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1. Introduction

Seven (7) alternatives for construction of the proposed SR-823 Mainline bridge over
Fairground Road have been evaluated in this Structure Type Study, and are designated (in
no particular order) Alternatives 1 through 7. All seven alternatives involve construction of
the proposed bridge on either a single-span or a three-span layout. As part of the SCI-823-
0.00 project, three roadway alignments, SR-823 Mainline, Ramp B, and Ramp C, pass over
the existing Fairground Road. Due to the close proximity of the three roadway alignments
at the proposed grade separations over Fairground Road, it is important from a
construction, maintenance, and overall aesthetic standpoint to use similar structure types
for the three bridges. Because the existing Fairground Road is a lightly-traveled, two-lane
rural road, the required clear span is relatively short, and single-span alternatives are
assumed to provide the most cost-effective structure. This assumption was verified in this
document by analyzing three-span alternatives behind spill-through slopes for the SR-823
Mainline bridge over Fairground Road. The results show that a three-span alternative is
excessive in both initial construction and life-cycle maintenance costs.

Alternatives 1 and 2 consist of a long span bridge deck supported by semi-integral stub
abutments on spill through slopes constructed in fill. Alternatives 3 and 4 consist of a short,
single-span bridge with tall Mechanically Stabilized Earth (MSE) abutments located outside
of the horizontal clear zone. These MSE walls would be continuous and serve as the rear
and forward abutment breastwalls for the SR-823 Mainline bridge over Fairground Road, as
well as for both the adjacent Ramp B and Ramp C bridges over Fairground Road.
Alternatives 5, 6, and 7 consist of a three-span bridge deck supported by semi-integral stub
abutments on spill through slopes constructed in fill; span lengths are controlled by both
horizontal clear zone requirements and end span to intermediate span ratios to minimize
structure costs. The long spans of Alternatives 1 and 2 allow for the use of a straight
prestressed concrete I-beam superstructure and a tangent steel plate girder superstructure,
respectively, while the short spans of Alternatives 3 and 4 allow for the use of a straight
prestressed concrete I-beam superstructure and a tangent structural steel rolled beam
superstructure, respectively. The three short spans of Alternatives 5, 6, and 7 allow for the
use of a straight prestressed concrete I-beam superstructure, a tangent structural steel rolled
beam superstructure, and a continuous concrete slab superstructure, respectively.

Each 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.

2. Design Criteria

All proposed structure types are in accordance with the most current version of the Ohio
Department of Transportation Bridge Design Manual and the 2002 AASHTO Standard
Specifications for Highway Bridges, 17t edition.



3. Bridge Transverse Section and Alignment

At the proposed bridge location, the SR-823 Mainline follows a tangent horizontal
alignment. The proposed eastbound section consists of one 16-foot lane, a 6’-1 1/8” left
shoulder, and an 8-foot right shoulder. The proposed westbound section also consists of
one 16-foot lane, a 6'-1 1/8" left shoulder, and an 8-foot right shoulder. With two 1'-6” wide
single slope outside deflector parapets and a 2'-9 34" wide single slope Type B1 median
barrier, the out-to-out deck width is a constant 66’-0” for all alternatives. In addition, the
SR-823 Mainline bridge deck will consist of a 1.6% deck cross slope.

The proposed SR-823 Mainline vertical alignment over Fairground Road consists of a -3.00
percent slope for the entire length of the proposed bridge structure.

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.

4. Proposed Maintenance of Traffic Solution

The proposed SR-823 Mainline alignment will carry traffic both exiting southbound US-23
onto eastbound SR-823 and exiting westbound SR-823 onto southbound US-23. Because the
SR-823 Mainline alignment is new construction, maintenance of traffic during construction
of the SR-823 Mainline 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.

5. 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 work between these limits. The vertical profile of the
SR-823 Mainline 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 17°-0” minimum, and no additional costs associated
with profile adjustments are necessary. Other estimated 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 design speed of 40 mph.
Substructures along Fairground Road for alternatives consisting of spill-through slopes are
located outside the minimum preferred horizontal clear zone of 8'-0”. Substructures
consisting of either abutments behind MSE walls or piers are located outside the minimum
preferred horizontal clear zone width of 10’-0” to the face of MSE wall or pier.



Alternative 1

Alternative 1 consists of a 124.00 foot single-span bridge with rear and forward abutments
on steel H-piles behind spill-through 2:1 slopes. Both semi-integral stub abutment faces will
be tangent and parallel to the Fairground Road centerline. For Alternative 1, the
superstructure will consist of seven straight 72”-deep Modified AASHTO Type 4
prestressed concrete beams spaced at 9-10” on center.

The initial bridge construction cost for Alternative 1 is estimated to be $1,183,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $442,000, resulting in a total estimated ownership cost of $1,625,000 in year
2008 dollars.

Alternative 2

Alternative 2 also consists of a 124.00 foot single-span bridge with rear and forward
abutments on steel H-piles behind spill-through 2:1 slopes. Both semi-integral stub
abutment faces will be tangent and parallel to the Fairground Road centerline. For
Alternative 2, however, the superstructure will consist of seven tangent steel plate girders,
using Grade 50 steel members spaced at 9’-10” and having a web depth of 52”.

The initial bridge construction cost for Alternative 2 is estimated to be $1,293,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $660,000, resulting in a total estimated ownership cost of $1,953,000 in year
2008 dollars.

Alternative 3

Alternative 3 consists of a 53.25 foot single-span bridge with rear and forward semi-integral
stub abutments behind tall MSE abutment breastwalls constructed outside the minimum
preferred Fairground Road lateral clearance. The rear and forward abutment breastwalls
will be parallel to the 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. 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 3, the superstructure will
consist of eight 36”-deep AASHTO Type 2 prestressed concrete beams spaced at 8'-6” on
center.

The initial bridge construction cost for Alternative 3 is estimated to be $1,001,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $203,000, resulting in a total estimated ownership cost of $1,204,000 in year
2008 dollars.

Alternative 4

Alternative 4 also consists of a 53.25 foot single-span bridge with rear and forward semi-
integral stub abutments behind tall MSE abutment breastwalls constructed outside the
minimum preferred Fairground Road lateral clearance. The rear and forward abutment
breastwalls will be parallel to the 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. 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 4, the
superstructure will consist of eight tangent W24 steel rolled beams, using Grade 50 steel
members spaced at 8-6” on center.

The initial bridge construction cost for Alternative 4 is estimated to be $990,000 in year 2008
dollars. The present value life cycle maintenance costs for this alternative are estimated to
be $268,000, resulting in a total estimated ownership cost of $1,258,000 in year 2008 dollars.

Alternative 5

Alternative 5 consists of a 41.50-55.00-41.50 foot three-span bridge (75% end span-to-middle
span ratio) with rear and forward abutments on steel H-piles behind spill-through 2:1
slopes. Both semi-integral stub abutment faces will be tangent and parallel to the
Fairground Road centerline. Two cap and column shoulder piers set outside of the
minimum preferred lateral clearance zone will also be tangent and parallel to the
Fairground Road centerline. Both piers will be on pedestal footings founded on steel H-
piles. For Alternative 5, the superstructure will consist of eight 36”-deep AASHTO Type 2
prestressed concrete beams spaced at 8'-6” on center; the beams will be constructed as
simple spans, requiring 24 total concrete beams.

The initial bridge construction cost for Alternative 5 is estimated to be $1,326,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $468,000, resulting in a total estimated ownership cost of $1,794,000 in year
2008 dollars.

Alternative 6

Alternative 6 also consists of a 41.50-55.00-41.50 foot three-span bridge (75% end span-to-
middle span ratio) with rear and forward abutments on steel H-piles behind spill-through
2:1 slopes. Both semi-integral stub abutment faces will be tangent and parallel to the
Fairground Road centerline. Two cap and column shoulder piers set outside of the
minimum preferred lateral clearance zone will also be tangent and parallel to the
Fairground Road centerline. Both piers will be on pedestal footings founded on steel H-
piles. For Alternative 6, the superstructure will consist of eight continuous W21 steel rolled
beams, using Grade 50 steel members spaced at 8'-6” on center.

The initial bridge construction cost for Alternative 6 is estimated to be $1,254,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $616,000, resulting in a total estimated ownership cost of $1,870,000 in year
2008 dollars.

Alternative 7

Alternative 7 also consists of a 41.50-55.00-41.50 foot three-span bridge (75% end span-to-
middle span ratio) with rear and forward abutments on a single row of steel H-piles behind
spill-through 2:1 slopes. Both integral abutment faces will be tangent and parallel to the
Fairground Road centerline. Two cap and column shoulder piers set outside the minimum



preferred lateral clearance zone will also be tangent and parallel to the Fairground Road
centerline. Both piers will be on pedestal footings founded on steel H-piles. For Alternative
7, the superstructure will consist of a 25 %" thick continuous cast-in-place concrete slab
deck, designed and constructed following both the ODOT Bridge Design Manual and
ODOT Standard Bridge Drawings.

The initial bridge construction cost for Alternative 7 is estimated to be $1,310,000 in year
2008 dollars. The present value life cycle maintenance costs for this alternative are
estimated to be $778,000, resulting in a total estimated ownership cost of $2,088,000 in year
2008 dollars.

6. Recommended Alternative

Seven (7) structural solutions for the construction of the proposed SR-823 Mainline
alignment over Fairground Road have been evaluated in this structure type study. All
alternatives provide comparable operational characteristics and meet minimum horizontal
clearance requirements. Due to the fact that the proposed SR-823 Mainline 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 lower estimated total
ownership costs, CH2M HILL recommends that the single-span bridge of ALTERNATIVE
3, using tall MSE walls and prestressed concrete I-beams, be constructed for the SR-823
Mainline bridge over Fairground Road.

7. Subsurface Conditions and Foundation Recommendation

Subsurface investigations for the SCI-823-0.00 project will be conducted in two, 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.

Two borings at the SR-823 Mainline bridge over Fairground Road were taken during the
first mobilization. Based on these initial borings, geotechnical subconsultant DL.Z has made
preliminary foundation recommendations for the SR-823 Mainline structure. Copies of the
preliminary report are included with this submission.

The recommended alternative, Alternative 3, consists of semi-integral stub 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 14x73 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 H-piles
would be the use of drilled shafts extending to 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.



APPENDIX A

Cost Comparison Summary
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APPENDIX C

Vertical Clearance Calculations




SCI-823-0.00
SR 823 MAINLINE OVER FAIRGROUND ROAD

VERTICAL CLEARANCES
Filename: Waries\ProjiTranSystems\3198611194 doc p 7 - Type Study ge SCI823-1594C 823 over Fairground\(SRE23_Vert_CirxisjAlternativa 1
By: SKT Date: 0B/0212005
Checked: Data: LEGEMND:

User Input - Mot Critical
User Input - Criical fo Output

Alternative 1 - AASHTO Type 4 Modified Concrete I-Beams

PROFILE DATA - Fairground Road ,
Use exisling pavement elevalions as Fairground Road will nol be reconstrucled in this project

FAIRGROUND ROAD |FAIRGROUND ROAD FAIRGROUND ROAD -
POINT LOCATION STATION EXISTING ELEV. @ POINT
1 EfPavement mNB nla 567.48
2 Centerline nia 567.60
3 |E/Pavement SB nla 567.00
4 EfPavement NB nfa 567.48
5  |Centerline nia 567.74
[ ElPavement SB nla 567.18

P ILE DATA - SR 823 MAINLINE

Linear PVT Sta, 875+00.00 PVC Sta, 904+00.00
PWT Elev.  B46.63 PVC Elev.  555.63
g -300%
Superelevation Data: Station Pavement
B75+00.00 =1.6%
S04+00.00 <1.6%
SR 823 MAINLINE LOCATION SR 823 PG| PAVEMENT SR 823 - FINISHED
POINT DESCRIPTION STA. OFF. ELEV. X-SLOPE GRADE@ POINT
1 RT. FASCIA BEAM 89241236 | 2200 59526 -1.6% 594.51
2 RT. FASCIA BEAM BO2+22.75 | 22.00 594,95 -1.6% 594,59
3 RT. FASCIA BEAM B92433.52 | 2200 594.62 -1.6% 509427
4 LT. FASCIABEAM | 891+94.54 | 22.00 59579 -1.6% 585.44
5 LT. FASCIA BEAM BH2+05.01 | 2200 545 48 -1.6% 59513
5] LT. FASCIA BEAM Bo2+15.58 | 22.00 585.16 =1.6% 59481
STRUCTURE DEPTH Haunch + Max, Top Flange = 40 in
POINT | BEAM DESCRIPTION Slab Haunch Top Flange Waeb Bol. Flange Splice Total
1 TYPE IV, MODIFIED B.50 400 0.0 s 0.0 - B4 50 in
2 TYPE IV, MODIFIED 8.50 4,00 0o 72 0.0 - 8450 in
3 TYPE IV, MODIFIED B.50 4.00 0.0 T2 0.0 - B4.50 in
4 T¥PE IV, MODIFIED 8.50 4,00 oo 72 0.0 - 8450  in
5 TYPE IV, MODIFIED 8.50 4.00 a0 72 0.0 - 84,50 in
1] TYPE IV, MODIFIED 8.50 4,00 0.0 TZ 0.0 - B84 .50 in
VERTICAL CLEARANCE - SR 823 MAINLINE OVER FAIRGROUND RD.
SR B23 MAINLINE - FINISHED STRUCTURE DEFPTH BOT. BEAM FAIRGROUND RD. - FINISHED VERTICAL
POINT LOCATION GRADE @ POINT {in.} ELEVATION GRADE @ POINT CLEARANCE (ft.}
1 RT. FASCIA BEAM 59451 B4.500 557.86 567 48 20,38 Ok
2 RT. FASCIA BEAM 594,58 B4 500 587.55 56T 60 19.95 OK
3 RT. FASCIA BEAM 59427 B4.500 58723 567.00 20023 Ok
4 LT. FASCIA BEAM 50544 B4,500 588.40 567 48 20.92 OK
5 LT. FASCIA BEAM 595,13 B4.500 58808 567.74 20,34 O
[ LT. FASCIA BEAM 504.81 B4.500 58777 567.18 20,59 Ok

Alternative 1



S$CI-823-0.00
SR 823 MAINLINE OVER FAIRGROUND ROAD

VERTICAL CLEARANCES
Filename: WAries\ProjiTranSyst 3198611941 Slstructures dac 7 - Type StudyiBridge SCI823-1594C 823 over Fairground{SRE23_Vert_ClrxsjAlternative 1
By: SKT Date: 06/02/2005
Checked: Date; LEGEND:

User Input - Mot Critical
User tnput - Critical to Output

Alternative 2 - 52 Steel Plate Girders

PROFILE DATA - Fairground Road
Use exisling pavemeant elevations as Fairground Road will not be reconstructed in this project

FAIRGROUND ROAD |[FAIRGROUND ROAD FAIRGROUND ROAD -
POINT LOCATION STATION EXISTING ELEV. @ POINT
1 E/Pavemeant NE wa 567,48
2 (Centarline nla 567.60
3 E/Pavement 5B nia 567.00
4 |EfFavemant ME nia 567 .48
5 Centerling nla 567.74
6 HEfF'Bvsrnenl 58 nla 567.18

PROFILE D - SR B23 MAINLINE

Linear: PVT Sta, 875+00.00 PVC Sta. SO4+00.00
PWTElew. 64663 PVC Elev.  558.63
g -3.00%
Superalevation Data: Station Pavement
B75+00.00 -1.6%
G04+00.00 -1.6%
SR 823 MAINLINE LOCATION SR 823 PG| PAVEMENT SR B23 - FINISHED
POINT DESCRIPTION STA. OFF, ELEV. X-SLOPE GR&DEQ POINT
1 RT FASCIA GIRDER | 892+12.36| 22.00 59526 =1.6% 584,91
2 RT. FASCIA GIRDER | 892+422.75 | 22.00 594,95 -1.6% 504,55
3 RT. FASCIA GIRDER | 892+3352 [ 22.00 584,62 <1.6% 584.27
4 LT FASCIA GIRDER | 891+94.54 | 22.00 59579 =1.6% 59544
5 LT. FASCIA GIRDER | 892+05.01 | 22.00 545 48 -1.6% 59513
[ LT. FASCIA GIRDER | B92+1558 | 22.00 585.16 -1.6% 59481
STRUCTURE DEFTH Haunch + Max. Top Flange = 30 in
GIRDER
POINT DESCRIFTION Slab Haunch Top Flange Web Bot. Flangs Splice Total
1 52" PLATE GIRDER 8.00 2.00 1.0 52 1.0 - 65.00 n
z 52" PLATE GIRDER 9.00 2,00 1.0 52 1.0 - 65.00 in
3 52° PLATE GIRDER 9.00 2.00 1.0 52 1.0 - 65.00  in
4 52° PLATE GIRDER a.00 2.00 1.0 52 1.0 - 65.00 in
5 527 PLATE GIRDER S.00 2.00 1.0 52 1.0 - 65.00 in
L] 52" PLATE GIRDER .00 2.00 1.0 52 1.0 - 65.00 in
VERTICAL CLEARANCE - SR 823 MAINLINE OVER FAIRGROUND RD.
SR B23 MAINLINE - FINISHED | STRUCTURE DEFTH BOT. BEAM FAIRGROUND RD. - FINISHED VERTICAL
POINT LOCATION GRADE @ FOINT {in.) ELEVATION GRADE @ POINT CLEARAMCE (ft.}
1 RT. FASCIA GIRDER 55497 65.000 589.49 567 .48 2.0 0K
2 RT. FASCIA GIRDER 504,59 65,000 58918 56760 21.58 [s]8
3 RT. FASCIA GIRDER 59427 65.000 58885 567.00 21.85 o] 4
4 LT, FASCIA GIRDER 50544 65.000 58002 56748 22,54 Ok
5 LT. FASCIA GIRDER 59513 65,000 589.71 567.74 21.97 DK
] LT. FASCIA GIRDER 594 81 65. 0040 58%.39 56718 221 (81,4

Aliermative 2



SCI-823-0.00
SR 823 MAINLINE OVER FAIRGROUND ROAD

VERTICAL CLEARANCES
Filenama: WAres\ProjiTranSystemsi319686111841 documents\Step 7 - Type Study\Bridge SCIB23-1584C 623 over Fairg [SR&23_Vert_Clr.xls)Altemative 1
By SKT Date: 06/02/2005
Checkad: Date: LEGEND:

User Input - Not Critical
User Input - Critical to Qulput

Alternative 3 - AASHTO Type 2 Concrete |-Beams

PROFILE DATA - Fairground Road

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

FAIRGROUND ROAD |FAIRGROUND ROAD|  FAIRGROUND ROAD -
POINT LOCATION STATION EXISTING ELEJ!._@ POINT
1 E/Favement NE nfa S67.48
2 Canterfine nfa 567.60
3 E/Pavement SB nia 567.00
4 E/Pavement NE nia 567 .48
5 Centering nia 567.74
L] EfPavemant SB nia 567.18

PROFILE DATA - SR 823 MAINLINE

Linear: PVT Sta. B75+00.00 PVC Sta. 904+00.00
PVT Elev. 64663 PYC Elev. 559.63
g -300%
Superelevation Data: Station Pavement
BT5+00.00 -1.6%
S04+ 00.00 =1.6%
SR 523 MAINLINE LOCATION [SR823 PG| PAVEMENT SR 823 - FINISHED
POINT DESCRIPTION STA. OFF. ELEV. X-S5LOFPE GRADE @ POINT
1 RT. FASCIA BEAM | BS2+12.43 | 23225 595.26 =1.6% 584 90
2 RT. FASCIA BEAM BO2+22.83 | 2225 584,94 -1.6% 594,58
3 RT. FASCIA BEAM Bo2+33.60 | 2225 594 62 =1.6% 554 26
4 LT. FASCIA BEAM BO1+94.4T | 2225 595,79 -1.6% 595.44
5 LT. FASCIA BEAM BG2+04.94 | 22325 59548 =1.6% 58512
[ LT. FASCIA BEAM B92+15.51 | 2225 595.16 -1.6% 554 .81
1 TURE DEPTH Haunch + Max. Top Flange = an in
POINT | BEAM DESCRIPTION Slab Haunch Top Flange Wab Bot. Flange Splice Taotal
1 AASHTO TYPE 2 B8.50 3.00 0.0 36 0.0 - 47 .50 in
2 AASHTO TYPE 2 B850 300 0.0 36 00 = 47 50 in
3 AASHTO TYPE 2 8.50 3.00 0.0 36 00 - 47 50 in
4 AASHTO TYPE 2 8.50 .00 0.0 36 0.0 = 47.50 in
5 ALSHTO TYPE 2 8.50 3.00 0.0 36 0.0 - AT .50 in
[ AASHTO TYPE 2 850 3.00 0.0 36 0.0 - 47 50 in
VERTICAL CLEARANCE - SR 823 MAINLINE OVER FAIRGROUND RD.
SR 823 MAINLINE - FINISHED | STRUCTURE DEPTH BOT. BEAM | FAIRGROUND RD. - FINISHED VERTICAL
POINT LOCATION GRADE @ POINT {in.} ELEVATION GRADE @ POINT CLEARANCE (ft.)
1 RT. FASCIA BEAM 594,90 47.500 580 94 567 a8 23,46 O
2 RT. FASCIA BEAM 5584 58 47.500 580.63 56760 23.03 oK
3 RT. FASCIA BEAM 584 26 47.500 580.31 567.00 23,3 QK
4 LT. FASCIA BEAM 58544 A47.500 55148 56748 24.00 O
5 LT. FASCIA BEAM 595.12 47.500 50117 567.74 23,43 QK
5] LT. FASCIA BEAM 504,81 47.500 550 85 567.18 23.67 0K

Allernative 3



SCI-823-0.00

SR 823 MAINLINE OVER FAIRGROUND ROAD
VERTICAL CLEARANCES

Filename: WAnes\Proj\TranSystems\31586711 541 Sistruclures documents\Step 7 - Type Study\Bridge SCIS23-1594C 823 over Fairgroundi{SRE23_Vert_Cirxls]Alternative 1

By: SKT
Checked:

Date: 0B/DZZ005

Date: LEGEMD:

Alternative 4 - W24 Steel Rolled Beams

PROFILE DATA - Fairgrouw oad
Use existing pavemen! elevalions as Fairground Road will not be reconstructed in this profect
FAIRGROUND ROAD [FAIRGROUND ROAD|  FAIRGROUND ROAD -
POINT LOCATION STATION EXISTING ELEV. @ POINT
1 E/Pavemant NB nfa 56748
2 Centerine nla 567.60
3 E/Pavemant sB nfa 567.00
4 E/Favement MNB nia 567 48
5 Centerlina nfa 567,74
6 EFavement 5B nfa 567.18

PROFILE DATA - 5R 823 MAINLINE

User Input - Not Crifical

User Input - Critical to Output

Linear: PVT Sta, B75+00.00 PVC Sta. 904+00.00
PVTElev. 64663 PVC Elev,  559.63
g -A00%
Superelavation Data: Station Pavemnent
BT5+00.00 -1.6%
S04+00.00 -1.6%
SR 823 MAINLINE LOCATION [SR823 PG| PAVEMENT SR B23 - FINISHED
FOINT DESCRIPTION STA. OFF. ELEV. X-S5LOPE GRADE @ POINT
1 RT. FASCIA BEAM | 892+12.43 | 22.25 55526 -1.6% 584,90
2 RT. FASCIA BEAM | B82+22 83 | 2225 504,94 -1.6% 50459
3 RT. FASCIA BEAM | 892+33.60 | 22.25 504,62 -1.6% 584 26
4 LT. FASCIA BEAM 891+04.47 | 2225 £595.79 -1.6% 505.44
5 LT. FASCIA BEAM Ba2+04.94 | 2225 55548 -1.6% 59512
[ LT. FASCIA BEAM 892+15.51 | 22.25 595,16 -1.6% 594,81
STRUCTURE DEPTH Haunch + Max. Tep Flange = 30 in
POINT | BEAM DESCRIPTION Slab Haunch Top Flange Wab Bot. Flange Splice Total
1 Wz4 ROLLED BEAM .50 2.00 1.0 22 1.0 - 34.50 in
2 W24 ROLLED BEAM 8.50 200 1.0 22 1.0 - 3450 in
a3 W24 ROLLED BEAM 8.50 200 1.0 22 1.0 - 3450 in
4 W24 ROLLED BEAM 8.50 2.00 10 22 1.0 2 3450 in
5 W24 ROLLED BEAM 8.50 2.00 1.0 22 1.0 - 3450 in
6 W24 ROLLED BEAM 8.50 200 10 2 1.0 < 350  in
VERTICAL CLEARANCE - SR 823 MAINLINE OVER FAIRGROUND RD.
SR 823 MAINLINE - FINISHED | STRUCTURE DEPTH BOT. BEAM FAIRGROUND RD. - FINISHED VERTICAL
POINT LOCATION GRADE @ POINT {in.) ELEVATION GRADE @ POINT CLEARANCE {fL.)
1 RT. FASCIA BEAM 59480 34 500 59202 567.48 24,54
2 RT. FASCIA BEAM 584.59 34.500 591.71 56760 24.11
3 RT. FASCIA BEAM 5494 26 34.500 £91.39 S6T.00 24,39
4 LT. FASCIA BEAM 545.44 34,500 552.56 567 48 25.08
5 LT. FASCIA BEAM 595.12 34 500 58225 SB7.74 24.51
[ LT. FASCIA BEAM 554 81 34500 591.93 S67.18 24.75

Allarnative 4

Ok,
O
OK
Ok
[s73
Ok



SCI-823-0.00
SR 823 MAINLINE OVER FAIRGROUND ROAD

VERTICAL CLEARANCES
Filename: WAries\ProjiTranSystems\3198611194 ures documentsiStep 7 - Type Study\Bridge SCIB23-1594C 823 over Fairground\[SRE23_Ver_Cirxis}Allemative 1
By: SKT Date: 0G02/2005
Checked: Date: LEGEMD:

User Input - Mot Critical
User Input - Critical to Output

Alternative 5 - AASHTO Type 2 Concrete -Beams

PROFILE DATA - Fairground Road

Use existing pavemen! slevations as Fairground Road will nof be reconstructed in this project

FAIRGROUND ROAD |FAIRGROUND ROAD] FAIRGROUND ROAD -
POINT LOCATION STATION EXISTING ELEV. @ POINT
1 EfPavemant NB nia 567.48
2 Centerline nia S67.60
3 EiPavement 5B nla 567.00
4 EfPavement NE nia 567.48
5 Centerline nfa 567.74
5] E/Favement SB nia 567.18

PROFILE DATA - SR 823 MAINLINE

Lingar: PVT Sta.  B75+00.00 PWC Sta. S04+00.00
PVT Elew,  B46.63 PVC Elev,  5590.63
g -3.00%
Superalevation Data: Station Pavement
BT5+00.00 -1E%
S04+00.00 -1.6%
SR 823 MAINLINE LOCATION [SR823 PG| PAVEMENT SR B23 - FINISHED
POINT DESCRIPTION STA. OFF. ELEV. X-SLOPE GRADE @ POINT
1 RT. FASCIA BEAM B92+12.43 | 2235 595.26 -1.6% 504 90
2 RT. FASCIA BEAM BE2+22 83 | 2225 554 94 -1.8% 554 .59
3 RT. FASCIA BEAM B92+33.60 | 2225 554 62 -1.6% 504 26
4 LT. FASCIA BEAM BO1+SM 4T | 2225 58578 -1.6% 555.44
5 LT. FASCIA BEAM Bo2+04.94 | 2225 595.48 -1.6% 595,12
6 LT. FASCIA BEAM BOZ+15.51 | 2225 595,16 -1.6% 594.81
STRUCTURE DEPTH Haunch + Max_ Top Flange = a0 in
POINT | BEAM DESCRIPTION Slab Haunch Top Flange Wab Bot. Flange Splics Total
1 AASHTO TYPE 2 8.50 3.00 0.0 36 0.0 - 4750 in
2 AASHTO TYPE 2 850 300 0.0 36 oo - 47 .50 in
3 AASHTO TYPE 2 B8.50 300 0.0 26 oo - 47 50 in
4 AASHTO TYPE 2 8.50 3.00 0.0 36 0.0 - 4750 in
5 AASHTO TYPE 2 8.50 3.00 0.0 36 0.0 - 47.50 in
i} AASHTO TYPE 2 850 3.00 0.0 36 0.0 - A7.50 in
VERTICAL CLEARANCE - SR 823 MAINLINE OVER FAIRGROUND RD.
SR #23 MAINLINE - FINISHED | STRUCTURE DEPTH BOT. BEAM FAIRGROUND RD. - FINISHED VERTICAL
POINT LOCATION GRADE @ POINT {in.}) ELEVATION GRADE @ POINT CLEARANCE (fi.)
1 RT. FASCIA BEAM 504,90 47 500 550,94 567 48 23146 OK
2 RT. FASCIA BEAM 594.55 47.500 590.63 567,60 23.03 OK
3 RT. FASCIA BEAM 58426 47 500 580.31 56700 233 Ok,
4 LT. FASCIA BEAM 545.44 47,500 591.48 567 48 24.00 OK
5 LT. FASCIA BEAM 54512 47.500 59117 S6T.74 23.43 Ok
] LT. FASCIA BEAM 584,81 47,500 580.85 S67.18 23.67 [s14

Alternalive 5



SCI-823-0.00
SR 823 MAINLINE OVER FAIRGROUND ROAD

VERTICAL CLEARANCES
Filename: Wnss\Proji TranSy 31986111941 p 7 - Type Study\Bridge SCI823-1584C 823 over Falrground\[SRE23_Vert_Clr xis]alternative 1
By SKT Date: 0G6/02/2005
Checked: Date: LEGEND:

User Input - Mot Critical
User Input - Critical to Output

Alternative 6 - W21 Steel Rolled Beams

PROFILE DATA - Fairground Road

Use existing p !

as Fairg d Road will not be reconstructed in this prajest

FAIRGROUND ROAD [FAIRGROUND ROAD) FAIRGROUND ROAD -
POINT LOCATION STATION EXISTING ELEV. @ POINT
1 EiPavemeant NE nfa 567.48
2 Centerine nla 567.60
3 E/Pavemeant SB nfa 567.00
4 EfPavement NE nia 567.48
5 Centerline nfa 56774
[ E/Pavement SB nia 567.18

PROFILE DATA - SR 823 MAINLINE

Linear: PYT Sta. 875+00.00 PVC Sta. 904+00.00
FWT Elev.  E46.63 PVC Elev, 55563
g -300%
Superelevation Data: Station Pavement
B75+00.00 -1.6%
S04+ 0000 -1.6%
SR 823 MAINLINE LOCATION SR823 PG| PAVEMENT SR 823 - FINISHED
POINT DESCRIPTION STA. OFF. ELEV. X-5LOPE GRADE @ POINT
1 RT. FASCIA BEAM BEZ+12.43 | 2225 59526 -1.6% 584.90
2 RT. FASCIA BEAM BO2+22 83 | 2225 594 64 -1.6% 5 59
3 RT. FASCIA BEAM B92+33.60 | 2225 594.62 -1.6% 58426
4 LT. FASCIA BEAM | B91+34.47 | 2225 595,79 -1.6% 505.44
5 LT. FASCIA BEAM 802+04.84 | 2225 59548 -1.6% 585.12
5] LT. FASCIA BEAM 892+15.51 | 2225 585,16 -1.6% 554.81
STRUCTURE DEPTH Haunch + Max. Top Flange = 30 i
POINT | BEAM DESCRIPTION Slab Haunch Top Flange Web Bot. Flange Splice Tatal
1 W21ROLLED BEAM 8.50 2.00 1.0 19 1.0 - 31,50 in
2 W21 ROLLED BEAM 8.50 2.00 1.0 19 10 - 3150 n
3 W21 ROLLED BEAM 8.50 200 1.0 18 10 - 31.50 in
4 W21 ROLLED BEAM .50 200 1.0 149 1.0 - 3150 in
5 W21 ROLLED BEAM B8.50 2.00 1.0 b 1.0 - 31.50 in
L] W21 ROLLED BEAM 8.50 2.00 10 19 1.0 = 31.50 in
VERTICAL CLEARANCE - SR 823 MAINLINE OVER FAIRGROUND RD.
SR 823 MAINLINE - FINISHED | STRUCTURE DEFTH BOT. BEAM FAIRGROUND RD. - FINISHED VERTICAL
POINT LOCATION GRADE @ POINT {in.} ELEVATION GRADE @ POINT CLEARANCE (fL)
1 RT. FASCIA BEAM 594.50 31.500 582.27 567 .48 24,79 OK
2 RT. FASCIA BEAM 594,54 31.500 551.96 56760 24.36 T
3 RT. FASCIA BEAM 594 26 31.500 591.64 S67.00 24.64 QK
4 LT. FASCIA BEAM 59544 31.500 592.81 56748 2533 Ok
5 LT. FASCIA BEAM 58512 31.500 582 50 567.74 24.76 OK
& LT. FASCIA BEAM 584.81 31500 552.18 S67.18 25.00 oK

Allemative 6



SCI-823-0.00

SR 823 MAINLINE OVER FAIRGROUND ROAD
VERTICAL CLEARANCES

Filename: WAnas\ProfT: ¥ TRA611941 7 - Type StudyiBridge SCI823-1594C 623 over Fairground\{SRA23_Vert_Clrxis)Alternative 1
By: SKT Date: 06/02/2005
Checked: Date:

LEGEND:
User Input - Not Critical
User Input - Critical to Output

Alternative 7 - 25 172" Continuous Concrete Slab

PROFILE DATA - Fairground Road

Use exisling pavement elevations as Fairground Road will not be reconstructed in this project

FAIRGROU OAD |FAIRGROUND ROAD FAIRGROUND ROAD -
POINT LOCATION STATION EXISTING ELEV. @ POINT
1 E/Pavement NB nfa 5E67.48
2 Centerling nia 56760
3 E/Pavament 5B nfa 567.00
4 E/Pavement NB nfa 567 49
& Centerfine nla 567.76
6 E/Pavement SB nia 567.20

PROFILE DATA - SR 823 MAINLINE

Linear: PVT Sta. 875+00.00 PVC Sta. 904+00.00
PVT Elev. B46.63 PVC Elev, 55963
=] -3.00%
Superelevation Data: Station Pavamaent
B75+00.00 -1.6%
904+00.00 -1.6%
SR 823 MAINLINE LOCATICN [SR623 PG| PAVEMENT SR 823 - FINISHED
POINT DESCRIPTION OFF. ELEV. X-SLOPE GRADE @ POINT
1 RT EDGE/DECK 852+13.42 | 2550 59523 -1.6% 594.82
2 RT. EDGE/DECK BO2+23.81 | 2550 59491 -1.6% 55451
3 RT. EDGE/DECK 852+34.62 | 25.50 554,50 -1.6% 59418
4 LT. EDGE/DECK 891+93.49 | 25.50 58582 -1.6% 58542
3 LT EDGE/DECK B92+03.96 | 2550 595.51 -1.6% 595.10
[:} LT. EDGE/DECK 892+14.58 | 2550 50518 -1.6% 504.78
STRUCTURE DEPTH Haunch + Max. Top Flange = 0.0 in
SUPERSTRUCTURE
POINT DESCRIPTION Slab Haunch Top Flangs Wab Bot. Flangs Splice Total
1 25 1/2" CONC. SLAB 25.50 0.00 0.0 (4] 0.0 - 2550 in
2 25 12" CONC. SLAB 25.50 0.00 0.0 0 0o - 2550 in
3 25 12" CONC. SLAB 26.50 0.00 0.0 Q 0o - 2550 in
4 251/2" CONGC, 5LA8 25.50 0.00 0o L oo 2550 in
5 25 1/2" CONC. SLAB 25.50 oo oo a 0.0 - 2550 in
L] 25 1/2° CONC. SLAB 25.50 0.00 0.0 0 0.0 - 2550 in
VERTICAL CLEARANCE - SR 823 MAINLINE OVER FAIRGROUND RD.
SR 823 MAINLINE - FINISHED | STRUCTURE DEPTH BOT. DECK | FAIRGROUND RD. - FINISHED VERTICAL
POINT LOCATION GRADE @ POINT {in) ELEVATION GRADE @ POINT CLEARANCE (ft.)
1 RT. EDGE/DECK 59482 25.500 592 .69 B6T 48 2521 0K
4 RT, EDGE/DECK 584,51 25.500 582 38 567.60 24.78 QK
3 RT. EDGEDECK 50418 25500 552 .06 567.00 25.06 OK
L3 LT. EDGE/DECK 585.42 25.500 5583.29 567.49 25.80 OK
5 LT EDGEIDECK 595.10 25500 55298 567.76 2522 Ok
& LT. EDGE/DECK 50478 25.500 592,66 567.20 25.46 oK

Allernative 7
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APPENDIX E

Preliminary Foundation Recommendations
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May 2, 2005

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

Re:  US 23 and SCI-823-0.00 Interchange
Preliminary Structural Foundation Recommendations
Project SCI-823-0.00 '
DLZ Job No.: 0121-3070.03

Dear Mr. Parsons:

This letter reports the findings of the subsurface exploration and preliminary foundation
recommendations for the proposed structures at the US 23 and SCI-823-0.00 interchange to be
located north of Lucasville, Ohio within the area of the Scioto County Fairgrounds. It is
anticipated that six proposed bridges, and MSE walls along Ramps B and C, will be constructed
as part of the interchange.

It is our understanding that the western portion of the interchange, Ramp A and Ramp D, will be
constructed through earthwork and no structures will be constructed. The existing grade across
the proposed interchange location is relatively flat with an elevation range between 530 and 570.
Currently, the area has roadways for US 23 and Fairground Road (CR 55) as well as two sets of
railroad tracks maintained by CSX Railroad. The area to the west of US 23 is primarily
agricultural. It is anticipated that the SCI-823-0.00 mainline and majority of the interchange will
require embankment construction with Ramps B and C requiring mostly mechanically stabilized
earth (MSE) wall construction. At this time the embankment heights are unknown, however 1t is
anticipated that as much as 50 feet of fill may be required in some areas of embankment and up
to 25 feet of fill in areas of MSE wall construction.

The existing area of the proposed interchange is located within the Scioto River valley with the
overburden being primarily composed of glacial and alluvial deposits. The following table
briefly outlines the anticipated structures, and the attached plan indicated the location of the
structures in proximity to existing features.

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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US 23 — SCI 823 Interchange Structures
Proposed Approximate Anticipated Existing Grade Borines
Structure* Location Number of Spans Elevation™* &
Mainlin SCI1-823 over
© Fairgrounds 1 565 - 570 TR-55A, TR-56
Overpass #1 Rd
. SCI-823 over
Mainline TR-49A, TR-50A,
Overpass #2 | > 73 & &% 3 233759 TR-51, TR-52
US 23 NBto
Ramp B - #1 | SCI-823 over 1 546 — 540 TR-60, TR-61
CSX RR
US 23 NB to
SCI-823 over TR-57, TR-38,
i Fairgrounds . s =ah TR-59A
Rd.
SCl1-823 to US
Ramp C-#1 | 25 NBover L 565-568 | TR-53A, TR-54
Fairgrounds
Rd
SCI-823 to US
Ramp C-#2 | 23 NB over 2 543 - 550 TRF{;%EI;-M’
CSXRR i

* As indicated on the attached plan.
** Established from established project topographic mapping.

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

Field Exploration
A total of sixteen structure borings, TR-46 through TR-48, TR-49A through TR-50A, TR-51,

TR-52, TR-53, TR54A, TR-55A, TR-56 through TR-58, TR-59A, TR-60 and TR-61, were
drilled at the proposed structures between March 14 and March 21, 2005. 1t should be noted that
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five borings (TR-49, TR-50, TR-53, TR-55, and TR-59) were drilled during 2004, and were not
used to prepare these preliminary foundation recommendations. These boring locations were
moved due to an adjustment in the project coordinate system. The structure borings were drilled
to depths between 25 and 45 feet below the ground surface. The borings were extended into
bedrock, which was verified by rock coring. Boring Logs and information concerning the
drilling procedures are attached.

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

Findings

The following text presents generalized subsurface conditions encountered by the borings. Fora
brief discussion of the subsurface conditions at each structure refer to the Conclusions and
Recommendations section, or for more detailed information, please refer to the attached Boring
Logs.

At the ground surface, topsoil was encountered to depths of 1 to 7 inches. Beneath the topsoil,
subsurface materials encountered generally were interbedded granular and cohesive layers. The
cohesive soils encountered ranged from sandy silt (A-4a) to silt and clay (A-6b), and ranged in
consistency from medium stiff to very stiff. The granular soils encountered ranged from sandy
silt (A-4a) to gravel with sand (A-1-b), and ranged in compactness form very loose to very
dense. Natural moisture of the cohesive were generally damp to moist, and the granular layers
were damp to wet.

Bedrock was encountered in all of the borings ranging in depth from 13.6 to 33.5 feet below the
ground surface. The bedrock encountered was either shale that was very soft or soft, siltstone
that was medium hard, or sandstone that was medium hard or hard, which was sometimes
interbedded with the siltstone. Recovery of the core samples ranged from 70 to 100%, and RQD
values ranged from 13 to 92% with an average RQD of 88%.

Seepage was detected in the majority of the borings ranging in depth from 13 to 30 feet below
the ground surface. Seepage was generally detected within granular layers. No seepage was
detected in Borings TR-53A, TR-54, and TR-56 through TR-58. Water levels recorded prior to
coring ranged from dry to 26 feet below the ground surface, and at completion of drilling ranged
from 3.5 to 19.0 feet below the ground surface. However, the final water levels include drilling
water and may not be representative of the actual groundwater conditions. Groundwater levels
may vary seasonally and will most likely be influenced by the Scioto River.
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Conclusions and Recommendations

It appears that driven H-piles or drilled shafts on bedrock will be the best-suited foundation types
for the support of the proposed structures. If high lateral or uplift loads are anticipated drilled
shafts extending into bedrock may be needed. The actual design lengths, or rock sockets, will
need to be designed based upon actual loading conditions. Spread footing foundations were
evaluated for support of the structures. At the abutment locations, spread footing
recommendations are based upon the assumption that the embankment fill will be properly
placed and compacted in accordance with CMS Item 203: Roadway Excavation and
Embankment. The following is a brief discussion of each structure. ,

Mainline Overpass - #1

Overpass #1 will be SCI-823-0.00 over Fairgrounds Road. Borings TR-55A, and TR-56 were
drilled for this structure. Generally, these borings encountered cohesive soils at the ground
surface consisting of silt and clay (A-6a), and silty clay (A-6b). These cohesive soils extended
between 8.0 and 13.0 feet below the ground surface. Granular soils are located underlying the
cohesive soils consisting of sandy silt (A-4a) and coarse and fine sand (A-3a). Bedrock was
encountered at depths of 14.1 and 18.0 feet below the ground surface.

Due to the size of the structure, if H-piles are used, it is recommended that HP 14X73 H-pile
sections, with a 95-ton capacity, be considered. H-piles should be driven to refusal to the top of
bedrock. H-piles driven to refusal may be designed based on the full allowable capacity of the
pile. An alternative to driven H-piles would be the use of drilled shafts extending to bedrock. It
is anticipated that at the abutments, significant amounts of fill will be placed and spread footings
within the embankment fills may be considered. It does not appear reasonable that spread
footings extending to bedrock could be used at the abutments. The following table summarizes
the site conditions and preliminary foundation recommendations.
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Foundation Recommendations — Mainline Overpass - #1
Existing Top of Estimated Allowable Allowable

: Ground b Drilled Shaft Bearing Bearing
Boring | Structural Rock . . .
Number | Element Surface Elevation* Tip Capacity for Capacity for

Elevation* (Feet) Elevation* Drilled Shafts | Spread Footings
(Feet) (Feet) (TSF) (TSE)Y**
Forward
TR-55A T 565.5 547.5 543 15 1.5
Rear :

TR-56 Abutment 569.5 555.4 552 15 1.5

*Existing ground surface elevation was estimated from the established topographic mapping.
** Assuming spread footings founded on embankment fill.

Mainline Overpass - #2

Overpass #2 will SCI-823-0.00 over US 23 and CSX Railroad. Borings TR-49A through TR-52
were drilled for this structure. Topsoil was encountered at the ground surface ranging in depth
between 1 and 2 inches, except at TR-49A, which did not encounter any topsoil. TR-50A
encountered fill beneath the topsoil to a depth of 3.0 feet. Generally, beneath the topsoil the
borings encountered cohesive soils at the ground surface consisting of silt and clay (A-6a), and
silty clay (A-6b). ranging in consistency from stiff to hard. These cohesive soils extended
between 8.0 and 20.5 feet below the ground surface. Granular soils are located underlying the
cohesive soils ranging from sandy silt (A-4a) to gravel with sand (A-1-b). The granular soils
were very loose to medium dense in compactness, with the majority of the layers being very
loose of loose. Bedrock was encountered between depths of 24.5 and 33.5 feet below the ground
surface. The bedrock encountered was shale and sandstone.

Due to the size of the structure, if H-piles are used, it is recommended that HP 14X73 H-pile
sections, with a 95-ton capacity, be considered. H-piles should be driven to refusal to the top of
bedrock. H-piles driven to refusal may be designed based on the full allowable capacity of the
pile. An alternative to driven H-piles would be the use of drilled shafts extending to bedrock. It
is anticipated that at the abutments, significant amounts of fill will be placed and spread footings
within the embankment fills may be considered. It does not appear that spread footings
extending to bedrock could be used at the abutment or pier locations. The following table
summarizes the site conditions and preliminary foundation recommendations.
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Foundation Recommendations — Mainline Overpass - #2
Existing | p o Estimated | Allowable Agg;:’;blc
: Ground P Drilled Shaft Bearing g
Boring | Structural Rock . ) Capacity for
Surface . Tip Capacity for
Number | Element . Elevation™® , . Spread
Elevation* (Feet) Elevation* Drilled Fodiings
(Feet) (Feet) Shafts (TSF) (TSF)**
TRA9A | FOVa | oany 505.5 502 20 1.5
Abutment
TR-50A Pier 2 540.0 Sts.5 510 20 NA
TR-51 Pier 1 545.0 5195 514 20 NA
Rear
TR-52 Abutrisnt 558.0 524.5 521 15 1.5

*Existing ground surface elevation was estimated from the established topographic mapping.
** Assuming spread footings founded on embankment fill.

Ramp B - #1

Ramp B-#1 will from US 23 northbound (NB) to SCI-823-0.00 over the CSX railroad. Borings
TR-60 and TR-61 were drilled for this structure. A sandy silt (A-4a) fill was encountered at the
ground surface in each boring and extended to depths of 3.0 and 5.5 feet below the ground
surface. Beneath the fill, Boring TR-60 generally encountered granular soil ranging from sandy
silt to coarse and fine sand (A-3a) in very loose to loose compactness to the top of rock at 28.0
feet. Boring TR-61 encountered a very stiff silt and clay (A-6a) to 10.5 feet, which was
underlain by a very loose coarse to fine sand (A-3a). Bedrock was encountered at 23 feet below
the ground surface. Bedrock encountered in borings was shale.

Due to the size of the structure, if H-piles are used, it is recommended that HP 14X73 H—pile
sections, with a 95-ton capacity, be considered. H-piles should be driven to refusal to the top of
bedrock. H-piles driven to refusal may be designed based on the full allowable capacity of the
pile. An alternative to driven H-piles would be the use of drilled shafts extending bedrock. It
does not appear reasonable that spread footings extending to bedrock could be used at either
abutment due to the depth to bedrock. However, it is anticipated that at the abutments,
significant amounts of fill will be placed and spread footings within the embankment fills may be
considered. The following table summarizes the site conditions and preliminary foundation
recommendations.
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Foundation Recommendations — Ramp B - #1
Existing Estimated Allowable Aliow‘abie
Top of ! : Bearing
: Ground Dnilled Bearing )
Boring | Structural Rock . . Capacity
Number | Element surtice Elevation* Shaft Tip- | FApacity (or for Spread
Elevation* | * 0 00 | Elevation® | Drilled Shafts Foofings
(Feet) (Feet) | (TSF) (TSFy**
Forward
TR-60 Abotment 554 526 522 15 1.5
Rear :
TR-61 P 547 524 520 15 1.5

*Existing ground surface elevation was estimated from the established topographic mapping.
** Assuming spread footings founded on embankment fill.

Ramp B - #2

Ramp B-#2 will be from US 23 northbound (NB) to SCI-823-0.00 over Fairground Road.
Borings TR-57 through TR-59A were drilled for this structure. Borings TR-57 and TR-58
encountered cohesive soils at the ground surface consisting silt and clay (A-6a) ranging in
consistency from stiff to hard. These cohesive soils extended between 14.0 and 8.0 feet below
the ground surface, respectively. Granular soils are located underlying the cohesive soils, and at
the ground surface at TR-59A, consisting of sandy silt (A-4a) and coarse and fine sand (A-3a).
Generally, the granular soils were very loose to medium dense in compactness. Bedrock was
encountered between depths of 14.0 and 21.5 feet below the ground surface.

Due to the size of the structure, if H-piles are used, it is recommended that HP 14X73 H-pile
sections, with a 95-ton capacity, be considered. H-piles should be driven to refusal to the top of
bedrock. H-piles driven to refusal may be designed based on the full allowable capacity of the
pile. An alternative to driven H-piles would be the use of drilled shafts extending to bedrock.
Spread footings founded on bedrock can be considered at the pier location, if no significant
amounts of fill are to be placed. It is anticipated that at the abutments, significant amounts of fill
will be placed and spread footings within the embankment fills may be considered. It does not
appear reasonable that spread footings extending to bedrock could be used at the abutments.
The following table summarizes the site conditions and preliminary foundation
recommendations.
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Foundation Recommendations — Ramp B - #2
Allowable Allowable
Qasang | Topof | Estimated oeante | gstimated i
Boring | Structural Rock Drilled Pacty | Spread pactly
Surface . : for . for
Number | Element ; Elevation* | Shaft Tip . Footing
Elevation” (Feet) Elevation* Dritfed Elevation* Spreat
(Feet) Shafts Footings
(TSF) (TSF)
Tresy | Dot | g0 555.5 552 15 Unknown | 1.5%*
Abutment
TR-58 Pier 567.0 553.0 549 15 551.0 12
TR- Rear i
T 564.5 543.0 538 15 Unknown 1.5

*Existing ground surface elevation was estimated from the established topographic mapping.
The Embankment heights at the abutment locations is not know at this time.
** Assuming spread footings founded on embankment fill.

Ramp C - #1

Ramp C-#1 is from SCI-823-00 northbound (NB) to US 23 NB over Fairground Road. Borings
TR-53A and TR-54 were drilled for this structure. Generally, these borings encountered
cohesive soils at the ground surface consisting of sandy silt (A-4a) and silt and clay (A-6a)
ranging in consistency from stiff to hard. These cohesive soils extended between 5.5 and 10.5
feet below the ground surface. Coarse and fine sand (A-3a) granular soils are located underlying
the cohesive soils, which range from very loose to loose in compactness. Shale bedrock was
encountered at depths of 13.6 and 20.5 feet below the ground surface.

Due to the size of the structure, if H-piles are used, it is recommended that HP 14X73 H-pile
sections, with a 95-ton capacity, be recommended. H-piles should be driven to refusal to the top
of bedrock. H-piles driven to refusal may be designed based on the full allowable capacity of the
pile. An alternative to driven H-piles would be the use of drilled shafts extending to bedrock. It
is anticipated that at the abutments, significant amounts of fill will be placed and spread footings
within the embankment fills may be considered. It does not appear reasonable that spread
footings extending to bedrock could be used at the abutments due to the depth to bedrock. The
following table summarizes the site conditions and preliminary foundation recommendations.
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Foundation Recommendations — Ramp C - #1 l
1
Existing Sty ABI;);??
Top of Estimated Bearing :
. Ground : .2 | Capacity
Boring | Structural Surface Rock Drilled Capacity for
Number | Element ., | Elevation* | Shaft Tip | for Drilled
Elevation o Spread
(Feet) Elevation* Shafts :
(Feet) (TSF) Footings
{TSE}**
TRes3K | FORE | seas 545.0 541 15 1.5
Abutment
Rear
TR-54 T 567.5 553.9 550 15 1.5

*Existing ground surface elevation was estimated from the established topographic mapping.
** Assuming spread footings founded on embankment fill.

Ramp C - #2

Ramp C-#2 will be from SCI-823-0.00 northbound (NB) to US 23 NB over the CSX railroad.
Borings TR-46 through TR-48 were drilled for this structure. ~Generally, these borings
encountered inter-layered cohesive soils and granular soils. Cohesive layers encountered
consisted of sandy silt (A-4a), silt and clay (A-6a), and clay (A-7-6). These layers ranged in
consistency from stiff to very stiff. Granular soils encountered consisted of sandy silt (A-4a),
coarse and fine sand (A-3a), gravel with sand and silt (A-2-4), and gravel with sand (A-1-b).
These layers ranged in compactness from very loose to dense. Shale and sandstone bedrock was
encountered at depths of 23.5 and 26.5 feet below the ground surface.

Due to the size of the structure, if H-piles are used, it is recommended that HP 14X73 H-pile
sections, with a 95-ton capacity, be recommended. H-piles should be driven to refusal to the top
of bedrock. H-piles driven to refusal may be designed based on the full allowable capacity of the
pile. An alternative to driven H-piles would be the use of drilled shafts extending to bedrock. It
is anticipated that at the abutments, significant amounts of fill will be placed and spread footings
within the embankment fills may be considered. It does not appear reasonable that spread
footings extending to bedrock could be used at the abutments due to the depth to bedrock. The
following table summarizes the site conditions and preliminary foundation recommendations.
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Foundation Recommendations — Ramp C - #2
5 Allowable
Existing Top of | Estimated A“OW? ble Bearing
. Ground : Bearing 3
Boring | Structural Rock Drilled s Capacity for
Surface o : Capacity for
Number | Element .. | Elevation* | Shaft Tip : Spread
Elevation . %, | Drilled Shafts .
(Feet) (Feet) Elevation (TSF) Footings
(TSE)**
Forward
TR-46 Abubmer 543.0 517.0 513 20 ]5
TR-47 Pier 542.0 519.0 514 20 NR
Rear
:R-48 T 542.0 5235 520 15 1.5

*Existing ground surface elevation was estimated from the established topographic mapping.
** Assuming spread footings founded on embankment fill.

MSE Wall Stability

Several MSE walls are proposed within the interchange, mainly along Ramps B and C. Based
upon the borings drilled across the proposed interchange, it appears that global stability will not
be an issue for the anticipated wall height. This is based on an assumption of a maximum wall
height of 25 feet. Once the wall designs have been finalized the geometries of each wall will
need to be evaluated for the global stability, sliding, overturning, and bearing capacity at each
location. It should be noted that some settlement may be anticipated at some of the MSE wall
locations, and wire-faced MSE walls may be considered if significant settlements are anticipated.

General Information

Minor amounts of settlement occurring within the very loose to loose granular soils are
anticipated during construction of the embankments. Due to the granular nature of the soils, it is
assumed that the settlement will occur during the earthwork activities, and will have been
completed by the time the full height of the embankment has been constructed.

Because of the many geotechnical factors across the anticipated structure locations, and the
design unknowns at this time, a detailed evaluation of all geotechnical parameters will need to be
considered for the final design. It is strongly recommended that we discuss the proposed
foundation design after TranSystems has had a chance to review these recommendations.
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Closing

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

Sincerely,

DLZ OHIO, INC.

P Bl Fypuiton

P. Paul Painter
Engineering Geologist

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

Attachments: General Information — Drilling Procedures and Logs of Borings
Legend — Boring Log Terminology
Boring Location Plan
Boring Logs TR-46 through TR-61
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GENERAL INFORMATION
DRILLING PROCEDURES AND LOGS OF BORINGS

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

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

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

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

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

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

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

S:\Geot\Forms\General Info English.doc




1.

2.

3.
pound hammer with
determined from the
of an 18-inch drive.
50/n - indicates number of blows
increment.

4,
columns.

5.

6.

7.

8. Sample numbers are

9. Soil Description

Standard Penetration (N) — the number of blows re

The length of the sampler drive is indicated

The length of hydraulically pressed “Undisturbed” samples is indicated graphically by horizontal lines across the

LEGEND — BORING LOG TERMINOLOGY

Explanation of each column, progressing from left to right

Depth (in feet) — refers to distance below the ground surface.

Elevation (in feet) — is referenced to mean sea level, unless otherwise noted.

quired to drive a 2-inch 0.D., 1-3/8 inch I.D., split-barrel sampler, using a 140-
a 30-inch free fall. The blows are recorded in 6-inch drive increments. Standard penetration resistance is
total number of blows required for one foot of penetration by summing the second and third 6-inch increments

(50) to drive a split-barrel sampler a certain number of inches (n) other than the normal 6-inch

graphically by horizontal lines across the “Standard Penetration” and “Recovery”

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

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

“Press” column.

designated consecutively, increasing in depth.

a. The following terms are used to describe the relative compactness and consistency of soils:

Granular Soils — Compactness

Blows/Foot
Term Standard Penetration
Very Loose 0-4
Loose 4-10
Medium Dense 10-30
Dense 30-50
Very Dense over 50
Cohesive Soils — Consistency
Unconfined Blows/Foot
Compression Standard
Term tons/sq.ft. Penetration Hand Manipulation
Very Soft less than 0.25 below 2 Easily penetrated by fist
Soft 0.25-0.50 2-4 Easily penetrated by thumb
Medium Stiff 050-1.0 4-8 Penetrated by thumb with moderate pressure
Stiff 1.0-2.0 B-15 Readily indented by thumb but not penetrated
Very Stiff 20-4.0 15-30 Readily indented by thumb nail
Hard over 4.0 over 30 Indented with difficulty by thumb nail
b. Color — If a soil is a uniform color throughout, the term is single, modified by such adjective as light and dark. If the
predominant color is shaded by a secondary color, the secondary color precedes the primary color. [f two major and distinct
colors are swirled throughout the soil, the colors are modified by the term "mottied”.
. Texture is based on the Ohio Department of Transportation Classification System. Soil particle size definitions are as follows:
Description Size Description Size
Boulders Larger than 8" Sand - Coarse 2.0 mmto 0.42 mm
Cobbles 8" to 3" — Fine 0.42 mm to 0.074 mm
Gravel - Coarse 3" to 3" Sitt 0.074 mm to 0.005 mm
— Fine " 10 2.0 mm Clay smaller than 0.005 mm
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10.

14,

12,

13.

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

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

trace 0to 10%
little 10 to 20%
some 20 to 35%
“and” 35 to 50%
f.  Moisture content of cohesionless soils (sands and gravels) is described as follows:
Term Relative Moisture or Appearance
Dry No moisture present
Damp Internal moisture, but none to little surface moisture
Moist Free water on surface
Wet Voids filled with free water

g. The moisture content of cohesive soils (silts and clays) is expressed relative to plastic properties.

Term Relative Moisture or Appearance

Dry Powdery

Damp Moisture content slightly below plastic limit

Moist Moisture content above plastic limit but below liquid fimit
Wet Moisture content above liquid limit

Rock Hardness and Rock Quality Designation

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

Term Description

Very Soft Permits denting by moderate pressure of the fingers. Resembles hard soil but has rock
structure. (Crushes under pressure of fingers and/or thumb)

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

Medium Hard Resists pencil point, but can be scratched with a knife blade. (Breaks easily under single
hammer blow, but with crumbly edges.)

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

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

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

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

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

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