapet and slab parcentages of total concrete area '
Reinforced Concrete Approach Slabs (T=17")
Unit Cost ($/s¢. vd.):
Alf. 1-5 .
Epoxy Coated Reinforcing Steel Llength= 30 fi. Width = 33.00 ft :
Unit Cost ($/Ib): 4 Area= 110 sq, yd, ' B
Assume 28BS  Ibs of reinforcing steel per cubic yard of dack concrete for concrete or steel gitder bridges .
Year Annual Year g
2005 Escalation 2006 Year Annual Year { -
Deck 2005 Escalation 2006 :
Reinforcing $0.79 3.0% $0.81 Approach ,
Slabs $199.78 3.0% $208.00 ;

Superstiucture




$C1-823-0.00
Ramp B Over Fairground Road

STRUCTURE TYPE STUDY
Filk : PATI 195831194 nents\Etep 7 - Typa Study\Bridge Type StudyiBridge SCI823-1593C Ramp B over Fairgreund\{Structure Gost ComparisonaslAltarnative Summary
By: DGS Date; 34572007
Chaecked: SKT * Date: "3/20/2007
SUBSTRUCTURE
Pler Pier Abutment Abutment Pife fnitial
Alternative Span Arrangement Framing Proposed Concrete Reinfercing Concrete Reinforcing Foundation Substructure
Ne. No.Spans  Lengths Afternative Stringer Section Cost Cost Cost Cost Cost Cost '
1 1 29,00 4 ~ P.S, Concrete -Beams AASHTO Typa 4 $u $0 564,800 $12,000 $43,100 $120,000
2 i 99.00 4 ~P.S. Concrote }8eams AASHTO Type 4 $0 30 $64,800 $12,000 $0 $r7.000
3 3 62,16 -86.75-80.00 4 ~ Curved Steal Rolled Beams W40 Stee) Beam $§55,700 $11,900 366,500 $12.200 $50,400 $207,000
4 1 167,00 4 ~ Curved Sles! Plate Glrdars 84" Steel Plate Girder $0 0 $86,500 515,900 $38,300 $144,000
5 1 88.75 4~ P.S. Concreta -Beams AAEHTC Type 4 $0 50 $212 900 526,900 $41,700 $282,000
Piar QC/QA Concrete, Class QSC1 Cost: Pile Foundation Unit Cost {$/ft): HP Sleel Piles, Fumished & Driven
Alt3; Pier 1 Pier Piles:
Voluma Year Annual Year Total
fcu, yd.} 2005 Escalation 2008 Cost Number Tap Elevation Hotlom Efevation Length Per Length Par Tota! Pile Total Pila
Cap 204 $555,68 3.0% $572.00 $11.870 Piar1 ji Pler2 Pier,]_Pile Pier 2 Pile Lengath Cost Size
Columns 171 $555.68 3.0% $572.00 $9,750
Feotings 213 $300.31 3.0% $309.00 $5,580 Alt. 1 [ 0 00 6.0 a0 00 Q 1] 1] $o
Total Pler Cost $28,000 Each Pier Alt2 - [} 1} 0.0 a0 oo 0.5 1] (] ] 50
A3 12 1z 561.0 582.7 5389 552.1 an 20 €00 $17,800 HF10x 42
Alt 3; Pier 2 Al 4 o a 0.0 [+X1] oo o0 ] [ o 50
Volume Year Annual Year Total Alt5 o o 0.0 0.0 0o o0 0 "] o %0
{eu, yd.) 2005 i 2006 Cost
Cap 195 §555.68 3.0% $572.00 $11,210 Abutment Files:
Ceolumns 174 $555.68 3.0% 5§572,00 59,950 Number Top Elevation Beitom Elevalion Length Per Length Par Total Pile Total
Footings 21,3 $300,31 3.0% $309.00 56,580 Rear 0 Rear Rear pilp Fonvard File Length Cost
Total Pier Cost $27,703 Each Pler
Al 16 16 5835 84,5 5389 3521 50 40 1,440 $43,100 HP12x 52
A2 1} 0 [H1) 0.¢ 0.0 0.0 1] a a $0
Alt.3 18 18 582.0 587.0 538.9 5545 50 40 1440 $42,600 HP10x42
Alt.4 16 16 580.0 5828 5389 554.5 50 30 1,280 $3g,300 HP12x53
AlLS ) 23 5624 562.7 5389 5521 30 20 1,150 $41,700 HP14x73
HP10 x 42 Sisa| Piles, Furnished & Driven HP12 x 53 Stee: Piles, Furnished & Driven 'HFM x 73 Siael Piles, Furnished & Briven
Year 2085 Anpual Year * Year 2005 Annuzal Year Yoar 2005 Annual Year
Unit Cost 2008 . UnitCost Estalation 2006 Linit Gost Escalation 2006
Fumished 51750 6.0% 518,60 Fumished $18,02 6.0% $20.20 Fumished $27.30 6,0% $28.90
Driven $10.62 3.0% __S11.00 Driven $6.38 3.0% $9.70 Drven $7.19 3.0% $7.40
Total £$28.60 Total - $29.90 Total $36.30
Abutment QC/QA Concrate, Class QSC1 Cost:
Al 182
Volume Year Annual Year Total Reinforcing Steel Unit Cost {$/ib):
Compeneant fen yd} 2005 Esgalation 2006 Cost Assume 125 [bs of reinforcing stee) par cubic yard of pler concrete.
Abutment - Assuma 90 Ibs of reinforcing sleal per cubic yard of abutment concrete.
Raar 531 , 538428 3,0% $396,00 $21,000
Fwd 511 $364.26 3.0% $396.00 520200 Year Annual Year
2005 Escataticn 2006
Wingwalls
Rear 289 $384.26 3.0% $396.00 $11,800 Pler $0.79 0% $0.81
Fwd 25.9 $384.26 30% $396.00 $11,800 Abutment $0.79 23.0% §0.81
AL 3
Volume Year Annual Year Total
Component [y, vd,) 2005 Escalation 2008 Cos}
Abutment
Rear 56.4 $384.26 3.0% $306.00 $22,300
Fed . 523 $384.26 3.0% §398.00 $20,600
Wingwalls
Rear 20.7 3234.26¢ 3.0% $396.00 $11,800
Fwd 207 538426 0% $396.00 511,800
Al 4
Velume Year Annual Yoar Tetal
Component feu, vd) 2005 Esealatiot 2008 Cost
Abutment
Rear 65.6 $384.26 3.0% 5395.00 $26,000
Fwd 61.9 §384.28 3.0% $395,00 $24,500
Wingwalls
Rear 45.5 §384.28 3.0% $396.00 $15,000
Fuwd 455 $284.26 30% $396.00 $18,.000
AKX
Volume Year Annual Year Tolal .
2005 Csealation 2005 Cost
Abutment
Rear  181.0 $560,20 3.0% 3577.00 $104,400 .
Fwed 188.0 $560.20 3% $577.00 $108,500
Wingwalls
Rear 0.0 $384.26 3.0% $396,00 30
Fwd Q.0 $384.26 3.0% $396.00 50
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STRUCTURE TYPE STUDY

LIFE CYCLE MAINTENANCE COST

Filename: PATranSystems\319861139415\strustures\Documents\Step 7 - Type Study\Bridge Typa Study\Bridge $CI823-1593C Ramp B over Fairground\{Struciure Gost Comparison.xIs}Alternative Summary
Date:  3/1572007
Date:  3/20/2007

Structural $teel Painting (5)

By: DGS
Checked: SKT

Superstructure Sealing (5)

Apg' roach Pavement Resurfacing {7}

Cost Number of Tetal Cost Number of Total Cost Number of Total ~
Alt. Span Arrangement Framing Per Maintenance Life Cycls Par Maintenance Life Cycla Per Maintenance Life Cycle ot
Ne. Neo. Spans  Lengths Alternative Cycla Cycles Cost Cycle Cycles Cost Cycle Cycles Cost
1 1 98.00 4~ P.3. Concrete [-Beams 50 v] $0 $6,3C0 4 ' $25,200 $1,800 7 $12,600 r
2 1 59,00 4~P.5, Concrete |-Beams $0 o $0 $6,300 4 $25,200 $1,800 7 $12,600
3 3 62,16 - 88.75-60.00 4~ Curved Stes) Rolled Beams $136.400 2 $272,800 30 0 $0 $0 7 30 &
4 1 167.00 4 = Curved Steel Plate Girders $188,900 2 $373,800 S0 0 $0 $700 7 54,900 -
5 1 88,75 4 ~P.§, Concrete |-Beams 0 5] $0 $5,700 4 $22,800 $1,900 7 $12,300 P
1
1 Bridge Deck Cverlay (5) Bridge Redecking (5) Superstructure Tolal" . Total
Diack Deck Number of Total Deck Dack Deck Deck Number of Total Life Cycle Initial: Relative
Alt. Span Arrangement Framing Demz & Deck Jaint Maintenance Life Cycle Cancrele Reinfercing Joint Removal Maintenance Life Cycle Maintenance Construction Cwnership
Na. No. Spans Lengths Alternative Chipping Overlay Gland (2) Cycles Cost Cost (3) Cost {3}, Cost (2) Cost Cycles Cost Cost (1) Cost ; Cost
i
1 1 99.00 4~ P.5. Concreta |-Beams $10,600 $12,300 50 2 $45,800 $62,900 $29,600 $0 $33,000 1 $125,500 $209,000 $547,000 $756,000
2 1 89,00 4~ P8, Conerete |-Beams $10,600 $12,300 $0 2 45,800 $62,900 $29,600 50 $33,000 1 $125,500 $209,000 $488,000 §697,000
3 3 6216-88.75-8000 4~ Curved Steel Relled Beams $22,500 $26,100 $5,200 2 $107,600 $132,500 $62,300 $20,800 $70,000 1 $285,600 $666,000 $1,163,050 $1,828,000
4 1 167.00 4~ Curved Steel Plate Girders $18,000 - $20,900 $5,200 2 $88,200 $105,200 $49,500 . $20,800 $56,000 1 $231,600 $698,000 $1,204,000 $1,902,000
5 1 88.75 4 ~ P.S. Concrale l-Beams " §5,600 $11,200 $0 2 $41,800 $66,500 $26,600 0 520,000 ki $113,100 $191,000 $750,000 $941,000
- |
Structural Steel Painting: Bridge Redecking: NOTES: )
Structural Stael Area: Bridge Deck Joint Cost per foot: 1. Life cycle malntenance costs assume a 75  .yaar struclure life, and are expressed in present value
Total Assumed Ave. Nominal Seccndary Total Year Annual Year (2006} dollars, ¢
Web No. Span Bot. Flangs Exposed Girder Member Exposed Steel Struclural Expansion Joint Including 2005 Escalation 2006 2
Depth (in.} Stringers Length (ft.) Wigth {in.} Araa(sg. fi.) Allowance Area (s, fl.) Elastornaric Strip Seal $305.46 3.0% $314.82 2. Bridges wilh straight girders ara assumed o have semi-integral abutments, therefore sirip seal deck joints are
enly included for curved girder bridges.
AL 3 40 4 210.92 16.00 8,099 20% 10,800 Bridge No. .
All 4 84 4 167.0 18.00 12,358 20% 14,800 Width {ft.} Joints 3. See Superstruclura Cost sheet. B}
Alt1 33.00 a
Painting Cost per sg. ft.: Alt. 2 a3.00 Q 4, Ses Altemalive Cest Summary sheat,
Year Apnual Year All.3 33.00 2 .
2005 Escafation 2006 ' AlL 4 33.00 2 5. Assume bridge deck overlay at Year 20 & Year 60 and bridge deck replacement at Year 40.
Prep, $6.88 3.0% $7.09 AlLS 33.00 [+ Assume stesl superstructuras are painted at Year 25, then ¢n a 25-year recumence interval.
Prime $1.82 3.0% $1.67 Assuma concrete superstructures are sealed on a 15-year intarval.
{ntarmed. $1.89 3.0% $1.95 Bridge Deck Removal Cost: Assume compleie bridge replacement at Year 75.
Finish $1.86 3.0% $1.92 ’
Total $12.63 = Deck Area (3) Year Deck Removal 6. Life cycla maintenance cost differences are assumad to be predeminately a function of superstructure maintenance costs.
~ [s0.4t.) 2006 Cost Consequently, substructure lifecycle maintenance costs arg not included in this analysis.
Superstructure Sealing: B Alt. 1 3,300 $10.00 $33,000 7. Assume approsch pavement resuriacing on a 10-year recurrenca Interval,
P& Concrete I-Beam Area: Alt.2 3,300 $10.00 $33,000
54" AASHTO Type 4 AL3 7.000 $10,00 $70,000 Approach Pavement Resurfacing:
H v Diag. No, Total Alt. 4 5,600 $10.00 $56,000 Resurfacing Units Costs:
Bot. Flange 26 1 26.00 Al & 3,000 510.00 $30,000 Year Annual Year
L] 2 16.00 | 2008 Escalation 2008
Lowar Fillets =] 9 12.73 2 2546 Bridge Deck Overlay {Item 848): Pavement Planing, Asphalt Concrete, per sq. yd. ' $0.95 3.0% $0.98
Web 23 2 456.00 Bridge Deck MSC Qverlay Cost per sq. yd.: {ltem 254}
bpper Fillets 6 ) 849 2 18.97 Year Annual Year
Top Flange 8 2 16.00 Micre Sllica Medifisd Concrete Overlay 2005 Escalation #006 i Year Annual Yaar
Total Exposed Perimeter 14643 in. Using Hydrodemolition {1.25" thick) $29.57 3.0% £30.46 2005 Escatation 2006
Surface Preparation Asphalt Concrete Surface Course, per cu, yd. $76.03 3.0% $80.37
PS Cencrete Area: Using Hydrodemalition $25,93 3,0% $26.71
Total Nominal Secondary Total T
Mo, Span Exposed Beam Member Exposed Concrete Hand Chipping (10% of deck srea) $85.65 3.0% $88.23 Asphalt Resurfacing Costs: Ry
Stringers Lenath {ft) Area [sq, it} Allowance Area (sq. yd.) Approach Appraach; ’
N Bridge Deck MSC Cverlay Cost per cu, yd.: Roadway Roadway - Resurfacing Wearing Course Wearing Course
Alt. 1 4 99,00 4,832 10% 590 Wicro Siica Modified Concreta Overlay Langth (ft) {4) Width {ft.} Area (sq. yd.) Thickness (in.} Volume (cu. yd.
Al 2 4 £9.00 4,832 10% 590 {Variable Thickness), Materizl Cnly $145.00° - 3.0% 514935 i
Alt. 5 4 98,75 4,332 10% 530 Alt. 1 1119 330 - 410 1.50 17
Hand Variable Alt. 2 11.9 330 ¢ 410 1.50 171
Sealing Cost per sq. yd.: Deck Area (3) Deck Area Chipping Thickness Alt.3 0.0 330 | C 1.50 0.0
Year Annual Year [sq. i} {sq. yd.} (sq. yd.} Repair {cu. vd.) Alt. 4 43.9 330 - 181 1.50 6.7
2005 Escalation 2006 Al S 1222 330 446 1.50 187
Epoxy-Urethane Sealsr $10.44 3.0% $10.75 Alt. 4 3,300 367 9 8 !
Alt. 2 3,500 387 9 ] i
Alt. 3 7,000 778 19 16 i
Alt, 4 5,600 622 16 13
A5 3,000 333 8 7

Assume 25% of deck area requires removal to depth of 4,5” (3,00" additional remaval),

Bridge Dack Joint Gland Replacamant Cost per fact,

Year Annual
2005 Escalatio
Elastomeric Strip Seal Gland $76.37 2.0%

Year
2008
§$78.65

Assume gland replacemant cost equals 25% of original dack joint construction sost.

Lifa Cycle Cost
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Filename: P:\TranSystems\319861119415\structures\Documents\Step 7 - Type Study\Bridge Type Study\Bridge 8C1823-1593C Ramp B over Fairground\[Structure Cost Compariscn.xls]Alternative Summary

By: DGS 3/15/2007
Checked: SKT 3/20/2007
COST COMPARISON SUMMARY
Total Total Total Superstructure Total
Initial Initial Initial Life Cycle Relative
Alternative Span Arrangement Framing Proposed Superstructure  Substructure Construction Maintenance Ownership
No. No. Spans Lengths Alternative Stringer Section Cost Cost Cost Cost Cost
1 1 99.00 4 ~P.8. Concrete |-Beams AASHTO Type 4 $239,000 $120,000 $547,000 $209,000 $756,000
2 1 95.00 4 ~ P.S. Concrete |-Beams AASHTO Type 4 $239,000 $77,000 $488,000 $209,000 $697,000
3 3 62.16 - 88.75-60.00 4 ~ Curved Steel Rolled Beams W40 Steel Beam © $628,000 $207,000 $1,163,000 $666,000 $1,829,000
4 1 167.00 4 ~ Curved Steel Plate Girders 84" Steel Plate Girder $710,000 $141,000 $1,204,000 $698,000 $1,902,000
5 1 88.75 4~PS, Concréte I-Beams AASHTO Type 4 $220,000 $282,000 $750,000 $191,000 $941,000

Cost Summary
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SC1-823-0.00

RAMP B OVER FAIRGROUND ROAD
VERTICAL CLEARANCES

Filename; PATranSystemsi319861119415\slructures\DocumentsiStep 7 - Type Sludyl\Bridge Typs Study\Bridge SCI823-1583C Rarmp B over Fairground\[RampB_Vert_Clr.xls]Allernative 1
: DGS Date:

Checked: SKT

Alternative 1 - AASHTO Type 4 Concrete |-Beams

Date:

311312007

2112007 LEGEND;

User Input - Not Critical
User Input - Critizal to Output

PROFILE DATA - Fairground Road
Use existing pavement eievations as Fairground Road wilf not be reconstructed in this projsct
FAIRGROUND RCAD| FAIRGROUND FAIRGROUND ROAD -
POINT LOCATION ROAD STATION | EXISTING ELEV. &@ POINT
1 E/Pavement SB na 567.68
2 Centerline na 567,80
3 E/Pavement NB na S67.75

PROFILE DATA - RAMP B
Linsar PVT Sta. 2607+50.0¢ PVC Sta. 2610+75.00
PVT Elav.  587.33 PVC Elev, 535,00
g 2.36%
Verlieal Curve: PVC Sla, 2610+75.00 PVi Sla. 2611+50.00¢ PVT Sta. 2512+25.00
PVC Eley. 59500 FVIElev. 58877 PVT Elev. 599,26
ol 2.36%
02 3%
e 150
Superelovation Data: Station Left Shoulder Pavement Right Shoukier
26037913 -4.0% 1 -Ti%
2811+95,54 -4,0% 7% -1.1%
RAMP B LOCATION RANMPE | LY. SHOULDER RT. SHOULDER| RAMP B - FINISHED
POINT BESCRIPTION STA. CFF.*| PG ELEV, XSLOPE PVMT X-SLOPE X-SLOPE GRADE @ POINT
1 RT.FASCIABEAM |25610+76.24| 7.36 565.03 -4.0% 1.1% ~1.1% 594,51
2 RT. FASCIABEAM |2610+87.10] 7.50 £85.20 ~4.0% 71% -1.1% 594.76
3 R7. FASCIA BEAM | 2610+88.62) 7.3¢ £65.58 =4.0% 7.1% =7.1% 595.05

* For Offsels allow positive (+) to danote an offsat 1o tha right of the baselina and negativa {-) to denote an offset iz the left of the baselina

STRUCTURE DEPTH Haunch + Max. Tep Flanga = a0 in
POINT | BEAM DESCRIPTION Shab Haunch Top Flange Web Bot. Flange Splice Total
1 AASHTO TYPE 4 8.£0 3.00 &4 - 6550 in
2 AASHTO TYPE 4 B.50 3.00 54 - G550 In
3 AASHTO TYPE 4 B.50 3.00 54 - 6550 in
VERTICAL CLEARANCE - RAMP B OVER FAIRGROUND RD.
RAMP B - FINISHED GRADE ¢8| STRUCTURE DEFTH| BOT.BEAM |FAIRGROUND RL: - FINMSHEL] VERTICAL
POINT LOCATION POINY lin} ELEVATION GRADE @ POINT CLEARANCE {ft.}
1 RT. FASCIA BEAM 884,51 65.50 $89.05 BE7.68 21.37 CK
2 RT. FASCIA BEAM 504,78 65.50 589.30 £67.80 21.40 QK
3 RT. FASCIA BEAM 595.05 85.50 5§89.59 557.75 21.84 oK
Alternaiive 1




§CI1-823-0.00
RAMP B OVER FAIRGROUND ROAD

VERTICAL CLEARANCES
Fil PATranSy 319861119418\structures\DocumentsiSiep 7 - Type Study\Bridge Type Sludy\Bridga SCIB23-1593C Ramp B over FairgroundRampB_Verl_Clir.xis)Alternative 1
By: DGS Date:  3113/2007
Checked: SKT Date: 3/21/2007 LEGEND;

User Input - Not Critical
User Input - Critical to Output

Alternative 2 - AASHTO Type 4 Concrete |-Beams

PROFILE DATA - Fairground Road
Uss axisting pavement efevations as Fairground Road will not be reconstructed in this profect

FAIRGROUND ROAD| FAIRGROUND FAIRGROUND RGAD - -
POINT LOCATION ROAD STATION | EXISTING ELEV. @& POINT
k] E/Pavament SB na 567.68
2 Cenlerine na 567,90
3 E/Pavament NB ) nfa 567,75
OFILE D, -
Lingsar PVT Sla. 2607+50.00 PVC Sla, 2610+75.00
PVT Elay. 587.33 PVC Elev, 685.00
g 236%
Verlical Curve; PVC Sta. 2610+75.00 PVI Sta. 2611+50.00 PVT Sia, 2612+25,00
PVC Elev.  §35,00 PVIElev. 595,77 PVT Eley, 599.26
gl 295%
g2 332%
Lvc 150
Superelevation Data: SBtation Left Shoulder Pavernent Right Shouldar
2603+79.13 «4.0% T.4% 1A%
2611+496.84 -4.0% 7.4% hAL
RAMP B LOCATION RAMPE | LT. SHOULDER RT.SHOULDER| RAMP B - FINISHED
POINT DESCRIPTION [ _'STA__[OFF* PGELEV. | X-SLOPE | PYMT X-SLOPE|_ _ X-SLOPE GRADE (8 POINT.
1 RT, FASCIABEAM | 2610+76.24] 7.6 | 595.03 4.0% 7.4% 1% 594,51
2 RT,FASCIABEAM {2810+87.10( 7.50 | 5520 -4.0% 7.4% TA% 594.76
3 RT.FASCIABEAM |2610+98.62) 739 | 59558 -4.0% T4% A% 595.05

* For Cifsets allow pasitive (¥) 1¢ dancla an offselte the sflght of the baseline and negative {-) 1o denote an offset 1o the left of the baseline

STRUCTURE DEPTH Haunch + Max, Tep Flangs = 30 in
POINT | BEAM DESGRIPTION Slab Hauneh Top Flange Web Bot. Flange Splice Total
1 AASHTQ TYPE 4 8.50 3.00 54 - 8550 in
2 AASHTQ TYPE 4 850 3.00 ' 54 - 6850 in
3 AASHTO TYPE 4 8.50 3.00 54 - 65.50  in

VERTICAL CLEARANCE - RAMP B OVER FAIRGROUND RD.

RAMP B - FINISHED GRADE @ STRUCTURE BEPTH| BOT.BEAM | FAIRGROUND RD. - FINISHEQ VERTICAL
POINT LOCATION POINT {in.} ELEVATION GRADE & POINT CLEARANCE {f.}
1 RT. FASCIA BEAM 584.51 65.50 589.05 567,68 21.37 OK
2 RT. FASCIA BEAM 594.76 65.80 589,30 567.90 21.40 oK
3 RT. FASCIA BEAM 598.05 53.80 589.59 567.75 21.84 oK

Allernaiive 2




$C1-823-0.00

RAMP B OVER FAIRGROUND ROAD
VERTICAL CLEARANCES
Filename: £\TranSystems\319861119415\structuresiBocumentsiSiap 7 - Type Study\Bridge Type Sludy\Bridge SCI823-1593C Ramp B aver Fairgraund{RampB_Vert_Clr.xls]Aliernativa 1
By: DGS Dala:  3M3/2007
Checked: SKT Cale;  3/21/2007 LEGEND:
Liser Input - Nol Critical
Lser Input - Critical 1o Quipul

Alternative 3 - W40 Steel Rolled Beams

(8] - 2
Use axisting pavement efevations as Fairground Road will not be reconstructed In this profect

FAIRGROUND ROAD| FAIRGROUND FAIRGROUND ROAD -
POINT LOCATION ROAD STATION | EXISTING ELEV. @ POINT
1 E/Pavement 58 nfa 567.88
2 Centerline nia 567.90
3 E/Pavement NB nia 567.75
PROFILE DATA - RAMP B
Linear: PVT Sta. 2607+50.00 PVC Sla. 2610+75.00
PVT Elav. 587.23 PVC Eley.  535.00
g 2.36%
Verfical Curve: PYC Sta, 2B10+75.00 PVI Sta. 2811+50,00: PVT Sla, 2812+25.00
PYC Elav, 59500 PVIElav. 59877 PVTElav. 59928
a1 238%
92 L%
LvS 150
Superelevation Dala: Station Left Sheulder Favement Right Shoulder
2603+79,13 0% A% ~T1%
2611+95,54 -4.0% 71% -7.4%
RAMP B LOCATION RAMPE | LT. SHOULDER RT. SHOULDER| RAMP B - FINISHED
POINT DESCRIPTION STA. OFF.*| PGELEV. X-SLOPE PVMT X-SLOPE X-SLOPE GRADE @& POINT
1 RT.FASCIABEAM |2510+76.48| €.50 £585.03 -4.0% T1% -T1% 594,57
2 RT.FASCIABEAM |2510+87.30| 6.50 585,30 -4.0% 1.i% -1.1% 594,83
3 RT. FASCIA BEAM |2510+98.78| €.50 585.58 -4.0% 7.1% -1.1% §86.12

* For Offsets allow posilive (+) 1o denols an offset 1o the right of the baselina and nagative (-) io denote an offset to the Jeft of the baseline

STRUCTURFE DE| Haunch + Max. Top Flange = 385 in
POINT | BEAM DESCRIPTION Slab Haunch Top Flange Web Bot. Flange Splice Total
1 W40 Rolled Beam 8.50 2.00 185 36,54 1.65 - 5034 in
2 W40 Rolled Baam 850 2.00 165 36.54 165 - 5034 in
3 W40 Rolled Beam 8.50 2,00 1.65 36.54 165 - 50.34 in

VERTICAL CLEARAMCE - RAMP B OVER FAIRGROUND RD,

RAMP B -FINISHED GRADE @®@| STRUCTURE DEPTH| BOT.BEAM |FAIRGROUND RD. - FINISHED! VERTICAL
POINT LOCATION POINT {in.} ELEVATION GRADE g POINT CLEARANCE (ft.)
1 RT. FASCIA BEAM §94.57 50.34 590.38 567.68 22.70 oK
2 RT. FASCIA BEAM £54.83 $0.34 §90.84 567.90 22.74 oK
3 RT, FASCIA BEAM 565,12 50,34 590,92 567.75 23,17 oK
Alternative 3




| D S

S§CI-823-0.00
RAMP B OVER FAIRGROUND ROAD

VERTICAL CLEARANGCES
Filename: PATranSystems\31886141941 Sisiruciures\Documents\Step 7 - Typs Study\Bridgs Type Study\Bridge SCI1823-1583C Ramp B over FairgroundyRampB_Vert_Clr.dslAllsmative 1
By: DGS Date: 31312007
Chacked: SKT Date: 372112007 LEGEND;

User Input - Not Criticat
User Input - Critical to Oulput

Alternative 4 - 84" Steel Plate Girder

PROFILE DATA - Fairground Road

Use existing pavement elevations as Fairground Road will not be reconstructed in this profect

| FAIRGROUND ROAD FAIRGROUND FAIRGROUND ROAD -~
POINT LOCATION ROAD STATION | EXISTING ELEV. @ POINT
1 EfPavement 58 nfa 55765
2 [Centeriine nfa 567.90
3 |EPavament NB nfa 567.75
PROFILE DATA - RAMP B
Linear: PVT Sta. 260T+80.00 PVEC Sta. Z610+76.00
PVTElav, 587.23 PVC Elav,  $95.00
o 236%
Verlical Curve: PVC Sta. 2810+75.00 PV Sta. 2611+50.00 PVT Sta. 281242500
PVC Eley,  595.00 PVIElav, 586,77 FVTElev.  589.26
gl Zi8%
g2 33%
LG 150
Superelevailon Data: Siation Left Shoulder Pavement Right Shoulder
2603+79.13 -4.0% T1% -11%
2611455.54 -4.0% T1% -11%
RAMP B LOCATION RAMP B ] LT. SHOULDER RT, SHOULDER| RAMP B - FINISHED
POINT DESCRIPTION STA. [OFF.%| PG ELEV. A SLOPE PYMT X-SLOPE A-SLOPE GRADE @ POINT
1 RT.FASCIAGIRDER  [2610+76.4B| 6.80 ( 595.03 -4.0% 11% -1.1% 594.57
2 RT.FASCIAGIRDER  |2610+87.20| 650 ( 589530 -4.0% 11% -1.1% 534,83
3 RT. FASCIAGIRDER | 2610+68.78] 6.80 | B598.58 -4.0% 1.1% -1.1% 586.12

* For Offsets allow pasitive (+) 1o dencte an offset 1o the right of the basefine and negative {-} to denole an offset to the left of the baseline

STRUCTURE DEFTH Haunch = . 40 in
POINT GIRDER DESCRIPTION Slab Haunch Top Flange Web Bot. Flangae Splice Total
1 84" STEEL PLATE GIRDER 8.50 2,00 20 84 20 - 98,50 in
2 84" STEEL PLATE GIRDER 8,50 2,00 20 84 20 - 98,50 in
3 84" STEEL PLATE GIRDER 8.50 2,00 20 84 2.0 - 98.50 In
VERTICAL CLEARANCE - RAMP B OVER FAIRGROUND RD.
RAMP B - FINISHED GRADE | STRUGTURE DEPTH| BOT.GIRDER | FAIRGRCUND RD. - FINISHED VERTICAL
POINT. LOCATION POINT {in} ELEVATION GRADE ® PCINT CLEARANCE (ft.}
] RT.FASCIA GIRCER 594.57 98,50 586.37 567.88 18.69 oK
2 RT. FASCIA GIRDER 564,83 08.50 586.63 567.90 18.73 oK
3 RT.FASCIA GIRDER 565.12 98.50 586.91 567.75 19.18 oK

Allemailve 4




SCI-823-0.00
RAMP B OVER FAIRGROUND RCAD
VERTICAL CLEARANCES
Fllename; PATranSystemsi3198611194 15\ truclures\DocumentsiStep 7 - Type Sludy\Bridge Type Study\Bridge SC1823-1583C Ramp B over FalrgroundyRampB_Vert_Clr.xls]Altematlve 1
: DGS Date:  3/13/2007
Checked: SKT Dater 372172007 LEGEND:;
User Input - Not Critical
User Input - Critical 1o Quiput
Alternative § - AASHTO Type 4 Concrete |-Beams
PROFILE DATA - Fairground Road
Use existing p ! elevalions as Fairground Road will not be reconstrucled in this project
FAIRGROUND ROAD| FAIRGRQUND FAIRGRGUND ROAD -
POINT LOCATION ROAD STATION | EXISTING ELEV. @ POINT
1 E/Pavement SB na 567,68
2 Centerline nta 567.90
3 E/Pavement NB nia 567.75

BROFILE DATA - RAMP B
Linear PVT Sta. 2607+50.00 PVC Sta, 2810+75.00
PVT Elev. 587,33 PVC Elev., 595,00
g9 236%
Verfical Curve: PVC Sta, 2610+75.00 PVI Sta. 2611+50,00 PVT Sta. 2692+25.00
PVC Eley. 53500 PVIElev. 58677 PVT Elav. 580.26
ol 2.36%
92 3.32%
e 150
Superelevation Dala: Station Left Sheulder Pavement Right Shoulder
2803+79.13 1% 1A%
2611+95,54 -4.0% TA% TA%
RAME B LOCATION RAMPE | LY. SHOULDER RT. SHOULDER| RAMP B - FINISHED
POINT DESCRIPTION STA. OFF.*| PGELEV. XSLOPE PVMT X-SLOPE X-SLOPE GRADE (& POINT
1 RT.FASCIABEAM | 2610+76.24| 7.36 585.03 -4.0% 7% =1.1% 594.51
2 RI.FASCIABEAM |25610+87.1G] 7.50 595,20 -4.0% 7% A% 594.76
3 RT. FASCIA BEAM | 2610+98.62] 7.39 595.58 -4.0% 7.1% 1.1% 595.05

* For Offseis allow pasitive (+) 1o denata an offset 1o the right of the baseline and negative (-} to dencle an offsat ta the left of the baseline

STRUCTURE DEPTH Haunch = 30 i
POINT | BEAM DESCRIPTION Stab Haunch Top Flange Web Bot. Flange Splice Total
1 AASHTO Type 4 a.50 3.00 0o 54 - 60 - 6880 In
2 AASHTO Type 4 850 3.00 0o 54 00 - 6850 i
3 AASHTO Type 4 8.80 .00 00 54 X1} - 68.50  in
VERTICAL CLEARANGCE - RAMP B OVER FAIRGROUND RD.
RAMP B - FINISHED GRADE ¢@| STRUCTURE BEPTH| BOT.BEAM | FAIRGROUND RD. - FINISHEQ VERTICAL
POINT LOCATION PCINT (in.} ELEVATION GRADE @ POINT CLEARANGE {it.)
1 RT. FASCIA BEAM §94.51 65.50 589.05 567.68 21.37
2 RT. FASCIA BEAM §94.76 65.50 589.30 567.90 21.40
3 RT. FASCIA BEAM £95.05 65.50 588,59 567.75 21.34

Alternaiive 5

OK
OK
OK
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NOTES

EARTHWORK LIMITS SHOWN ARE APPROXIMATE. ACTUAL SLOPES
SHALL CONFORM TO PLAN CROSS SECTIONS.

PdWER AND TELEPHONE LINES TO BE RELOCATED

CH2ZMHILL

5775 Perimeter Drive, Suile 180
Dublin. Ohlo 43017

DATE
03/07

STRUCTURE FILE NUNBER

REVIEWED
sScd

DRAWN
JBA
REVISED

DESIGNED
DGS
CHECKED
SKT

SCIOTO COUNTY
2608+79.21

STA.
TO STA. 2617+54.82

PROPOSED STRUCTURE

TYPE: THREE SPAN COMPOSITE CURVED STEEL ROLLED BEAMS

(WEATHERED ASTM A708, GR 50W) WITH REINFORCED
CONCRETE DECK ON JOINTED STUB ABUTMENTS
BEHIND 2:1 SLOPES

LENGTH OF SPANS:g2’ -2% - §8%-9% - 607 -D"
C-C BEARINGS, MEASURED ALONG
£ CONSTRUCTION

-ROADWAY.- 30’ -0" TOE/TOE PARAPETS
SIDEWALK: wowne

DESIGN LOADING: Hs2s aND THE ALTERNATE WILITARY
LOADING, FWS ~ 60 LB/FT*

-'SKEW.- 11°01738" LEFT FORWARD, WEASURED FROM THE
. NORMAL TO THE CONSTRUCTION CHORD

WEARING SURFACE: MONGLITHIC CONCRETE
APPROACH SLABS: As-i-81 (30°-0° LONG)
ALTGNMENT : HORIZONTALLY CURVED (B RADIUS - 509.30°)
SUPERELEVATION: o.07! FT/FT

LATITUDE: n 38°53731~

LONGITUDE: w 82°59:51~

PLAN
BRIDGE NO. 5CI-823-1593
RAMP B OVER FAIRGROUND ROAD - ALT, 3

SITE

5¢r-823-0.00
PID 19415
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—45—_’ INDICATES BORING LOCATION

NOTES

EARTHWORK LIMITS SHOWN ARE APPROXIMATE. ACTUAL SLOPES
SHALL CONFORM TO PLAN CROSS SECTIONS.

POWER AND TELEPHONE LINES TO BE RELOCATED

CH2MHILL

5775 Perimeter Drive. Suite 180
Dubiin, Ohlo 43017

DATE
03/07

STRUCTURE FILE NUMBER

REVIEWED
5Cd

DRAYN
JBA
REVISED

DESIGNED
[2:5
CHECKED
SKT

SCIOTO COUNTY
STA. 2610+05.26
TO0 STA. 611+76.91

PROPOSED STRUCTURE

TYPE: SINGLE SPAN COHFOSITE STEEL PLATE GIRDERS
3 (WEATHE W) WITH

RED ASTM A708, GR 50
REINFORCED CONCRETE DECK ON JOINTED
STUB ABUTHENTS BEHIND 2:1 SLOPES

LENGTH OF SPAN: 187/-0% 0~C BEARINGS,
. HEASURED ALONG B COHSTRUCT.ION
ROADWAY :

307 -0% TOES/TOE PARAPETS
S‘IDEWALK- NONE

DESI GN LOADING: Hs25 AND THE: ALTERHATE MILITARY
LOADING, FWS = 60 LB/FTE

SKEW : 10°34°31" LEFT FORWARD, MEASURED FROM THE
NORMAL To THE CONSTRUCTION CHORD

WEARING SURFACE: WONOLITHIC CONCRETE
-APPROACH SLABS: as-i-8! (30°-0* LOKG)
ALIGNMENT : HORIZONTALLY CURVED (8 RADIUS = 509.30’)
SUPERELEVATION: o.071 FT/FT

LATITUDE: n 38°53'31~

LONGITUDE: w g2¢59:51+

PLAN
BRIDGE NO. SCI-823-1593
RAMP B OVER FAIRGROUND ROAD - ALT. 4

SITE

SCI-823-0.00
PID 194/5
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ENGINEERS + ARCHITECTS +« SCIENTISTS
PLANNERS » SURVEYQRS

March 29, 2007 -

Mr. Rob Miller, AICP

Project Manager

CH2ZM Hill

5775 Perimeter Drive Suite 190
Dublin, Ohio 43017

Re: SR 823 and US 23 Interchange — Fairgrounds Road Structures
Preliminary Retaining Wall and Bridge Foundation Recommendations
Project SCI-823-0.00
DLZ Job No.: 0121-3070.03

Dear Mr. Miller:

This letter reports additional preliminary recommendations for the proposed retaining walls and
bridge foundations at the SR 823 and Fairgrounds Road site. This document is an addendum to
our report of Preliminary Subsurface Exploration and MSE retaining wall and Embankment
Evaluations, dated October 4, 2006. Additionally, this document presents alternative wall types
and ground improvement techniques that could be employed at this site. This document presents
options for walls 1 and 2, adjacent to Fairgrounds Road only. Recommendations for other
retaining walls at the interchange will be presented in separate documents.

It is anticipated that three proposed bridges will span existing Fairgrounds Road. It is understood
that one structure each will be required for Ramp B, Ramp C, and Mainline SR 823.

The findings and recommendations presented in this document should be considered preliminary.
After the structure and wall configurations have been finalized, additional borings will be
necessary to finalize the structure and retaining wall recommendations,

Preliminary Abutment Retaining Wall Recommendations — Fairgrounds Road Structures

As outlined in the October 4, 2006 report, DLZ recommended that MSE walls, built using staged
construction and wick drains, were the most economical solution for the walls at the proposed
interchange. However, as stated in the report, the subsurface conditions at the site are marginal
for MSE walls and there is a significant risk of detrimental settlement occurring over time. In
addition, it is anticipated that the final wall borings may reveal subsurface conditions that are
poorer than those encountered by the preliminary borings, resulting in excessive settlements that
may preclude MSE walls from being used.

6121 Huntley Road e Columbus, Ohio 43229-1003  (614) 888-0040 » FAX (614) 848-6712
With Offices Throughout The Midwest
www.dlz.com
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SR 823 and US 23 Interchange — Fairgrounds Road Structures
Preliminary Retaining Wall and Bridge Foundation Recommendations
March 29, 2007

Page 2 '

Representatives of CH2M Hill expressed concern about the shear strength selection of the
foundation soils of this site. At the request of CH2M Hill, DLZ has elected to assume more
conservative values to carry out the preliminary analyses and to develop design parameters. The
assumed values were based upon soil conditions encountered in boring B-1133. It should be
noted that an extensive testing program (including in-situ testing) will be executed for
“approved” structure and wall configurations to more accurately determine the appropriate shear
strengths for use in analyses and design.

Consequently, we have re-evaluated the subsurface conditions and have analyzed an MSE wall
using the conditions encountered by boring B-1133. The revised analyses indicate that MSE
walls could be built in approximately ten-foot stages while maintaining adequate undrained
bearing capacity. Additionally, primary consolidation is estimated to be approximately 9 inches
(at the wall face). Differential settlement is estimated to be greater than 1.0 percent, which is
typically considered to be the maximum allowable differential settlement. In addition to primary
consolidation, secondary compression settlement was evaluated, and was found to be less than 1
inch over 75 years (service life). Consequently, secondary compression settlement is not
considered to be of significant concern at this site. The results of bearing capacity, MSE stability
(sliding and overturning), and settlement calculations are attached. Also, the results of MSE and
embankment global stability results are attached.

Based upon the risk associated with using conventional MSE walls at this site, even with staged
construction, we offer the following preliminary alternative recommendations for the proposed
abutment retaining walls at the Fairgrounds Road site.

Option 1
Preload with Temporary Geotextile/Fabric-faced Wall and Build Conventional
MSE Wall

As stated previously, primary consolidation has been estimated to be approximately 9
inches at the proposed wall face. A preloading (surcharge) embankment could be
constructed at the Fairgrounds Road site to consolidate any soft and compressible
foundation soils. Fabric-faced walls may be built with vertical or nearly vertical slopes
(1H:20V batter) to allow preloading of soils near the existing road. Preliminary analyses
indicate that the surcharge load must be constructed in 10-foot stages to maintain
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adequate undrained bearing capacity. It is recommended that settlement plates and
piezometers be installed to monitor consolidation and pore pressures in clay layers.

Based on the preliminary results of consolidation tests at the site, the time to 90 percent
consolidation (without wick drains) has been estimated to be approximately 110 days.
This duration can be shortened through the use of wick drains. Wick drain spacing and
resulting consolidation times (90 percent consolidation) are presented in the table below.

Time Rate of Consolidation Estimates Walls 1 and 2

. to9 Without Wick . typ With Wick

‘Wall Locations Drains (days) Spacing (ft) Drains (days)
SR-823 over 0 5.0 30
Fairground Rd 1 7.0 4
_ 9.0 60

Wick drain treatment areas should extend 10 feet beyond the limits of the retaining walls,
and be advanced to the top of rock.

The surcharge embankment should remain in place until at Jeast 90 percent of primary
consolidation has occurred. Once the surcharge embankment has been removed,
construction of the MSE wall may commence. The MSE walls should also be
constructed in 10-foot stages to maintain adequate undrained stability. When the
surcharge embankment is removed, it is anticipated that the foundation soils will rebound
slightly before they consolidate again under the weight of the new MSE wall and fill.
Settlement calculations using the recompression index for the fine-grained foundation
soils indicate that the primary comsolidation beneath the new MSE wall will be
approximately 2 inches with differential settlement being approximately 0.4 percent.

Fill material should be selected that can be used for both the surcharge embankment and
the conventional MSE wall backfill. Also, consideration must be given to the
degradation of the geotextile fabric when exposed to UV light. The selected fabric must
be able to withstand the planned exposure to UV light during the service of the temporary
surcharge walls., If degradation due to UV exposure is of significant concern, a
temporary cover such as shotcrete or a UV resistant fabric cover (exposed face only)
should be considered.




(

@w

ENGINEERS * ARCHITECTS » SCIENTISTS
PLANNERS » SURVEYORS

SR 823 and US 23 Interchange — Fairgrounds Road Structures

Preliminary Retaining Wall and Bridge Foundation Recomimendations
March 29, 2007

Page 4

Option 2
Deep Soil Mixing (Grouting) with Conventional MSE Retaining Walls

Soil mixing may also be considered to strengthen the foundation soils. The deep soil
mixing would create a concrete/soil mass, which would provide suitable bearing for
conventional MSE retaining walls. The treatment area should extend approximately 10
feet beyond the limits of the retaining wall fill, and the soil mixing should extend to the
top of bedrock. After the soil is treated, the MSE wall can be constructed with negligible
settlement. For preliminary cost estimating purposes, 80 percent replacement (mixing)
should be assumed in the areas to be treated.

Option 3
Preload with Temporary Geotextile/Fabric-faced Wall and Build Pile-Supported,
Reinforced Concrete Retaining Walls

Pile-supported walls could be considered for these locations. If the piles are driven to
bedrock, the settlement of the walls founded on piles would be negligible. However, the
embankments behind the walls would settle, resulting in potential distortion of the new
retaining wall and differential settlement between the wall and the embankment fill.
Consequently, to reduce this differential settlement, it is recommended that the
foundation soils be surcharged and allowed to consolidate prior to constructing the walls.
Fabric-faced walls may be used to surcharge the soils near the existing road. These walls
should be built according to the recommendations outlined in Option 1 on page 2.

If Option 3 is used, piles should not be driven and construction on the wall should not
begin until at least 90 percent consolidation has been achieved. Piles to support the walls
should be driven to refusal on bedrock. Estimated pile tip elevations for the structures are
provided on page 6.

The surcharge embankment may be removed prior to constructing the pile-supported
retaining wall. -~ Alternatively, consideration could be given to leaving the surcharge
embankment in place. This may not be feasible due to the dimensions of the proposed
retaining wall and the space required for construction. If left in place, the void space
between the surcharge embankment and the reinforced concrete retaining wall should be
filled with suitable material and compacted. If there is not sufficient space to properly
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compact a granular fill material, a flowable-fill material, such as a low-strength concrete,
could be considered.

Other Options

Other ground improvement techniques such as controlled modulus columns (CMC) could
be considered to stabilize the foundation soils prior to construction of the walls and
embankments at the interchange. However, it is understood that ODOT personnel do not
want to explore this technique at this time.

The use of vibro-compaction has been considered to improve soils at this site. Although
- vibro-compaction could improve shear strengths in granular layers, several concerns still
exist that may preclude the use of this technique at this site. Some concerns are the
- potential settlement of nearby railroad tracks and the low undrained shear strength of clay
(fine-grained) layers across the site. The fine-grained soils would not realize an
appreciable increase in undrained shear strengths using this technique. Consequently,
this technique is not recommended.

Preliminary Bridge Foundation Recommendations

In the area of the proposed structures, borings generally encountered, bedrock at depths ranging
from 13 to 21 feet below the ground surface. Bedrock encountered in the borings generally
consisted of soft to medium hard Shale, which was highly to moderately weathered and
moderately fractured.

It is recommended that driven H-piles be used to support the proposed structure. Pile tip
elevations have been estimated for HP 12x53, 70-ton piles driven to refusal on bedrock. Other -
H-piles could also be considered to support the bridge abutments. For preliminary purposes, the
pile tip elevations provided for the HP 12x53 piles are also considered to be representative of HP
10x42 and HP 14x73 piles. It is anticipated that the piles will penetrate one to two feet into the
bedrock. Because of the tendency of some shales to relax, it is recommended that the contractor
restrike the piles 24 hours after installation to ensure the allowable bearing capacity of the pile is
met.

Typically, a minimum of 15 feet of embedment is required for bearing piles. The overburden
thickness on this site ranges from approximately 13 to 21 feet. It is anticipated that some piles
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will not achieve the required 15 feet of embedment. If this is of concern, the piles could be pre-
bored and socketed five-feet into competent bedrock. Alternatively, drilled shafts could be
considered for support of the abutments,

If lateral loading or uplift is a concern, consideration could be given to using drilled shafts to

support the abutments.

If significant uplift or lateral loading of the structure foundation is

anticipated, DLZ should be notified so that we may revise our recommendations as necessary.

A table summarizing the site conditions and foundation recommendations (assumes single-span
structures) is presented below.

Summary of Foundation Recommendations, HP-12x53, 70 ton Driven Piles*

. Existing Ground . R
. Structure Element Boring Surface Elevation Estlmatfad Pile Tip
Number Elevation (Feet)
(Feet)
Mainline Rear B-1146 567.7 551.7
Abutment
(Westbound) over 7 4
Fairgrounds Road orwvar B-1144 565.2 542.2
- Abutment
Mainline: Rear B-1145 567.3 551.3
Abutment
(Eastbound) over Forward
Fairgrounds Road Abutment TR-55A 565.4 544.4
East
Ramp B over Abutment IR-58 >67.1 5306
Fairgrounds Roelld West B-1113 566.8 5458
Abutment
East
Ramp C over Abutment TR-34 3669 3504
Fairgrounds Road West B-1116 565.8 544 8
Abuiment

* Cited pile tip elevations are considered representative of all H-piles being considered.
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Closing

We appreciate having the opportunity to be of service to you on this project.

hesitate to call if you have any questions concerning our report.

Sincerely,

DLZ OHIO, INC.

%/%

Steven J. Riedy
Geotechnical Engineer

Dﬂo-‘ﬂw V4 ﬂﬂ/““; LE. (‘7“)

Dorothy A. Adams, P.E.
Senior Geotechnical Engineer

Attachments: MSE Wall Stability Calculations
Settlement Calculations
Results of Laboratory Testing

cc: File

MAproj\0121\3070.03\nterchanges\US 23\Correspondence with CH2\Fairgrounds Road Preliminary 3-28-07.doc

Please do not
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SUBJECT Client  CH2M Hill JOB NUMBER 0121-3070.03

Project  SCI-823 Portsmouth Bypass SHEET NO.
Item  MSE Wall Stability COMP.BY =
Fairgrounds Road Walls 1 & 2 CHECKED BY ”@, C
Based upon strengths from boring B-1133
[ STABILITY OF MSE WALL (Using Pile Supported Abutments)
‘ Assumptions: Wall Properties ional Soil Properties

I 1 Estimated height of embankment; H=32' H+D ¢ psf  Cohesion
2 ltis assumed that the bridge is supported on piles Vmse ¢' deg Friction angle
3 Ground water; Dw=0.0' L Wy = psf Traffic loading
l 4 Traffic loading is neglected in resisting forces L factor Length factor-range (0.7 - 1.0)
5 é = Friction Angle of Embankment Fill

] RESISTANCE AGAINST SLIDING ALONG BASE

| Dimensions
Thrust: P =K, [— yH? + a)TH}
] 2
where; K =tan (45— ﬂ) K, = 033 Ly
2 ] I
l P, = 27,027  lbs per foot of wall ,Li_.
EMBANKMENT //%_» X
Resistance: P =W Drained FILL I -
| = W) (Drained) i
2 T —Ftm g
where; B= (5) tan (¢) m = 037 [ REINFORCED /& X
! | / g
| P ZoKE :
P, = 45,177 _Ibs per foot of wall e
| USE THIS VALUE . VAR
O p-
P = L(C) (Undrained) ‘
! P, = 78,750  lbs per foot of wall W
Use Drained Value L
I > Calculated Required
FS = ‘1;'“ FS = 167 FS = 150 Resistance Against Sliding is
I RESISTANCE AGAINST OVERTURNING
* Summation of Moments about point "O" (base of wall).
I * Traffic loading is neglected in resisting forces
M esiss = " B L-X L
I Mremm]g 230407375 lb-ft 2lvlresistin g (L o X)YY(X +( 2 )} + L(H = Y)'Y[E
TMoerming = 331,485 Ib-ft v, -k |l 7Hz(fi ro,H 2
i 2 3 2
] SM Calculated Required
FS = B FS = 6.6 FS = 2.00 Resistance Against Overturning is

5 overturnin &

I =M




SUBJECT Client  CH2M Hil JOB NUMBER 0121-3070.03
Project  SCI-823 Portsmouth Bypass SHEET NO. =z OF I
ltem Fairgrounds Road Walls 1 & 2 COMP. BY <7 DATE 2.95%2

Based upon strengths from boring B-1133 CHECKED BY ~124.4 | DATE %~
l BEARING CAPACITY OF A MSE WALL (Using Pile Supported Abutments)
Ref: {AASHTO; STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES, 17th Edition, 2002}
TRAFFIC LOADING Soil Properties
l Y YEMB Unit weight Embankment fill
1 ‘ ‘ O'ems Friction ang. Embankment fill
l /u:*” X YFDON Unit weight Foundation soil
EMBENEMENT /LTM'— c Cohesion Foundation soil
l e [::_t . E ) Friction ang. Foundation soil
T “‘—‘7/;"":“* e % H c' Cohesion Foundation soil
l p // T e r@ g ¢’ Friction ang. Foundation soil
AR g Loads and Parameters
| i Vi S /:;T ‘ wt = traffic loading
Qs D- L=B length of mse block
I ‘ W L factor = Length factor-range (0.7 - 1.0)
L D embedment depth
Dw groundwater depth
I Effective Bearing Pressure HED': io=: 2 i35 -
W AW H = 32 | height of wall
l A ST BTk Oy = 4475 psf Ka = 33
[ Pa = 11667 ft moment arm
Ultimate undrained bearing capacity, g . [ wt = 175 ft moment arm
! 1 B' = 2852 ft
Guur =N+ opN 27BN, qur = 1715 pst ¥' = 576 pef
I Gorr W, = 5,520 1b/ft of wall X =
9are = pg qaur = 686 psf Wmsea = 94,500 1b/ft of wall Yy =
I Wmnses = 27,600 1b/ft of wall
Factor of Safety = %0.38 No Good
‘ Thee raultl- layered  beating Capacity Analysis Bearing Capacity Factors for Equations
Ultimate drained bearing capacity, g 4 Undrained Drained
, N, 514 N, 27.86
| qur=cNetopN, 42BN, dur = 18,726 pst N, 100 Ny 16.44
i N.  0.00 N, 19.34
| TeeT RS Que = 7,490 psf
Eccentricity of Resultant Force Kern
l Factor of Safety = 4.18 OK e = 149 ft e<l/6 = 525 #t

—— BB L LA M. 440N FRACTT ik Dilaad

UIRMDNONT 21 DA




foset/e u.__kﬂf drs a.?.u' €0 '0L0E~1210 ‘DN 193rDHd WU IO OIPRNIN WY ZLEHE6 LODZIIZIE “Bprfitiqes 2 ¢ hED"BEOE ZL oIy
00 '0-€28-133
SISATIYNY ALITIEVLIS vEB™ D 3ISK
ce11-g Buiuog uo pasog
SasA}ouy DIWS1aS PUD PaUIVUAF ‘Paulvdpun
Ll Fc kS
¥/E'T=S4 2IWS|ag
Pyy'1=S4 paulo.dqj
¥/0'1=8S4 pauvioJdpun
701G 13 o —_—
S
- 2 ~ ~
P
o ™~
- Z2zs = NS -
< _ | © N
= Z6e5 3 7 AN Z0eg 13 ’ N -
\ @ |- 0 e, ) /
~ \
N.owm.__m\ \\
~
e/ HO'T="]
\ - 0 ) @ JUsUpaguWs ,0'E
i~ \ 34UbisH N4 ,2€=H
— £ NoM
N.Numm ._.m t———— =] —
HO "1=1 £2—-dS 30 £€28-3S
sisAyouy A3NigoS
Sl St cooo!L St 00CCL H20dpag Q 1033V
Ggl 6C ) 0 00§ A0Y1] A3IS 1JO0S| G 1031 0N
0ZL 62 0 0 00¢ }US ApUOS 3308 | ¥ 101330l
gcl 62 0 0 00GZ Av)]) puo 13I8 F31AS AU3A L £ 1031 0Y
0¢l 0,9 0 0e 0 N4 '9wd P3320dwo]| 2 10/4310K
0¢ [ 00001 0F 00001 W4 3ISW[ 34S1amiybig] 1 J0I4339W
(3D L | Bap) .0 | (F5d I | (0apy ¢ | (IF50y J SUAL JJ0S  ADU3TS[SUD] 101157 O
pauou( paurodpun
— 3 [ g Cco o o 4 Cc4ofm




0ore1/e .wrma__ ¥rs Jwd , €0 '0L0E-T210 'ON 133r0dd AL SHSYYIACAE DIRAZICN ‘WY ETHET6 LGDZISZIE 'Bmp Quines : z i NEe'0L0Eu ZL ooy
Q0 '0-€28-138
SISATYNY ALITIEVLES WEDTY INIWINYEWI
'psu0] pabors B A2111003S JuUaLUDOW]
£e11-g Butdog uo pasog
abuoyouagul £2-sn
Z7 Fv S 492
X=S 4 DIWS|3S
691 1=S4 pPsu0d(]
920'T=S 4 RauloJpun
20le g / o — — —
~ ~.
Z2es 3@ - / ® N -
7 ~N -
2628 13 \ N 2o0gs 3 / @ / A -
\ . - B / /

Zove 14 \
/ ©
\\ :

I
{ £62°1=54 pauteipun "5z=H pebe}s

£e-as

/

¢8i5 13

GGT'T=S4 paujoug
aJno4 adois a3ugul

¥l S¥ 00001 St 00001 HooJpag G 10l21 0K

szl 62 0 0 0o¢ ADI3 AQIS 1305 ¥ 1014230}

0Z1 6¢C 0 0 00¢ FIS APUDS 3JO0S{ £ 101830

Gzl 67 0 0 00GZ AGY] pUo 1S F3IES AUSA| 2 103830

0zL oc 0 og 0 n4d 'qu3 Pa300auwo] | T 104383 0K

(42D A Ospy S (45 O O3py & <4595 2 adA] IoS  ADuais|suo] YOS 0K
pauoJl paurodpun

—  remsess 000 e see— O GG———S— 00 s e —  TOmoTES m—

1UBlaH xoW ,9E€=H
FUsWHUOGW T
30 £28-3S
sisAyouy A3NOo3s

1 3 [ 1

e S i N s s W S N s S s S s SO s S s RO s N s S s R




ppLShdyoaloa DASANZIO WY LEPZ6 LOCZIIZ/E “Amprinnge)s

wret/z awa | us 0wo|  €0°0L08-1210 ‘DN 103N otz lart

00 '0-Ee8-138

SISATYNY ALITTIEYLS T9E0719 LNIWINVEW3
psuo0] pabors 3 A3111003S FUIWHUDOWF
gg11-g Buiuog Uo pasog
abuoysuazul £2-sn

L1 He 9 745

X=S4 DIWSI3S
28/'2=S4 pauoJdq
6/2'T=S4 pauloJdpun

gl
eall

3Yblay xoW ,9&=H

FUSWHUOGWT
£2-dS 30 £28-3S
sisAyouy  A3icoas

60£'2=S4 pauroug
aJunjo4 adoys a3uIFu]

Chi St 00001 c 00001 »o0Jpag S 10453 0K
Gzl 62 0 0 00¢ A0 ALIS 3305 ¥ 10431 0|
0zl 67 0 0 00§ IS Apuog 330S| £ 19483 0K
GZl 6¢ 0 0 0052 ADY] PUD S FJHES AJIA| 2 10jWo3 VK
0zl og 0 0g 0 N4 943 pafooduwo]| T 1OIMa30K
320y 4 (Dap; ¢ | ¢80 3| (O8p) & | (450) 3 adA] oS  ADU3LS|SUO]) 101423 O
pau|oug pauloJpun
— o1 31 —4J CJ 3 1 21 | | (3 1 31 4 3 3 1 1




Ll o

z

OF I7
DATE (2= O
oare 3/~ A7

7

Vot r ik

PROJECT NO.
SHEET NO.

LMz M E S opeT D=9

CLIENT.

fe

DLZ

ENGINEERS + ARCHITECTS « SCIENTISTS

STE

CHECKED BY__ D AA-

COMP. BY

7

!

?7():' 7[5}'}}09,3 }% Eyﬁﬂ-ﬁ'ﬁ

SUBJECT /5~ 73 lutprchance.
£ v/

&

PROJECT__S¢€!- 823

PLANNERS + SURVEYORS

i

E;m:"mm‘(j"; /Qd

Y

e

'ttakm

{;a—#é 247 A{}

SRR R R RN R Ll 3
: : H i i ; & ; i ! ; :
: ! : i : ! \ i H i : :
JESU YOS S DU : umw W o . : S SO S - -
o Ny ..Hm N
L e e B VI e~ & | e S o -
A 3 ~
IO R A | N e S LR B o 2 & _ oy e
g v H ; 3 ] & i
A ] X ~Z Qi m ;
R . ! W W 3 W L o . .
H i L 1 — & ' ! :
! : : ; o= N ! ; V.. :
I SO A I I P > PR RN 1) 120 % B UE )
e T s = W ) e
SN TR NN N~ S W,I Y ) =3 % — Lé&.w . . -
i [ " & ul : ! :
R R EEAL & R N
,,,,,, : {0 T & ] : : ;
Kis I ™ N v Y
- N - E
H 3 i '
g3 A S Y 3 N
: " oY ) () ¥ Vi S :
L 1 ¥ S i . 5 i I
—. I.'.Imll D ll.lﬂhﬂu " m.“ ll--m 1 m S caly Wi noklmm
il g 1 8ad N 13 4 35 ,
DT :.? “ o 5 - 3
i i ~ P 5\ M 3l - -
3 i 3
S S
. BN
5
=

[
<)
d
<}
S
<Fu
s
P
e
-5
& fw\o
_ _ 3 » TR
: ks e A G - -
) ” Dr vy W0 o
S T =w J__ 8 &
..... _w-}'uw.ﬂ S v | I = e
i i-Wﬁ- 3L S5 . 3 S N.mlf )
i ™ St
: ' ” - £ .Wm, 2 ST -
B I Rt , 3 o TS "
. ; : 1 _ W
: b r ! | Yy oo l.#..l?
S IR BECERE R +
: : ! o 3 il i :
N ErS 1 $1 3 -
' |I.lm$}i.s i‘M.WJJ 5. : B M M wml I...mﬁu e T:...RW}FF o - —
: “ey i 1y ; T A N : :
Tt i — Uy R NS = S
e e R R B2 { N e R -
: _/ i ! MRS /ﬂv M 'W. =13 : 4 U : :
PR = A - w; fm ot bt L Ly _
” Y Y o SRS R o
o Nwg [ ESSIE R s | SN R d \
i | ~3 RTEN R Poorel
S U SR T g 3 et ,m - MIM»HM.:%&L!;M..-‘_.:_,i_ SN PR R S -
o RN E s NEEES -
b N & ~ ) L2d I B I Mt B TN UT,.,,, S ]
ol NS | S o | = d JTs 1T g
e N 4 SRS R b WY S R P EURN S DS B A g
EKEREREAERE Se 13 ¥ BN ,. |
DU TAo-. S S SR : H ] T T s TSP ———— - !
. B i i N :
X 9 © IR ) |
=T XU Te s _ o ‘
IR | ey pgym AR o —-t - ! R A S| e —

N S NN S S




L1 []

C1

&[]

I R S B

I R BN R G

wwwwmmmmu;mwwwwwwwmmmmmmmwwwmmwmwwuuwmmmmwwwwmmwmwwwwuwmwwuw

Project Name : SCI-823 Client ! CH2M HiTl
File Name 1 23-12 Project Manager : P Nix
Date : 2/28/10 Computed by : SIR
settlement for X-Direction
Embank. slope, x direc. = 60.00 (ft) Height of Fi1l H = 30,00 (ft)
direc. = 60.00 (ft) Unit weight of i1l = 120.00 (pcf)
Embankment top width = 120.00 (ft) p load/unit area = 3600.00 (psf)
Embankment bottom width = 240.00 (ft) Foundation Elev. = 563.20 (ft)
Ground surface Elev. = 566.80 (ft) )
water table Elev. = 556.80 (ft) unit weight of wat. = 62.40 (pcP)
LAYER COEFFICIENT UNIT SPECIFIC VOID
N§. TYPE THICK. COMP. RECOMP. SWELL. WEIGHT GRAVITY RATIO
- (fr) (pcf)
1 INCOMP. 3.0 --—-= —-—-—  —om-- 120.00 - —_——
2 coMP. 12.5 0.210 0.050 0.000 120.00 2.65 0.64
3 COMP . 2.5 0.050 0.05¢ 0.000 120.00 2.65 1.00
SUBLAYER SOIL STRESSES
N§. THICK. ELEV. INITIAL MAX.PAST PRESS.
(ft) (Ft) (pst) (pst)
1 INCOMP.
2 5.65 560,38 771.00 771.00
3 6.25 554.42 1336.80 1336.80
4 2.50 550.05 1588.80 1588.80
X = 0.00 X = 12.00 X = 24.00 X = 36.00
Layer Stress Sett, Stress Sett. Stress Sett. Stress Sett.
(pst) (in. (psf)  (in.) (psf)  (in.) (psfy  (in.)
1 INCOMP. INCOMP. INCOMP. INCOMP.
2 16.58 0,08 374.97 1.49 745.97  2.55 1113.94 3.37
3 80.49 0.24 374.74 1.03 730.00 1.82 1088.95 2.49
4 122.11 0.02 389.067 0.07 730.70 0.12 1081.51 0.17
«;f@ 2.60__ 4.49 6.02
— A —
‘X =  48.00 X =  60.00 X = 72.00 X = 84.00
Layer Stress Sett. Stress Sett, Stress Sett. Stress sett.
, (psf)  (in.) (psf) (in.) (pst)  (in.) (pst)  (in.)
1 INCOMP. INCOMP, TINCOMP. INCOMP.
2 1478.45 4.04 1824.35 4.58 1840.10 4.60 1840.43 4.60
3 1442.18 3.05 1733.20 3.47 1802.29 3.56 1809.80 3.57
4 1421.25 0.21 1686.95 0.24 1780.00 0.24 1798.66 0.25~
7.30 8.28 8. 40 {,,.Ji:?-ﬂ 8.42
Page 1 éé
rrany

Us-23 walls 1 and 2 Initial Consolidation

Sheet § of 17
UAAAAA ONE DIMENSIONAL SETTLEMENT ANALYSIS/Federal Highway Administration AAAAA¢
INCREMENT OF STRESSES BENEATH THE END OF FILL CONDITION
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Zheet G of 17

us-23 walls 1 and 2 Initial Consolidation

X = 96.00 X =
Layer‘ streaess S@‘tt. Stress
(psf) (in.) (psf)

1 TINCOMP. TINCOMP. INCOMP.
2 1840.49 4.60 1840.51
3 1811.50 3.57 1812.04
4 1803.68 0.25 1805.38

wow ow W W W W Ww W w

AAAABA Hit arrow keys to display next screen. <F&>

108.00
Sett,
(in.)

4.60
3.57
0.25

X =
Stress
(psT)

1840.52
1812.18
1805.81

Page 2

120.00
sett.

(in.}

4.60

w
Wi
~
WO oW W oW W W W W W w W W

Print. <F10> Main Menu AAAAAL
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uUs-23 walls 1 and 2 Consolidation after surcharge

2 3 3 C3

<heet 10 o 17

UAAAAA ONE DIMENSIONAL SETTLEMENT ANALYSIS/Federal H1ghway Aﬁm1n1strat1on AAARK;,

INCREMENT OF STRESSES BENEATH THE END OF FILL CONDITION Z
2 .
® project Name @ SCI-823 Client : CH2M Hil] 3
2 File Name 1 23-12 Project Manager : P Nix ®
® pate 2/28/10 ~ Computed by : SIR :
3
3 3
3 settiement for X-Direction :
3
® Embank. slope, x direc. = 60.00 (ft) Height of fill H = 30.00 (ft) 3
3 direc. = 60.00 (ft) uUnit weight of fil1l = 120.00 (pcf) 3
® Embankment top width = 120.00 (ft) p load/unit area = 3600.00 (psf) 3
3 Embankment bottom width = 240.00 (ft) Foundation Elev. = 563.20 (ft 3
# ground surface Elev. = 566.80 (ft) ) 3
* Water table Elev. = 556.80 (ft) uUnit weight of wat. = 62.40 (pcP) :
3
3 3
8 LAYER COEFFICIENT UNIT SPECIFIC VOID 3
3 N§. TYPE THICK. COMP. RECOMP. SWELL. WEIGHT GRAVITY  RATIO 3
: (Ft) (pcf) :
3 1 INCcOMP., 3.0 ----— ——omm e 120.00 - ———— 2
2 2 comp., 12.5 0.210 0.050 0.000 120.00 2.65 0.64 3
: 3 comp. 2.5 0.050 0.050 0.000 120.00 2.65 1.00 :
3 SUBLAYER SOIL STRESSES 8
3 N§. THICK. ELEV. INITIAL MAX.PAST PRESS. 3
: (ft) (fo (pst) (psf) >
3 1 INCOMP. 3
3 2 5.65 560.38 771.00 4713.89 B
3 3 6.25 554.42 1336.80 5375.00 3
: 4 2.50 550.05 1588.80 5861.11 :
3 3
3 3
: X = 0.00 X = 12.00 X =  24.00 X = 36.00 s
* Layer Stress Sett. Stress Sett. Stress Sett Stress Sett. 3
: (psf)  CGn.)  (psB)  (in)  (psf)  (n.d) (psH)  (in) :
3 1 INCOMP. TINCOMP. INCOMP. INCOMP. 3
8 2 16.58 0.02 374.97 .36 745.97 0.61 1113.94 0.80 3
s 3 80.49 0 06 374.74 0.25 730.00 0.43 1088.95 0.59 2
3 4 122.11 - 38%.67 0.07 730.70 0.12 1081.51 0.17 :
3 e e e m——— D e —— D e e e —————
: 9,'_1_(“)_”)_ ' = 0.67_ 1.16 1.56 :
3 3
3 X = 48.00 X = 60.00 X = 72.00 X = 84.00 3
® Layer Stress Sett.  Stress Sett.,  Stress Sett Stress sett. 3
2. (psf) (in.)  (psP) (in.) (pst)  (in.) (ps™)  (inJ) :
3 1 ZINCOMP. INCOMP. INCOMP, INCOMP. 3
8 2 1478.45 0.96 1824.35 1.09 1840.10 1.10 1840.43 1.10 ®
3 3 1442 .18 0.73 1733.20 0.83 1802.29 0.85 1802.80 0.85 2
Z 4 1421.25 0.21 1686.95 0.24 1780.00 (.24 1798.66 '5);25 :
3 1.90. 2.15 2.19 ("2.19 3
3 - ,--*‘/ 3
3 :___, M - 3

Page 1
9 Oﬂ’\a}(
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, Sheat 1 oF 17
Us-23 walls 1 and 2 Consolidation after Surcharge
X = 96.00 X = 108.00 X = 120.00
Layer Stress Sett. Stress Sett. Stress Sett,
(psfY  CGn.)  (psf)  (in)  (psf)  (in)d

1 INCOMP. TINCOMP. INCOMP.

2 1840.49 1.10 1840.51 1.10 1840.52 1.10
3 1811.50 0.85 1812.04 0.85 1812.18 Q.85
4 1803.68 0.25 1805.38 0.25 1805.81 0.25

WO oW W oW R W W W Www oW W
WoWw oW oW oW W oW W oW W W oWwew

AAABAA Hit arrow keys to display next screen. <F8> Print. <Fl0> Main Menu AAAAAU
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Sheet 13 of 17
Time Rate of Consclication of Foundation Scils with Wick Drians
Fairgrounds Road Walls1 &2
Reference: FHWA-RD-86-168

Wick Drain Spacing 5.0 feet Use 1) =10
t (days) Tr Ty Ug Uy U 5(inches)  d, By Hi  Omax

0 0.0000 0.0000 0.00 0.00 0.0 0.0 525 030 86.25 8.4
5 0.0544 0.0384 0.25 0.20 40.5 3.4

10 0.1088 0.0768 0.44 0.30 60.7 5.1

15 0.1633 0.1152 0.58 0.39 74.0 6.2

20 0.1536 0.68 0.46 82.8 7.0 -

2 0.1920

Fdes04: 10
0.2688
0.3072 :
0.3456 0.1 0.67 97.0




Time Rate of Consolication of Foundation Soils wit

h Wick Drians
Fairgrounds Road Walls 1 & 2
Reference: FHWA-RD-86-168
Wick Drain Spacing 7.0 feet Usen =10 :

t (days) Tr Ty Ug Uy Uc ) (inCheS) d. Cy H, G inax
0 0.0000 0.0000 0.00 0.00 0.0 0.0 735 030 8.25 39
5 0.0278 0.0384 0.15 0.20 32.0 12.5
10 0.0555 0.0768 0.26 0.30 48.4 18.9
15 0.0833 0.1152 0.36 0.39 60.6 23.6
20 0.1111 0.1536 0.44 0.46 69.8 27.2
25 0.1388 0.1920 0.52 0.52 76.8 29.9
30 0.1666 0.2304 0.58 0.57 81.9 32.0
35 0.1944 0.2688 0.64 0.61 85.9 335
40 0.2221 0.3072 0.69 0.64 88.8 34.6
50 0.2777 0.3840 0.77 0.69 92.9 36.2
55 0.3054 0.4224 0.80 0.72 94.2 36.7
60 0.3332 0.4608 0.82 0.73 95.3 37.2
65 0.3610 0.4992 0.84 0.75 96.2 37.5
70 0.3887 0.5376 0.86 0.77 96.9 37.8
75 0.4165 0.5760 0.88 0.79 97.4 38.0
80 0.4443 0.6144 0.89 0.80 97.9 38.2
85 0.4720 0.6528 0.90 0.82 98.3 38.3
90 0.4998 0.6912 0.91 0.84 98.6 38.4
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Fheet 15 07 L

Time Rate of Consolication of Foundation Soils with Wick Drians
Fairgrounds Road Walls 1 & 2
Reference: FHWA-RD-86-168

Wick Drain Spacing 9.0 feet Use 7) = 10
t (days) T Ty U Uy Uc  O(inches) do cy Hy O
0 0.0000 0.0000 0.00 0.00 0.0 0.0 945 030 6.25 39
5 0.0168 0.0384 0.10 0.20 28.2 11.0
10 0.0336 0.0768 0.17 0.30 42.4 16.5
15 0.0504 0.1152 0.24 0.39 53.5 20.9
20 0.0672 0.1536 0.30 0.46 62.2 24.3
25 0.0840 0.1920 0.36 0.52 69.1 27.0
30 0.1008 0.2304 0.41 0.57 74.5 291
35 0.1176 0.2688 0.46 0.61 78.8 30.7
40 0.1344 0.3072 0.51 0.64 82.3 3241
45 0.1512 0.3456 0.565 0.67 85.0 33.2
50 0.1680 0.3840 0.59 0.69 87.3 34.1

55 0.1848 0.4224 0.62 0.72 89.2 34.8

65 02184  0.4992 0.68 0.75

70 0.2352 0.5376 0.71 0.77 36.4
75 0.2520 0.5760 0.73 0.79 94.3 36.8
80 0.2687 0.6144 0.76 0.80 95.2 37.1
85 0.2855 0.6528 0.78 0.82 96.0 37.4
90 0.3023 0.6912 0.79 0.84 96.7 37.7
95 0.3191 0.7296 0.81 0.86 97.3 37.9
100 0.3359 0.7680 0.83 0.87 97.7 38.1
105 0.3527 0.8064 0.84 0.89 98.1 38.3
110 0.3695 0.8448 0.85 0.90 98.5 38.4
115 0.3863 0.8832 0.86 0.91 98.7 38.5
120 0.4031 0.9216 0.87 0.91 98.8 38.5
125 0.4199 0.9600 0.88 0.91 98.9 38.6
130 0.4367 0.9984 0.89 0.90 98.9 38.6
135 0.4535 1.0368 0.89 0.88 98.8 38.5

140 0.4703 1.0752 0.90 0.85 98.6 38.4
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CONSOLIDATION TEST REPORT

712

\\
.686 \\
\\
660 N
2 \
™
\\ \
834 \
\\ N
\\ \
608 h\ \
\\
P \\
g5
T 582 \\
N t\\
g §
556 [ \‘
530 \\
504 O":"'-'-E.:::D-..__
O [T
-...___&
"
478 0 \
\\
45275 2 5 & 2 5 10 20
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Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-1108A

Sample No.: PI

Dial Reading vs. Time
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-1108A Sample No.: p1 Elev./Depth: 10.0
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-1108A Sample No.: P1

Elev./Depth: 10.0
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CONSOLIDATION TEST REPORT
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project. SCi-823-0.00

Source: B-1108A Sample No.: P3
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Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-1108A

Dial Reading vs. Time

Sample No.: p3

Elev./Depth: 18.0
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Dial Reading vs. Time

Project No.: 0121-3070.03
Project: SCI-823-0.00

Source: B-1108A Sample No.: P3
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UNCONFINED COMPRESSION TEST
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Sample No. 1
Uncenfined strength, ksf 5.24
Undrained shear strength, ksf 2.62
Failure strain, 6.8
Strain rate, in./min. 0.06
Water content, % 22.4
Wet density, pcf 126.5
Dry density, pct 103.4
Saturation, % 93.1
Void ratio 0.6602
Specimen diameter, in. 2.83
Specimen height, in. 5.55
Height/diameter ratio 1.96
Description: Moisture Content = 22.4% :
LL =36 | PL=21] Pl=15 ] Assumed GS=2.75 Type: 3" Press Tubes

Profect No.: 0121-307(0.03
Date: 08/16/06
Remarks:

Figure

Client: TranSystems. Inc.

Project: SCI-823-0.00

Source of Sample: B-1108A
Sample Number: Pi

Depth: 10.0
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X sl
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Type of Test: .
y)
Unconsolidated Undrained o;_Failure, ksf Lol 2.02
Sample Type: 3" Press Tube Client: TranSystems, Inc.
Description: Lean clay with sand
Project: SCI-823-0.00
LL= 38 PL= 19 Pl= 19
Assumed Specific Gravity= 2.75 Source of Sample: B-1108A Depth: 14.0
Remarks: Sample Number: P2
Proj. Na.: 8121- 37049 Date: 08/]6/06
Figure D L Z




1 1 1

2.5

25

1 2
//
2 2
£ 15 e s
. n,.
58 / 58 /
5 o p
% / b /
a a
0.5 05 [
0 0
0% 10% 20% 0% 10% 20%
255 25[, I
2 2
4] 0
%] v
g 15 2 15
w., 0.
g e g2
o o
z 1 E 1
o o
0.5 0.5
0 0
0% 10% 20% 0% 10% 20%
1.8 Peak Strength
Total
a= 0.90 ksf
o= 0.0deg
tan a= 0.00
1.2 /
2 e
= / / %"
0.6 v
e L~
0 / /
0 6.5 1 1.5 2 25
p, ksf
Stress Paths:  oindicates peak + indicates end
Client: TranSystems, Inc.
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Project No.: 0121-3070.03 Figure DLZ, INC.
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to:

inter-office
communication

Harry A. Fry, District 9 Deputy Director date: Aug. 30, 2005

from: Timothy J. Keller, Administrator, Office of Structural Engineering by: Ananda Dharma, P.E.

subject:  SCI-823-0.00; PID 19415; Bridge No. SCI-823-XXXX; Ramp B over Fairground Road;

Structure Type Study Review

Attn.:  Thomas M. Barnitz, District 9 Production Administrator

We have briefly reviewed Structure Type Study submission from CH2MHIll for the proposed bridge along
Ramp B over Fairground Road. Our comments are shown below.

General Comments

1. We agree that the proposed structure should consist of a single span composite prestressed
concrete [-beams with reinforced concrete deck and semi-integral abutments supported on MSE walls.
Also, see the next comment regarding the use of MSE walls.

2. Subsurface soil conditions are to be evaluated for expected settlements, differential settlements,
allowable bearing capacities and global stability of the proposed MSE walls. Supporting design
calculations must be submitted to the Office of Structural Engineering for review. Plan notes should be
provided when construction constraints are recommended. The need for settlement platforms and
reference hubs should be determined and corresponding notes and details should be shown on the plans.
The determination of utilizing a spread footing abutment placed directly on the reinforced soil
mass can only be made after the above mentioned analysis have been performed as a
minimum. Piease refer to Section 204.6 of the 2004 Ohio Bridge Design Manual for additional
design guidelines on MSE walls.

3. The profile grade for the entire project needs to be reevaluated
in one more time in order to minimize the difference between the
amounts of cut and £ill. We feel that the 22'-2" proposed vertical
clearance shown on the Site Plan can be fuxrther reduced. Please
verify the minimum required vertical clearance for the proposed
structure. Refer to L&D Manual, Volume 1, Fig. 302-1E.

4, We could not verify the 10'-0" minimum reguired horizontal
clearance. Please refer to L&D Manual, Volume 1, Fig. 600-1.

5. The existing lane widths for Fairground Road are shown as 2-lanes
@ 10'-6" per lane. Fairground Road might experience an increase in
traffic at some point in time upon completion of this project. Is

there a plan for future widening for Fairground Road or was this even
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considered? This will affect the proposed bridge limit.

6. Please check if the 45-degree wingwalls can be utilized at the
Northwest and Northeast wingwalls similar to what are being shown at
the Southwest and Southeast wingwalls.

7. The outcome of the recommendation remains the same even though we
revised the Alternative Cost Summary to reflect the most recent costs.
The cost of structural steel and prestressed concrete beamg have
fluctuated and the following costs are the most recent available. For
future submittals, the Design Consultant should use the following
costs until further notice:

Structural Steel: Grade 50 Rolled Beams: $0.90 - $1.00 per
pound ,
Grade 50 Plate Girders: $1.00 - $1.15 per pound
(Level 4)
$1.15 - $1.30 per pound
(Level 5)

For Grade 70, add $0.10 - $0.15 per pound

Prestressed Concrete I-Beams: AASHTO Type 2: $150 - $170/LF

AASHTO Type 3: $175 - $200/LF
AASHTO Type 4 (54"): $215 - $225/LF
BASHTC Type 4 (60"): $240 - $255/LF
AASHTO Type 4 (66"): $265 - $280/LF
AASHTO Type 4 (72"): $295 - $310/LF

Paint: 812/8F

MSE Walls: $45 - $50/8F

8. Provide Project Identification Number (PID) below the County-Route-Section in the Title Block

as per Section 102.5 of the 2004 Ohio Bridge Design Manual (BDM).

9. Include the Structure -File Number in the Title block. Structure
File Number can be obtained by contacting Ms. Kathy J. Keller, Office
of Structural Engineering, Bridge Inventory section (Phone: 614-752-
9973) prior to Stage 1 submission.

Please provide our office with the disposition of comments in writing and a revised Site Plan in the next
submittal.

Nothing in these comments is to be construed as authorizing extra work for which additional
compensation may be claimed. If you have reason to believe that these comments require work outside
the limits of your Scope of Services, please contact this office before proceeding.

Should you have any questions concerning our review comments for the above referenced project, please
contact our office.

TIK:JS:ad
¢ David A. Norris, ODOT District 9

Douglas A. Buskirk, ODOT District 9
Lawrence A. Wills, ODOT District 9
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Page 3
August 30, 2005
Bridge No. SCI-823-XXXX; PID 19415

Timothy J. Keller, Office of Structural Engineering
Jawdat Siddiqi, Office of Structural Engineering
file
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CHZMHILL

DESIGNER RESPONSE TO REVIEW COMMENTS

BY: SKT DATE: 3/20/2007 -

Bridge SCI-823-0.00: Ramp B over Fairgrounds Road)

PROJECT: S5CI-823-0.00: Portsmouth Bypass

PROJ. NO: 319861.08.03

REVIEWER: CDOT OSE —~ Ananda Dharma, P.E. PHASE: Tvpe Study
Reference
Page/Sheet No. Review Comment Designer Response
ODOT Comments
General We agree that the proposed structure Will comply.
should consist of a single span composite
prestressed concrete I-beams with
reinforced concrete deck and semi-integral
abutments supported on MSE walls. Also,
see the next comment regarding the use of
MSE walls.
On October 4, 2006, DLZ submitted an
General Subsurface soil conditions are to be n~e y

evaluated for expected settlements,
differential settlements, allowable bearing
capacities, and global stability of the
proposed MSE walls. Supporting design
calculations must be submitted to the Office
of Structural Engineering for review. Plan
notes should be provided when
construction constraints are recommended.
The need for settlement platforms and
reference hubs should be determined and
corresponding notes and details should be
shown on the plans. The determination of
utilizing a spread footing abutment placed
directly on the reinforced soil mass can only
be made after the above mentioned analysis
have been performed as a minimum. Please
refer to Section 204.6 of the 2004 Ohio
Bridge Design Manual for additional
guidelines on MSE walls.

updated “Subsurface Exploration and
MSE Wall and Embankment Evaluations
for Proposed US 23 / SR 823 Interchange”
report, in response to ODOT concerns
with the existing subsurface soil
conditions at the site. It was noted in the
report that due to the large amount of
differential settlement at this location,
other alternative wall types will need to
be developed for further consideration.
Subsequent technical memorandums by
DLZ provided various ground
improvement techniques/wall types for
study. By studying different wall

types/ ground improvement techniques
with various bridge types and layouts, the
most economical wall/bridge system was
found to be a single span bridge behind
MSE Walls with surcharging. For
information on the recommended MSE
Walls with surcharging, please see

separate Wall Type Study submittal.

PAGE10F 3
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CH2MIHILL

DESIGNER RESPONSE TO REVIEW COMMENTS

BY: SKT DATE: 3/20/2007

Bridge SCI-823-0.00: Ramp B over Fairgrounds Road

PROJECT: SCI-823-0.00; Portsmouth Bypass

PROJ. NO: 319861.08.03

REVIEWER:

QODOT OSE - Ananda Dharma, P.E.

PHASE: Tvpe Studv

Site FPlan
1/3)

The profile grade for the entire project
needs to be reevaluated one more ime in
order to minimize the difference between
the amounts of cut and fill. We feel that the
22'-2" proposed vertical clearance shown on
the Site Plan can be further reduced. Please
verify the minimum required vertical
clearance for the proposed structure. Refer
to L&D Manual, Volume 1, Fig. 302-1E.

Will comply. Per the L&D Manual, the
preferred vertical clearance for
Fairgrounds Road is 15'-0”. In this re-
submittal package, we are proposing a
structure with minimum vertical
clearance of 21’-4”. The profile grade is
being driven by the Ramp B over Norfolk
Southern bridge to the west, specifically
with the addition of two new rail lines per
District direction in March 2006. The re-
submittal of the Ramp B over Norfolk
Southern bridge will be provided at a later
date.

Site Plan
(1/3)

We could not verify the 10'-0” minimum
required horizontal clearance. Please refer
to L&D Manual, Volume 1, Fig. 600-1.

Will comply. The minimum required for
an MSE outside the clear zone is 30°-0”;
the span has been adjusted to meet this
minimum horizontal clearance.

Site Plan
(1/3)

The existing lane widths for Fairgrounds
Road are shown as 2-lanes @ 10"-6" per lane.
Fairgrounds Road might experience an
increase in traffic at some point in time
upon completion of this project. Is there a
plan for future widening for Fairground
Road or was this even considered? This
will affect the proposed bridge limit.

The District spoke to the Scioto County
Engineer regarding this. Per
communication dated September 1, 2005,
there are no plans to widen Fairgrounds
Road in the future, but allow for 24'
pavement.

Site Plan
(1/3)

Please check if the 45-degree wingwalls can
be utilized at the Northwest and Northeast
wingwalls similar to what are being shown
at the Southwest and Southeast wingwalls.

Will comply. However, from an aesthetic
viewpoint, having the Northwest and
Northeast wingwalls of this bridge mate
with the Southwest and Southeast
wingwalls of the SR 823 over Fairgrounds
Road bridge would be visually superior.

PAGE20F 3
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DESIGNER RESPONSE TO REVIEW COMMENTS
CH2MHMILL BY: SKT DATE: 3/20/2007

Bridge SCI-823-0.00: Ramp B over Fairgrounds Road|

PROJECT: SCI-823-0.00: Portsmouth Bypass PROJ. NO: 319861.08.03
REVIEWER: ODOT OSE - Ananda Dharma, P.E. PHASE: Type Study
General |7. The outcome of the recommendation Will comply. In September 2006, we

remains the same even though we revised  |contacted the ODOT Office of Estimating
the Alternative Cost Summary to reflect the |regarding another ODOT project for

most recent costs. The cost of structural pricing information. We received new
steel and prestressed concrete beams have |pricing information for several structural
fluctuated and the following costs are the  [items in 2006 dollars, which will be used
most recent available. For future on this Structure Type Study re-submittal.
submittals, the Design Consultant should
use the following costs until further notice:

Structural Steel:

Grade 50 Rolled Beams: $0.90 - $1.00 per pound;
Grade 50 Plate Girders: $1.00 - $1.15 per pound
(Level 4) and $1.15 - $1.30 per pound (Level 5);
For Grade 70, add $0.10 - $0.15 per pound

Prestressed Concrete I-Beams:

AASHTO Type 2: $150-$170/LF
AASHTO Type 3: $175-5200/LF
AASHTO Type 4 (54”): $215-$225/LF
AASHTO Type 4 (60”): $240-$255/LF
AASHTO Type 4 (66”): $265-$280/ LF
AASHTO Type 4 (72"): $295-$310/ LF

Paint: $12/SF
MSE Walls: $45-$50/SF

General |8. Provide Project Identification Number (PID) |Will comply.
below the County-Route-Section in the Title
Block as per Section 102.5 of the 2004 Ohio
Bridge Design Manual (BDM).

General 9. Include the Structure File Number in the Will comply. Ms. Keller will be contacted
Title block. Structure File Number canbe  |after approval of this Structure Type
obtained by contacting Ms. Kathy ]. Keller, Study re-submittal.

Office of Structural Engineering, Bridge
Inventory section (Phone: 614-752-9973}
prior to Stage 1 submission.
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