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Existing Features and Design Considerations 
The existing structure is a single span non-composite prestressed 
concrete box beam with reinforced concrete abutments utilizing spread 
footings. The 75-foot span crosses over Dick's Creek with a 50 degree 
left forward skew. The existing bridge measures 56 foot face to face of 
guardrail and carries one eastbound, one westbound and one two-way 
left-turn lane. The proposed alignment will match the existing, which 
runs tangent across the structure. 

One major design consideration was the addition of eastbound and 
westbound through lanes along with left-turn and right-turn lanes in both 
directions. The eastbound direction will have two through lanes, one 
right-turn lane and two left-turn lanes. The westbound direction will have 
three through lanes and one right-turn lane. These lane configurations 
result in an out to out proposed bridge width of 147 feet. This width is 
almost three times greater than the existing structures. The increased 
width leads to many design challenges, which will be discussed 
throughout the report. Multiple superstructure and substructure types 
were evaluated with consideration to economics, constructability, 
maintainability, and hydraulics. 

Preferred Bridge Alternative 
The preferred bridge alternative for this site is a single span (85 foot c/c 
bearing) type 4 (54 inch) prestressed concrete I-beam with a composite 
reinforced concrete deck. The structure is skewed 55 degrees left 
forward with an out to out width of 147 feet. The eastbound and 
westbound directions are separated by a 2-inch gap due to the large 
overall width and skew. One continuous footing founded on steel piles 
driven to rock will support the superstructure and the proposed semi-
integral abutments. A combination of both straight-faced deflector 
parapet and modified type 2-A curb will protect traffic on the outside 
deck limits and median, respectively. The bridge median barrier will 
match with the roadway typical section median treatment at both limits of 
the bridge. The resultant toe/toe barrier widths are 64 feet for the 
westbound direction and 76 feet for the eastbound direction. 

Span Arrangement Selection 
Increased bridge width raises some issues with the grading below the 
structure, that call for reconsidering the structure's angle of skew 
selection. Namely, it is not possible to tie the proposed grading to the 
existing contours while keeping the 50-degree skew without having to 
modify the alignment of Dick's Creek. Because of this, the skew angle 
of the proposed structure had to be increased to 55 degrees (left 
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forward). To further avoid alteration of Dick's Creek, a retaining wall is 
proposed at the southwest quadrant of the proposed structure. 

Changing the skew angle of the structure has a direct effect on the 
hydraulic efficiency of the channel. As the skew angle increases, the 
efficiency of the channel reduces. One method used to counterbalance 
the effects of increasing the skew is to increase the bridge span. The 
existing structure's hydraulic opening is 46.2 feet. Using an 85-foot 
span with a 55-degree skew results in a hydraulic opening of 45.8 feet. 
Keeping the proposed span length close to the existing requires careful 
consideration for the abutment construction, since there will be 
interference of proposed piling and the existing structure's spread 
footings. There are two ways of resolving this issue. First, the proposed 
span could be increased to a length that would grant clearance between 
the piles and the spread footings. In this case, the span would have to 
be lengthened to 125 feet in order to clear the existing abutments. This 
would increase the initial construction cost by approximately $380,000 
(this cost does not include the additional cost of raising the roadway 
profile due to the larger beam section needed for the increased span). 
The second option consists of keeping the span at 85-feet c/c bearing 
and removing the existing abutments including the footings. The removal 
costs add up to approximately $130,000, which is $250,000 less than 
the option of increasing the span length. In addition, the abutment 
removal option would yield additional savings in future maintenance 
costs because there would be less structure to maintain. The removal of 
the existing abutments enables the bridge hydraulic opening to closely 
match the existing, resulting in a minimal increase to both the design 
and check discharge headwater elevations. 

Aside from skew angle and bridge span length, another factor controlling 
the hydraulic opening is the low chord elevation. A hydraulic model 
simulating the existing structure was created using HEC-RAS and 
compared to the hydraulic data shown on the FEMA Flood Insurance 
Rate Map and the existing structure plans. The 100-year discharge 
elevations obtained in our hydraulic model closely match the values 
provided on the FEMA Flood Insurance Rate Map. The results of the 
HEC-RAS analysis indicated that the low chord of the existing structure 
could be lowered significantly, in comparison with the existing structure. 
However, the existing plans were showing a 100-year discharge 
elevation that was approximately 3.5 feet higher than the elevation in our 
hydraulic model. Attempts were made to contact both the Warren 
County and the City of Middletown Engineering offices and have them 
verify a high water mark at this site. However, neither office could 
confirm the water elevation, and as a result, we recommend following 
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the conservative approach of not reducing the low chord elevation, thus 
reducing the hydraulic opening. The proposed low chord was set to 
match the existing structure's low chord at the controlling downstream 
face. All criteria set forth in section 203.2.H of the Bridge Design 
Manual (6DM) have been satisfied. This section states that the Ohio 
Revised Code limits the 100-year water surface elevation rise caused by 
any encroachment above the natural condition by one foot. See page 6 
for additional hydraulic information. 

Other span arrangements were studied such as the three span 
alternative. Three span arrangements were derived from the same 
philosophy as our preferred single span arrangement, and that is to limit 
all proposed grading to the area above the ordinary high water mark. In 
order to keep piers above ordinary high water the center span would 
have to be at least 40 feet (alternative 5 is 32', 40', 32' c/c bearing). 
There is a higher potential for disturbance of the existing streambed 
during construction if piers are used. Introducing piers could also lead to 
potential aggradation and degradation of the stream. The three span 
arrangment raises the design and check headwater elevations more 
than the single span alternative and is also more costly. Hence, the 
three-span arrangement was found undesirable for this project. See 
pages 7 and 8 for further information on life cycle costs. 

Abutment Selection 
The proposed structure meets all the criteria set forth in the Bridge 
Design Manual for use of semi-integral abutments. Since the skew is 
above the maximum specified by the standard drawings, the beam seats 
will need to be specifically designed to accommodate the bearing 
retainer assemblies. In addition, the turn back wingwalls will need to be 
designed to take the additional stresses coming from the thermal 
expansion of the diaphragm. One area of concern is that other Districts 
have reported deck cracking on highly skewed structures using semi-
integral construction. Another alternative would be the use of strip seal 
expansion joints, however, they are typically avoided because of 
maintenance issues. Integral abutments were not considered since the 
BDM limits the maximum skew of an integral bridge to 30 degrees. 

Consideration was also given to reusing the existing abutments. This 
option would not allow for the proposed 55 degree skew. In addition, 
major modifications would have to be made and semi-integral 
construction could be of concern due to both the geometry of the 
existing abutments and the fact that they are founded on spread 
footings. Two other areas of concern are that the units would also be at 
least 20 years older than the rest of the structure and that there are 
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possible loading limitations of the existing spread footing abutments. 
After reviewing the above information, it is our recommendation to use 
semi-integral abutments for this site. See Appendix C for the 
Foundation Recommendation Report. 

Superstructure Selection 
Many superstructure alternatives were studied for the single span 
arrangement. The following is a list of the alternatives evaluated as part 
of this report: 

Alternative 1 - 85-foot single span prestressed concrete I-beam (Type 
4, 54" deep) with semi-integral abutments. The out/out superstructure 
width is 147 feet with a 2-inch gap separating the eastbound and 
westbound superstructures. 
Alternative 2 - 85-foot single span A588 steel beam (W36X260) with 
semi-integral abutments. The out/out superstructure width is 147 feet 
with a 2-inch gap separating the eastbound and westbound 
superstructures. 
Alternative 3-85-foot single span prestressed concrete I-beam (Type 
4, 54" deep) with semi-integral abutments. The out/out superstructure 
width is 147 feet with a 9-foot opening separating the eastbound and 
westbound superstructures. 
Alternative 4— 85-foot single span A588 steel beam (W36X260) with 
semi-integral abutments. The out/out superstructure width is 147 feet 
with a 9-foot opening separating the eastbound and westbound 
superstructures. 
Alternative 5— 104-foot (32'-40'-32') 3-span continuous slab bridge on 
typical abutments and capped pile piers. The out/out deck width is 147 
feet. 

A CON/SPAN culvert was studied as a preliminary alternative. The 
maximum allowed skew for the end sections on a 48-foot span 
CON/SPAN culvert section is 1.98 degrees. The 55-degree skew would 
push the ends of the culvert out past the limits of the other alternatives 
studied. This could impact the right-of-way significantly, thus increasing 
the amount of land acquisition. Our hydraulic model for the culvert 
results in velocities above 8 feet per second. Section 1008.8 in Volume 
2 of the L&D Manual states that deep foundations would be required for 
velocities of this magnitude. It is also standard practice to excavate the 
channel bottom when using three sided culverts. This would be more 
obtrusive environmentally when compared to the other alternatives. The 
above factors lead us to determine that the three-sided culvert was not 
as practical as the other alternatives studies, and thus the option was 
not further analyzed. 
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Consideration was also given to a continuous 3-span concrete slab 
bridge. This alternative will introduce piers and increase backwater 
conditions. One benefit of a slab bridge is the fact that the existing 
profile for S.R. 122 can be matched more closely than the other deeper 
superstructure alternatives. However, the skew angle of 55 degrees 
poses some concerns when using a concrete slab bridge. Skewed 
decks develop twisting moments in the slab, which increase with the 
angle of skew and these moments vary throughout the slab. Since the 
most economical way to reinforce the slab is to place the reinforcing 
steel in the direction of the principle moment, we are concerned that the 
twisting moments in slab would potentially lead to deck cracking, 
causing the maintenance issues and possibly requiring premature deck 
replacement. The initial construction cost of the slab bridge is slightly 
higher than the prestressed I-beam and steel beam bridges, but the 
future maintenance cost is higher than the I-beam options due to the 
replacement of the thicker concrete slab. Because of the reasons 
mentioned this alternative is not recommended. 

Alternatives 1 through 5 allow for 1-foot shoulders, 11-footwork zone 
lanes and an 11-foot emergency lane to be utilized during stage one 
construction. Alternatives 3 and 4 require straight-faced parapet to 
protect the 9-foot opening. If straight-faced barriers are used than the 
proposed median would need terminal assemblies and guardrail, which 
would not be aesthetically pleasing. Alternatives 1,2 and 5 use a 
modified type 2-A median barrier, which matches the median barrier at 
both bridge limits. This will allow the proposed roadway median to be 
curbed with no guardrail. In addition, alternatives 1,2 and 5 allow for 
future growth of the left turn lane without any modifications to the 
proposed structure. Finally, alternatives 1, 2 and 5 eliminate the need 
for a straight-faced barrier between the eastbound and westbound 
superstructures, lessening the cost for future maintenance. 
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Hydraulic results can be viewed below. 

_rI11 
M= ago 

1L M OIfl 
gulp 

2.. 

Type 4 (54') 
1 & 3 Prestressed 702.23 698.47 0.23 699.83 0.33 

I-Beam  

W36x260 
2&4  A588 Rolled 702.56 698.47 0.23 699.83 0.33 

Steel Beam  

3-Span 
5 Continuous 702.38 699.01 0.77 700.38 0.88 

Slab  

Existing 
- 702.21 698.30 0.06 699.66 0.16 

Bridge  

Existing 
- 

Channel 
- 698.24 - 699.50 - 

The velocities for all options are the same for both the design (25-year) 
and check (100-year) discharges. They are as follows: 

25 year - 8.56 ft./sec. 

100 year —9.01 ft./sec. 



A cost analysis was performed on all structures that satisfy previously 
discussed hydraulic criteria in order to determine the most economical 
alternative. The single span Type 4 prestressed concrete I-beam 
(alternative 1) was calculated to be the second most economical 
superstructure for life cycle cost. See the tables on page 8 for the 
resulting costs for each alternative, including substructure costs. 

Future Maintenance Cost Evaluation 
Future costs were projected to 2008 construction costs based on an 
inflation rate of 3.5%. Listed below are several assumptions made for 
the calculation of life cycle costs for each alternative. 

Life cycle of a structure is 80 years. 
Sealing of concrete structures using epoxy-urethane will occur 
every 15 years. 
Composite concrete decks will last 40 years. 
Composite concrete decks will require a rigid overlay at 20 
years. 
A588 weathering structural steel will require a coating system at 
25 years and every 20 years after that. 
Approach slabs will be replaced at the same time the deck is 
replaced. 

Future maintenance items for all superstructure alternatives and years of 
occurrence can be found below. 

Future Maintenance Items 
j1Th - _jjT1 

Type 4 (54") Sealing of Concrete Surface 15, 30, 45, 60, 75 
Ridge Overlay 20,60 1 & 3 Prestressed 

I-Beam Deck Replacement 40 

W36x260 

Sealing of Concrete 
Surfaces  

15, 30, 45, 60, 75 

2&4  A588 Rolled Rigid Overlay 20,60 
Steel Deck Replacement 40 Beam 

Painting of Structural Steel 25, 45, 65 

3-Span 

Sealing of Concrete 
15, 30, 45, 60, 75 

5 Continuous Surfaces  

Rigid Overlay 20,60 Slab 
Deck Replacement 40 
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Initial Construction Cost 

Type 4 (54") 
I Prestressed 19 1@ 85' $2,483,857 $191 

lBeams*  

2 
W36x260 A588 Rolled 

19 1@85' $2,530,153 $195 Steel Beams*  

Type 4 (54") 
3 Prestressed 18 1© 85' $2,469,177 $202 

_______ 

lBeams**  

4 
W36x260 A588 Rolled 

18 1@85' $2,508,101 $205 
_______ 

Steel_Beams**  

5 
3-Span Continuous 

- 32'-40'-32' $2,588,583 $166 
_______ 

Slab*** 

Future Maintenance Cost 

I Type 4 (54") Prestressed lBeams* $4,512,600 $347 
2 W36x260 A588 Rolled Steel Beams* $8,622,400 $664 
3 Type 4 (54") Prestressed lBeams** $4,513,300 $370 
4 W36x260 A588 Rolled Steel Beams** $8,383,900 $687 
5 3-Span Continuous Slab*** $6,913,199 $444 

Life Cycle Cost = Initial Const. Cost + Future Maintenance Cost 

I Type 4 (54") Prestressed lBeams* $6,996,457  

2 W36x260 A588 Rolled Steel Beams* $11,152,553 + $4,156,096 
3 Type 4 (54") Prestressed lBeams** $6,982,477 -$13,980 
4 W36x260 A588 Rolled Steel Beams** $10,892,001 + $3,895,544 
5 3-Span Continuous Slab*** $9,501,683 + $2,505,226 

* 
- Based on proposed bridge widths of 67 and 79.83 feet out to out of deck 

and an 8 1/2  inch thick composite deck. 

** 
- Based on proposed bridge widths of 69 and 69 feet out to out of deck and 

an 8 1/2  thick composite deck. 

- Based on proposed bridge width of 147 feet out to out of deck and a 
20-inch thick deck. 

See Appendix A for detailed construction costs of all alternatives. 



A 15 percent contingency has been added to all costs to account for 
preliminary design. 

Substructure costs can be viewed from the Foundation Investigation Report 
found in Appendix C. 

Conclusions 
Considering hydraulics along with life cycle costs, environmental concerns, 
and future expansion for each alternative, the single span Type 4 (54 inch) 
prestressed I-beam with a composite reinforced concrete deck (alternative 1) 
on semi-integral abutments is our recommended preferred alternative. Not 
only is this alternative the second most economical structure in life cycle cost, 
but it also provides better aesthetics in the median and allows for future 
expansion of the eastbound left-turn lane. 

For further details on our preferred bridge alternative, please see the 
Hydraulics Report, Site Plan, Phase of Construction Details, Transverse 
Section and Abutment Section submitted in addition to this report. 



Estimate 19717 

Estimated Cost: $2,159,875.29 

Contingency: 15.00% 

Estimated Total: $2,483,856.58 

WAR-122-0094 Prestressed I Beam Type 4 (54") 2" Gap Between 67' and 79'40" Decks. On Semi-Integral Abutments, 
Single Span, Turnback Win gwalls Construction Costs 

Letting Date: 04/14/08 

Spec Year: 05 

Unit System: E 

Work Type: BRIDGE REPLACEMENT 

Highway Type: 448 

Urban/Rural Type: RURAL CLASS 

Season: SUMMER 

County: WARREN 

Prepared by Greg Johnson on 07/14/05 



Estimate: 19717 

Line # Item Number Quantity Units Unit Price Extension 
Description 
Supplemental Description 

.3roup 0100: WAR-122-0094 Over Dick's Creek 
[0005 20E1102 1.00 LS $130,000.00000 $130,000.00 
' PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN 
0006 503E11100 1.00 LS $221,774.00000 $221,774.00 

COFFERDAMS, CRIBS AND SHEETING 

0008 509E10000 214,800.00 LB $0.70000 $150,360.00 
EPDXY COATED REINFORCING STEEL 

0010 512E10100 2,080.00 SY $9.00000 $18,720.00 
SEALING OF CONCRETE SURFACES (EPDXY-URETHANE) 

0011515E15020 19.00 EACH $21,500.00000 $40850000 
.,J DRAPED STRAND PRESTRESSED CONCRETE BRIDGE I-BEAM MEMBERS, LEVEL 3, TYPE 4 

0012 515E20000 51.00 EACH $84414679 $43,051.49 
INTERMEDIATE DIAPHRAMS 

0013 516E44100 3800 EACH $531.68477 $20204.02 
I ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE (NEOPRENE) 
0014 518E21200 579.00 CY $51.23364 $29,664.28 

POROUS BACKFILL WITH FILTER FABRIC 
E0015 518E40000 670.00 FT $641739 $4296] 

6" PERFORATED CORRUGATED PLASTIC PIPE 
0016 526E30000 974.00 SY $140.00000 $136,360.00 

REINFORCED CONCRETE APPROACH SLABS (1=17") 
f- 017898E10200 648.00 C'? $550100000 $356,400100 
LQC/QA•CbNCRETE, CLASS QSC2, SUPERSTRUCTURE (DECK) 
0018 898E11000 60.00 CY $550.00000 $33,000.00 

QC/QA CONCRETE, CLASS QSC2, SUPERSTRUCTURE (PARAPET) 
rr0019 898E20160. 610.00 CY $350.00000 $213,5001001 

QC/QA CONCRETE, CLASS QSCI, SUBSTRUCTURE (ABUTMENT INCLUDING FOOTING) I 
0021 1.00 LS $253,740.00000 $253,740.00 
SUBSTRUCTURE 

Total for Group 0100: $2,159,875.29 

'i:20:35PM 
uesday, August 23, 2005 Page 2 of 2 



Estimate 19717 

Estimated Cost: $2,200,132.83 

Contingency: 15.00% 

Estimated Total: $2,530,152.75 

WAR-122-0094 Steel beam 2" Gap Between 67' and 79'- 10" Decks. On Semi-Integral Abutments, Single Span, 
Turnback Win gwalls Construction Costs 

Letting Date: 04/14/08 

Spec Year: 05 

Unit System: E 

Work Type: BRIDGE REPLACEMENT 

Highway Type: 448 

Urban/Rural Type: RURAL CLASS 

Season: SUMMER 

County: WARREN 

Prepared by Greg Johnson on 07/14/05 



Estimate: 19717 

Line # Item Number Quantity Units Unit Price Extension 
Description 
Supplemental Description 

Jroup 0100: WAR-122-0094 Over Dick's Creek 
[0005 202E11202 1.00 LS $130,000.00000 $13000O.007 

[' PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN 
0006 503E11100 1.00 LS $156,000.00000 $156,000.00 

COFFERDAMS, CRIBS AND SHEETING 

0008 509E10000 202,200.00 LB $0.70000 $141,540.00 
EPDXY COATED REINFORCING STEEL 

j 0009 511E46200 65.00 CY $390.75440 $25399b41 
r CLASS C CONCRETE 

0010 512E10100 1,138.00 SY $9.00000 $10,242.00 
SEALING OF CONCRETE SURFACES (EPDXY-URETHANE) 

0011' 513E10241 467,324.00 LB $125000 $54,15500 
STRUCTURAL STEEL MEMBERS, LEVEL 2, AS PER PLAN 

0012 513E20000 4,902.00 EACH $2.95559 $14,488.30 
WELDED STUD SHEAR CONNECTORS 

L001351 6E44100 38.00 EACH $531.68477 $20204.021 
[ ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE (NEOPRENE) ] 

0014 518E21200 536.00 CY $51.68286 $27,702.01 
POROUS BACKFILL WITH FILTER FABRIC 

E0015518E40000 670OFT $6.41739 $42996$1 
1 6" PERFORATED CORRUGATED PLASTIC PIPE 

0016 526E30000 974.00 SY $140.00000 $136,360.00 
REINFORCED CONCRETE APPROACH SLABS (T=17") 

r'0017 898E1000 602.00 CY $550.00000 $331100001 
'L QC/QA CONCRETE, CLASS QSC2, SUPERSTRUCTURE (DECK) 

0018 898E11000 60.00 CY $550.00000 $33,000.00 
QC/QA CONCRETE, CLASS QSC2, SUPERSTRUCTURE (PARAPET) 

r-0019898E20160 620.00 CY $30000 $217,00000 
QC/QA CONCRETE, CLASS QSCI, SUBSTRUCTURE (ABUTMENT INCLUDING FOOTING) 

0021 1.00 LS $253,740.00000 $253,740.00 
SUBSTRUCTURE 

Total for Group 0100: $2,200,132.83 

1:21:07PM 
esday, August 23, 2005 Page 2 of 2 



Estimate 19717 

Estimated Cost: $2,147,110.50 

Contingency: 15.00% 

Estimated Total: $2,469,177.07 

WAR-122-0094 Prestressed/ Beam Type 4 (54") 9' Gap Between 69' and 69' Decks. On Semi-Integral Abutments, 
Single Span, Turnback Win gwalls Construction Costs 

Letting Date: 04/14/08 

Spec Year: 05 

Unit System: E 

Work Type: BRIDGE REPLACEMENT 

Highway Type: 448 

Urban/Rural Type: RURAL CLASS 

Season: SUMMER 

County: WARREN 

Prepared by Greg Johnson on 07/14/05 



Estimate: 19717 

Line # Item Number Quantity Units Unit Price Extension 
Description 
Supplemental Description 

..roup 0100: WAR-122-0094 Over Dick's Creek 

PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN 
0006 503E11100 1.00 LS $221,744.00000 $221,744.00 

COFFERDAMS, CRIBS ANDSHEETING  

J0007 503E21100 4,804.00  CY $24T82376 $9253] 
r UNCLASSIFIED EXCAVATION 

0008 509E10000 216,925.00 LB $0.70000 $151,847.50 
EPDXY COATED REINFORCING STEEL 

- [0009 511E46200 65.00  CY $390.75440 $25,399041 
r' CLASS C CONCRETE 

0010 512E10100 2,295.00 SY $9.00000 $20,655.00 
SEALING OF CONCRETE SURFACES (EPDXY-URETHANE) 

TooVi 515E15020 18.00  EACH $21,500.00000 $387,000T00 
DRAPED STRAND PRESTRESSED CONCRETE BRIDGE I-BEAM MEMBERS, LEVEL 3, TYPE 4 

0012 515E20000 48.00 EACH $844.14679 $40,519.05 
INTERMEDIATE DIAPHRAMS 

ET0013 516E44100 36.00  EACH $533.72844 $19214221 
I ELASTOMERIC BEARING WITH  INTERNAL LAMINATES AND LOAD PLATE (NEOPRENE) 

0014 518E21200 583.00 CY $51.19375 $29,845.96 
POROUS BACKFILL WITH FILTER FABRIC 

0016 526E30000 924.00 SY $140.00000 $129,360.00 
REINFORCED CONCRETE APPROACH SLABS (T=17" 

0018 898E11000 96.00 CY $550.00000 $5200.00 
QC/QA CONCRETE, CLASS QSC2, SUPERSTRUCTURE (PARAPET) 

0019 898E2160 645.00 CY $3500000 $225,750.00 
QC/QA CONCRETE, CLASS QSCI, SUBSTRUCTURE (ABUTMENT INCLUDING FOOTING) 

0020 1.00 LS $253,740.00000 $253,740.00 
SUBSTRUCTURE 

Total for Group 0100: $2,147,110.50 

1:21:33PM 
uesday, August 23, 2005 Page 2 of 2 



Estimate 19717 

Estimated Cost: $2,180,956.97 

Contingency: 15.00% 

Estimated Total: $2,508,100.52 

WAR-122-0094 Steel beam 9' Gap Between 69' and 69' Decks. On Semi-Integral Abutments, Single Span, Turnback 
Win gwalls Construction Costs 

Letting Date: 04/14/08 

Spec Year: 05 

Unit System: E 

Work Type: BRIDGE REPLACEMENT 

Highway Type: 448 

Urban/Rural Type: RURAL CLASS 

Season: SUMMER 

County: WARREN 

Prepared by Greg Johnson on 07/14/05 



Estimate: 19717 

Line # Item Number Quantity Units Unit Price Extension 
Description 
Supplemental Description 

3roup 0100: WAR-122-0094 Over Dick's Creek 
0005 202E11202 1.00 LS $130,000.00000 $130,000 

L PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN 
0006 503E11100 1.00 LS $155,221.00000 $155,221.00 

COFFERDAMS, CRIBS AND SHEETING 
T0007 503E21100 480400 C? $24.82376 $119,253.34 

UNCLASSIFIED EXCAVATION 
0008 509E10000 207,525.00 LB $0.70000 $145,267.50 

EPDXY COATED REINFORCING STEEL 
[000951i E4:6200 - 6500 CY $390.75440 $25399.04 

CLASS C CONCRETE 
0010 512E10100 1,335.00 SY $9.00000 $12,015.00 

SEALING OF CONCRETE SURFACES (EPDXY-URETHANE) 
0011 513E10241 442,728.00 LB $125000 $5537410007 

.J STRUCTURAL STEEL MEMBERS, LEVEL 2, AS PER PLAN 
0012 513E20000 4,644.00 EACH $2.96279 $13,759.20 

WELDED STUD SHEAR CONNECTORS 
0013 516E44100 36.00 EACH $5337284 1914:21 

I ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD PLATE (NEOPRENE) 
0014 518E21200 540.00 CY $51.63941 $27,885.28 

POROUS BACKFILL WITH FILTER FABRIC 

0016 526E30000 924.00 SY $140.00000 $129,360.00 
REINFORCED CONCRETE APPROACH SLABS (T=17") 

0018 898E11000 96.00 CY $550.00000 $52,800.00 
QC/QA CONCRETE, CLASS QSC2, SUPERSTRUCTURE (PARAPET) 

p0019 .898E20160 651.00 CY $350.00000 $227,850TOd] 
QC/QA CONCRETE, CLASS QSCI, SUBSTRUCTURE (ABUTMENT INCLUDING FOOTING) 

0020 1.00 LS $253,740.00000 $253,740.00 
SUBSTRUCTURE 

Total for Group 0100: $2,180,956.97 

1:21:56PM 
uesday, August 23, 2005 Page 2 of 2 



Estimate 19717 

Estimated Cost: $2,250,941.71 

Contingency: 15.00% 

Estimated Total: $2,588,582.97 

WAR-122-0094 3 Span Cont. Slab Bridge, 2" Gap Between 67' and 79'40" Decks. Construction Costs 

Letting Date: 04/14/08 

Spec Year: 05 

Unit System: E 

Work Type: BRIDGE REPLACEMENT 

Highway Type: 

Urban/Rural Type: RURAL CLASS 

Season: SUMMER 

County: WARREN 

Prepared by GDJ on 08/17/05 



Estimate: 19717 

Line # Item Number Quantity Units 
Description 
Supplemental Description 

Jroup 0100: WAR-122-0094 Over Dick's Creek 

Unit Price Extension 

PORTIONS OF STRUCTURE REMOVED, OVER 20 FOOT SPAN 
0006 503E11100 1.00 LS $221,174.00000 $221,174.00 

COFFERDAMS, CRIBS AND SHEETING 
T0007 503E21100 4,661.00 CY $24.97689 $116,417.281 
r' UNCLASSIFIED EXCAVATION _] 

0008 507E00200 2,800.00 FT $16.14089 $45,194.49 
STEEL PILES HP12X53, FURNISHED 

0009 507E00250 2,100.00 FT $9.62191 $20,206.01 
r STEEL PILES HP12X53, DRIVEN 

0010 507E71200 794.00 FT $60.37980 $47,941.56 
SPECIAL - PILE ENCASEMENT 

L0011 509E10000 430,180.00 LB $07000 $301,12601 
.,J EPDXY COATED REINFORCING STEEL 

0012 511E46200 65.00 CY $390.75440 $25,399.04 
CLASS C CONCRETE 
13 512E10100 1,670005Y $900000 $15,030.00 

I SEALING OF CONCRETE SURFACES (EPDXY-URETHANE) 
0014 512E33000 594.00 SY $11.99285 $7,123.75 

TYPE 2 WATERPROOFING 
fl0015 •516E44100 38.00 EACH $531-.68477 $20,204.02 
1 ELASTOMERIC BEARING WITH INTERNAL LAMINATES AND LOAD ELATE (NEOPRENE) - 

0016 518E21200 479.00 CY $5234443 $25,072.98 
POROUS BACKFILL WITH FILTER FABRIC 

r'0017 518E40000 670.00 FT $6.41739 $4,29965 
1 6" PERFORATED CORRUGATED PLASTIC PIPE 

0018 526E30000 974.00 SY $140.00000 $136,360.00 
REINFORCED CONCRETE APPROACH SLABS (T=17") 

-f0019 898E10200 976.00 CY $550.00000 $53680001 
QC/QA CONCRETE, CLASS QSC2, SUPERSTRUCTURE (DECK) 

0020 898E11000 66.00 CY $550.00000 $36,300.00 
QC/QA CONCRETE, CLASS QSC2, SUPERSTRUCTURE (PARAPET) 

,.Y0021 898E20100 129.00 CY $46281338 $59,702.937 
L1 QC/QA CONCRETE, CLASS QSCI, SUBSTRUCTURE (PIER ABOVE FOOTING) 

0022 898E20160 711.00 CY $350.00000 $248,850.00 
QC/QA CONCRETE, CLASS QSCI, SUBSTRUCTURE (ABUTMENT INCLUDING FOOTING) 

Total for Group 0100: $2,250,941.71 

i:18:12PM 
Thesday, August 23, 2005 Page 2 of 2 



WDP JOB#: ODTMP0030 
JOB NAME: Prestressed I Beam Bridge With 2" Gap, Over Dick's Creek 

BRIDGE: WAR-122-0094 

CALCULATED BY: GDJ DATE: 07/13/05 
CHECKED BY: DATE: 

I LIFE CYCLE COST 

Interest Rate = 3.50% 

I Item & Extension IDescription I 2008 Costs I # Years Till I Future Costs I 
Sealina of Structure 

5 of Concrete Structures 18,720 15 
18,720 30 
18.720 45 

147,478 
247.077 

Total = 

Rigid Overlay 

848E10000 Micro Silica Concrete Overlay Using Hydrodemoltion $55,441 20 $110,316 
$55,441 60 $436,769 

848E20000 Surface Preparation Using Hydrodemolition $53,105 20 $105,668 
$53,105 60 $418,366 

848E50100 Test Slab $1,000 20 $1,990 
$1,000 60 1 $7,878 

rotal = I $219,092 I I $1,080,987_j 

Deck Replacement 

202E11200 Poritons of Structure Removed $72,000 40 $285,067 
202E22900 Approach Slab Removed $28,541 40 $113,001 
509E10000 Epoxy Coated Reinforcing Steel $69,190 40 $273,941 
523E30000 Reinforced Concrete Approach Slabs (T = 17") $136,360 40 $539,885 
898E10200 QC/QA Concrete, Class QSC2, Superstructure (Deck) $207,350 40 $820,953 
898E11000 QC/QA Concrete, Class QSC2, Superstructure (Parapet) $33,000 40 $130,656 

Total = 1 $546,441 1 1 $2,163,502 

Total = $3,923,978 
15% Contingency 

Total Future Costs During Life Cycle of Bridge = $4,512,600 



WDP JOB#: ODTMP0030 
JOB NAME: Steel Beam Bridge With 2' Gap, Over Dick's Creek 

BRIDGE: WAR-122-0094 

CALCULATED BY: GDJ DATE: 07/13/05 
CHECKED BY: DATE: 

I LIFE CYCLE COST 

Interest Rate = 3.50% 

I Item & Extension I Description I 2008 Costs I # Years Till I Fu~ture   
Sealinu of Structure 

I 512E10100 ISealing of Concrete Structures (Epoxy-Urethane) $10,575 15 $17,717 

Total = 

$10,575 30 $29,682 
$10,575 45 $49,727 
$10,575 60 $83,311 
$10,575 75 $139,575 
$52,875 $320,012 

Riaid Overlay 

I 848E10000 [Micro Silica Concrete Overlay Using Hydrodemoltion $55,442 20 $110,318 
$55,442 60 $436,777 

I 848E20000 ISurface Preparation Using Hydrodemolition $53,105 20 $105,668 
$53,105 60 $418,366 

I 848E50100 ITest Slab $1,000 20 $1,990 

Total = 

$1,000 60 $7,878 
$219,094 $1,080,997 

flck RenIacmnt 
202E11200 Portions of Structure Removed $72,000 40 $285,067 
202E22900 Approach Slab Removed . $28,541 40 $113,001 
509E10000 Epoxy Coated Reinforcing Steel $68,402 40 $270,821 
526E30000 Reinforced Concrete Approach Slabs (T = 17°) $136,360 40 $539,885 
898E10200 QC/QA Concrete, Class QSC2, Superstructure (Deck) $205,150 40 $812,242 
898E11000 QC/QA Concrete, Class QSC2, Superstructure (Parapet) $33,000 40 $130,656 

uoiau 4104j,40iI I 41'I,bJ1  I 

Paintino of Structural Steel 

I 514E00100 ISurface Preparation of Existing Structural Steel $132,181 25 $312,376 
$132,181 45 $621,562 
$132,181 65 $1,236,777 

I 514E00200 IField Painting of Existing Structural Steel, Prime Coat $30,553 25 $72,204 
$30,553 45 $143,671 
$30,553 65 $285,875 

I 514E00300 IField Painting of Existing Structural Steel, Intermediate Coat $30,553 25 $72,204 
$30,553 45 $143,671 
$30,553 65 $285,875 

514E00400 IField Painting of Existing Structural Steel, Finish Coat $30,553 25 $72,204 
$30,553 45 $143,671 
$30,553 65 $285,875 

514E00504 iGrinding Fins, Tears, Slivers On Existing Structural Steel $1,400 25 $3,309 
$1,400 45 $6,583 
$1,400 65 $13,099 

I 514E10000 IFinal Inspection Repair $8,100 25 $19,142 

Total = 

$8,100 45 $38,089 
$8,100 65 $75,789 
$700,020 1 3,831,979 

Total = $7,497,660 
15 % Contingency 

Total Future Costs During Life Cycle of Bridge = $8,622,400 



WDP JOB#: ODTMP0030 
JOB NAME: Prestressed I Beam Bridge With 9' Gap, Over Dick's Creek 

BRIDGE: WAR-122-0094 

CALCULATED BY: GDJ DATE: 07/13/05 
CHECKED BY: DATE: 

LIFE CYCLE COST 
Interest 

I Item & Extension IDescription I 2008 Costs I # Years Till I Future Costs -1  
Sealing of Structure 

I 512E10100 iSealing of Concrete Structures (Epoxy-Urethane) $20,655 15 $34,604 

Total = 

$20,655 30 $57,974 
$20,655 45 $97,127 
$20,655 60 $162,722 
$20,655 75 $272,616 
$103,275 $625,044 

Rigid Overlay 

848E10000 

- 

- Micro Silica Concrete Overlay Using Hydrodemoltion $52,815 20 $105,091
$52,815 60 $416,081 

848E20000 Surface Preparation Using Hydrodemolition $50,493 20 $100,470
$50,493 60 $397,788 

848E50100 Test Slab $1,000 20 1 $1,990
$1,000 60 1 $7,878 

Total = I $208,616 I I $1,029,299_j  

Deck Replacement 

202E11200 Poritons of Structure Removed $70,000 40 $277,148 
202E22900 Approach Slab Removed $27,136 40 $107,438 
509E10000 Epoxy Coated Reinforcing Steel $71,170 40 $281,782 
523E30000 Reinforced Concrete Approach Slabs (T = 17") $129,360 40 $512,170 
898E10200 QC/QA Concrete, Class QSC2, Superstructure (Deck) $195,800 40 $775,223 
898E11000 QC/QA Concrete, Class QSC2, Superstructure (Parapet) 1 $52,800 40 $209,049 

rotal = I $546,266 I I $2,162,811_j 

Total = $3,924,592 
15% Contingency 

Total Future Costs During Life Cycle of Bridge = $4,513,300 



WDP JOB#: ODTMP0030 
JOB NAME: Steel Beam Bridge With 9' Gap. Over Dick's Creek 

BRIDGE: WAR-122-0094 

CALCULATED BY: GDJ DATE: 07/13/05 
CHECKED BY: DATE: 

I LIFE CYCLE COST -71 
Interest Rate = 3.50% 

I Item & Extension I Description I 2008 Costs I # Years Till I Future Costs I 
Sealing of Structure 

I 512E10100 ISealing of Concrete Structures (Epoxy-Urethane) $12,015 15 $20,129 

Total = 

$12,015 30 $33,724 
$12,015 45 $56,499 
$12,015 60 $94,655 
$12,015 75 $158,581 
$60,075 $363,588 

Rigid Overlay 
I 848E10000 IMicro Silica Concrete Overlay Using Hydrodemoltion $52,815 20 $105.091 

$52,815 60 $416,081 
I 848E20000 ISurface Preparation Using Hydrodemolition $50,493 20 $100,470 

$50,493 60 $397,788 
I 848E50100 ITest Slab $1,000 20 $1,990 

Total = 

$1,000 60 $7,878 
F $208,616 $1,029,299 

Deck Replacement 
202E11200 Portions of Structure Removed - $70000 40 $277,148 
202E22900 Approach Slab Removed $27,136 40 $107,438 
509E10000 Epoxy Coated Reinforcing Steel $70,540 40 $279,288 
526E30000 Reinforced Concrete Approach Slabs (T = 17') $129,360 40 $512,170 
898E10200 QC/QA Concrete, Class QSC2, Superstructure (Deck) $193,600 40 $766,513 
898E 11000 QC/QA Concrete, Class QSC2, Superstructure (Parapet) $52,800 40 $209,049 

rotal = I $543,436 I I $2,151,606 I 

Painting of Structural Steel 
I 514E00100 ISurface Preparation of Existing Structural Steel $125,310 25 $296,138 

$125,310 45 $589,253 
$125,310 65 $1,172,488 

I 514E00200 IField Painting of Existing Structural Steel, Prime Coat $28,947 25 $68,409 
$28,947 45 $136,119 
$28,947 65 $270,848 

I 514E00300 IField Painting of Existing Structural Steel, Intermediate Coat $28,947 25 $68,409 
$28,947 45 $136,119 
$28,947 65 $270,848 

514E00400 IField Painting of Existing Structural Steel, Finish Coat $28,947 25 $68,409 
$28,947 45 $136,119 
$28,947 65 $270,848 

514E00504 IGrinding Fins, Tears, Slivers On Existing Structural Steel $1,300 25 $3,072 
$1,300 45 $6,113 
$1,300 65 $12,164 

I 514E10000 IFinal Inspection Repair $8,100 25 $19,142 

Total = 

$8,100 45 $38,089 
$8,100 65 $75,789 

$664,653 $3,638,378 

Total = $7,290,309 
15 % Contingency 

Total Future Costs During Life Cycle of Bridge = $8,383,900 



WDP JOB#: ODTMP0030 
JOB NAME: 3 Span Slab, 2" Gap in Bridges 

BRIDGE: WAR-122-0094 

CALCULATED BY: GDJ DATE: 07/17/05 
CHECKED BY: DATE: 

I LIFE CYCLE COST 
Interest Rate= 3.50% 

I Item & Extension IDescription I 2008 Costs I # Years Till  Future Costs I 
Sealina of Structure 

I 512E10100 ISealing of Concrete Structures (Epoxy-Urethane) $15,030 15 $25,180 
$15,030 30 $42,186 
$15,030 45 $70,676 
$15,030 60 $118,408 
$15,030 75 $198,374 

Total = $75.150 $454.825 

Riaid Overlay 

848E10000 Micro Silica Concrete Overlay Using Hydrodemoltion $63,452 20 $126,256
$63,452 60 $499,880 

848E20000 Surface Preparation Using Hydrodem $61,097 $121,570olition 20 
$61,097 60 $481,327 

848E50100 Test Slab $1,000 20 $1,990
$1,000 60 1 $7,878 

Total = I $251,098 I I $1,238,900_j  

Deck Replacement 

202E11200 Poritons of Structure Removed $87,000 40 $344,456 
202E22900 Approach Slab Removed $28,541 40 $113,001 
509E10000 Epoxy Coated Reinforcing Steel $244,664 40 $968,688 
523E30000 Reinforced Concrete Approach Slabs (T = 17") $136,360 40 $539,885 
898E10200 QC/QA Concrete, Class QSC2, Superstructure (Deck) $529,100 40 $2,094,844 
898E11000 QC/QA Concrete, Class QSC2, Superstructure (Parapet) 1 $36,300 40 $143,721 

Total = I 51,051,955  I I $4,204,595  I 

Total = $6,011,322 
15% Contingency 

Total Future Costs During Life Cycle of Bridge = $6,913,100 



Appendix C 

Bridge # WAR-122-0094 L/R 
Over Dicks Creek 

Foundation Recommendations 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

INTRODUCTION 
This project consists of designing a replacement structure for Bridge No. WAR-122-0094 LfR 
over Dicks Creek. The proposed new structures are recommended to be a single-span 
superstructure on semi-integral abutments. The proposed total width for the L & R structures is 
144'-0" toe to toe of barrier. The existing structure is approximately 60 feet wide. 

Foundation recommendations for these structures are based on 2 borings obtained by CTL for 
ODOT in June 2005. Boring H-i was drilled near the rear abutment and H-2 was drilled near the 
forward abutment. Two borings were taken for the existing bridge. There is a substantial 
variation noted in the soil profiles at borings H-i and H-2. We recommend that four 
additional borings be obtained in step 8, to better define the subsurface profile. Note that for 
structures wider than 100 feet, ODOT Specifications for Subsurface Investigations 
recommends a minimum of two borings at each substructure unit. 

DISCUSSION 

GENERAL: 
In general, the subsurface profile consists of silty sand and gravel with cobbles over weathered 
shale with limestone interbedded in the shale bedrock. The top of weathered shale is at 
approximate elevation of 668 at H-i and 684 at H-2. Competent bedrock was encountered at 
elevation 668 at the rear abutment and 679.5 at the forward abutment. The general overall 
subsurface conditions at this site could be described as very stiff material located at approximate 
elevation of 690 and competent bedrock is located at a variation in elevation of 670 to 680. 

The following three types of foundations appear to be feasible for this structure. Spread footing, 
drilled shafts, and driven pile foundations. The bottom of footing elevation should be a minimum 
of 4 feet, normal to the 2 to 1 slope for footings on piles or drilled shafts and 5 feet below the 
flowline and on bedrock for a spread footing (BDM 204.3). Note that the existing bridge spread 
footings may not be supported on bedrock. The following is a discussion summary for each type. 

SPREAD FOOTINGS: 

The spread footing for the rear abutment could be founded on the silty sand and gravel layer, 
at or below elevation 684 and the forward abutment could be founded on the gray weathered 
shale material at or below elevation 684. Note that the existing spread footing is at a plan 
elevation of approximately 687. Standard Penetration Test N values are more than 50 blows 
per foot for both proposed abutment footing locations. The recommended allowable bearing 
pressure is 4 tons per square foot for the very dense silty sand and gravel and 4 tons per 
square foot and for the gray weathered shale. If there is a desire to place the abutment 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

spread footings lower to ensure that they are founded on bedrock, spread footing should 
not be considered as an economical altern ative for this design. 

Preliminary calculations by WD Partners indicate that the total abutment loads to the 
foundation are approximately 5600 kips (total load at each abutment, L & R together, when 
using a continuous footing for the eastbound structure and the westbound structure). Initial 
calculations/assumptions indicated that the footing width may be approximately 7 feet. 

Depending on the exact location of the proposed structure, any interference with the existing 
abutment and footing will require removal of all or a portion of the existing substructure. 

DRILLED SHAFTS: 

Drilled shafts used to support the proposed bridge should be designed as end bearing drilled 
shafts. At this time for, estimating purposes, a minimum drilled shaft tip elevation of 674 is 
recommended for both abutments of the L & R bridges. After obtaining the additional 
requested borings, a more refined drilled shaft design length can be provided. The estimated 
required diameter for the drilled shafts is 48". The maximum spacing is anticipated to be 15 
feet for the rear and forward abutments. The recommended allowable end bearing pressure 
is 30 tons per square foot. 

Depending on the exact location of the proposed structure, any interference with the existing 
abutment and footing will require removal of all or a portion of the existing substructure. 

PILES: 

A pile foundation for these structures would consist of HP 10x42 steel H piles. The piles 
should be driven to refusal in the relatively soft bedrock. Final tip elevations are estimated to 
be 680 at both abutments. The bottom of the pile cap should be set as stated above in the 
general section. Pile points are needed. 

Depending on the exact location of the proposed structure, any interference with the existing 
abutment and footing will require removal of all or a portion of the existing substructure. 

III. RECOMMENDATIONS 

The foundation design recommendations for the substructures for these structures are as follows: 

Abutments 

1. We recommend supporting the proposed abutments on steel H piles driven to refusal in 
bedrock. The cost estimate indicates that this is a reasonable and economical design 
alternative. If HP 10x42 piles are used, we recommend that the maximum pile load not 
exceed 55 tons per pile. If the final design consists of relatively short batter piles, the 
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Appendix C 

Bridge No. WAR-122-0094 LIR Foundation Recommendations 

designer must evaluate the bending stresses caused by lateral loads to ensure the pile size 
chosen is not overstressed. Sense there is a potential for boulders to be present and 
because there are limestone stringers present, pile points are recommended. Pile testing is 
not required. 

2. The H pile estimated length (driven length) and the order length (furnished length) are 
15' and 20', respectively. 

General Recommendations: 

1. The cost for a cofferdam will be relatively small for all alternatives. 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

Evaluation Work Sheets for Type Study Alternatives 

Table 1: Preliminary Design Summary for Rear Abutment 

Location Rear Abutment 
Station of RA STA 51+31.50 ±, Centerline bearing 
Borings H-i (STA 51+50, 37' LT) 
Substructure Type Stub abutment on piles 
Footing Elevation 691.75 ft ± 
Vertical Load 5600 Kips (3000 Kips for East Bound (Left) and 2600 Kips for 

West Bound (Right)) 
Water Table Elevation 688.70 ft ± 
Soil Type from boring Al 703.7 ft existing surface elevation 

new roadway surface is to be at 708.75 +1- 
------------------------------------------------------------------------------- 

703.7 to 702.7 - 1 ft of fill Avg. N = 8 
-------------------------------------------------------------------------------

702.7 to 695.2- 7.5 feet Brown clayey silt - Avg. N = 8 
-------------------------------------------------------------------------------

695.2 to 667.6 - 26.5 feet of silty sand and gravel with cobbles - 
avg. N> 50 
-------------------------------------------------------------------------------

667.6 top of bedrock 
667.6 to 658.7 - 9 feet of medium to dark gray shale interbedded 
with light and dark gray limestone RQD ranges from 32% 
to 53% 

Bedrock Elevation 667.6 ft ± medium gray shale 
Proposed Foundation Type Driven Piles 

Foundation Design Discussion of Alternative bridge types 
Spread footing: 

Footing elevation 684.0 
The allowable bearing pressure for the spread footing is 4 tons per square foot. 

-------------------------------------------------------------------------------------------------------------------------- 

Piling: Two rows of HPl0x42 piles, maximum ultimate bearing value = 110 tons 
Estimated Length= 15' Driven Length = 15' 
Order Length =20' Furnished Length = 20' 

-----------------------------------------------------------------------------------------------------------------------

Drilled shafts: 
The allowable end bearing resistance for the shale bedrock is 30 tons per square foot. 
The allowable side friction resistance is neglected for the shale bedrock. 
48" diameter in soil and 42"diameter in the weathered shale 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

Table 2: Preliminary Design Summary for Forward Abutment 

Location Forward Abutment 
Station of FA STA 51+31.50±, Centerline bearing 
Borings H-2 (STA 51+99, 35' RT) 
Substructure Type Stub abutment on piles 
Footing Elevation 691.75 ft ± 
Vertical Load 5600 Kips (3000 Kips for East Bound (Left) and 2600 Kips for 

West Bound (Right)) 
Water Table Elevation 689.50 ft ± 
Soil Type from boring A2 704.5 ft existing surface elevation 

new roadway surface is to be at 709.57 +1- 
-----------------------------------------------------------------------------

704.50 to 690.5— 14.0 ft of brown silty - Avg. N= 9 
-----------------------------------------------------------------------------

690.5 to 685.0— 5.5' of brown silty clay Avg. N = 46 
-----------------------------------------------------------------------------

685.0 ft top of bedrock 
From 685.0 to 679.5 ft - 5.5 ft of Gray weathered shale 
Below 679.5 feet cored shale —with limestone RQD is, 20% - 
27%. 

Bedrock Elevation 679.5 ft ± Medium Gray shale and some limestone. 
Proposed Foundation Type Driven Piles 

Foundation Design Discussion for Alternatives: 

Spread footing: 
Footing elevation 684.0 
The allowable bearing pressure for the spread footing is 4 tons per square foot. 

Piling: Two rows of HP10x42 piles, maximum ultimate bearing value = 110 tons 
Estimated Length=15' Driven Length = 15' 
Order Length =20' Furnished Length = 20' 

-----------------------------------------------------------------------------------------------------------------------

Drilled shafts: 

The allowable end bearing resistance for the shale bedrock is 30 tons per square foot. 
The allowable side friction resistance is neglected for the shale bedrock. 
48" diameter in soil and 42" diameter in the weathered shale 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

Note that the calculated cost is for both abutments. 

Abutments on Piling 

2008 
ITEM UNITS DESCRIPTION CALCULATIONS QUANTITY PRICE TOTAL 

PILE DRIVING 
EQUIPMENT 

505E1 1100 LUMP MOBILIZATION  7,000 
STEEL PILES 
HPIOX42, 

507E00200 FT FURNISHED 4x32x20' 2560 21 53,760 
STEEL PILES 
HP1 0X42, 

507E00250 I FT DRIVEN 4x32x20' 2560 9 23,040 
STEEL POINTS 

507E93300 EACH OR SHOES 128 128 60 7,680 
EPDXY COATED 
REINFORCING 

509E10000 POUND STEEL 427x150 64,050 0.8 51,240 
CLASS C 
CONCRETE, 

2601 511E46500 CU YD FOOTING 4x8'x120'x3/27 427 111,020 

$253,740 

Abutments on Drilled Shafts (Shaft Spacing = 15 feet) 

2008 
ITEM UNITS DESCRIPTION CALCULATIONS QUANTITY PRICE TOTAL 

EPDXY COATED 
REINFORCING 

509E10000 POUND STEEL 267x 150 40,050 0.8 32,040 
CLASS C 
CONCRETE, 

511E46500 CU YD FOOTING 4x5'x3'x120727 267 260 69,420 
DRILLED 
SHAFTS, 48" 
DIAMETER, 
ABOVE & 42" 36x18' above 648'(48" 

524E94906 FT 
_________________ 

above rock) 243,000 INTO BEDROCKt $3151 

$344,460 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

Abutments on Spread Footings 

2008 
ITEM UNITS DESCRIPTION CALCULATIONS QUANTITY PRICE TOTAL 

503 Lump COFFERDAM  4 2000 8,000 
EPDXY COATED 
REINFORCING 

509E10000 POUND STEEL 818x150 122700 0.8 98,160 
CLASS C 4x7'x3'x120727 
CONCRETE, & extra breastwall 

511E46500 CU YD FOOTING 4x5'x5'x120'/27 818 260 212,680 

$318,840 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

Evaluation Work Sheets for Type Study Alternatives 

LOG OF BORING 

Date Started 6/9105 Sam$er. Type SS Die. 1.375" Project Identification: WAR-75.340 
Date Completed 6/13105 Casing- Length 45ft Ole. 3.25' 041200560 

Water Bev. 688.7ft S.R 122 Over Dick's Creek 
Boring No. H-i SIaticn 8 Offset 51+50, 37' Lt. Surtare Bev. 703.7ft Warren County, Ohio 
Bev. 
.Jft,_ 

Depth 
J!il_ 

Std. PCnJ 
..EQ.... 

Rec. 
til.L 

LOSS 
.iL 

Description sample Physical ChBICtCtiSliCS 
- - 000T 

3J• _L. 
-i.  " 

703.7 SAND AND GRAVEL tMTh COBBLES 
702.7 _. (FILL) 

BROWN CLAYEY SILT 1 5 5 9 47 
--- 

34 28 10 12 A-4a 4/414 

700.2 
..,4,.,. 5/3/4 BROWN CLAYEY  SILT 2 13 VIS 

697.7 _g_ 
5/5/4 BROWN CLAYEY SILT 3 II VIS 

695.2 A C' 

-- 

SILTVSAND AND GRAVELWIT)4 4 8 VIS - 12/13/8 

IL 
- COBBLES 

690.2 

IL 

- ---------.. 

Jj_ 15115/16 SILTY SAND AND GRAVELWITh 5 51 16 II 14 8 11 VIS  
COBBLES 

688.7 
20/23/50 SILTY SAND AND GRAVELWITh S 10 4S 

is  COBBLES 
687.2 

- 5O3" SILTY SAND AND GRAVEL WITH  7 8 VIS 
COBBLES 

685.7 ._IL 
50.4" SILTY SAND AND GRAVEL WITH 8 4S 

- COBBLES 
684.2 

.3Q... 20/50.3" SILTY SAND AND GRAVEL WITH 9 13 IllS 
683.2 COBBLES  

- 10/16/30 SILTY SAND AND GRAVEL WITH  10 8 MS  
COBBLES 

681.7 .22.. 
40150-4" SILTY SAND AND GRAVEL WITh 11 8 IllS 

680.7 - COBBLES 
50.3" SILTY  SAND AND GRAVEL WITH 12 7 VIS  

24 COBBLES  

678.2 
..25... 44/50.4" SILTY SAND AND GRAVEL WITH 13 14 VIS 

COBBLES 

675.7 .25... 
50.1" SILTY SAND AND GRAVEL WITH 14 15 IllS 

- COBBLES 

10 
673.2 

IL 

50-3" SILTY SAND AND GRAVEL WITH 15 7 IllS - 

COBBLES 

670.7 
- 

50.6" SILTY SAND AND GRAVEL WITH 16 10 IllS 
..iL COBBLES 

Particle Sizes: Agg 2.00mm, Coarse Sand = 2.00.0.42mm, Fine Sand= 0.42.0.074mm, Sill = 0.074.0.005mm. Clay c0.00smm. 

ODOTDisirict 8 WAR-75-3.40 Page C-8 



Appendix C 

Bridge No. WAR-122-0094 LIR Foundation Recommendations 

LOG OF BORING (Continued) 

Project Identification: WAR-75.3.40 
Boring No. H-I 04120056G 

Dcv. Depth Std. Penl 
ROD 

Rec. Loss 
J!!LJ!!L  

Description 4n..ip Physical CIUSlICS ODOT 

Class 
-- . - t L.L.P.I. W.C. 

36 
32% 4.8 0.2 

. ------------------ 

SHALE (83%) MEDIUM GRAY RC.1 'us 

LIMESTONE (17%) LIGHT MEDIUM 

38 

GRAY 

663.7Q_ 
SHALE (14%) DARK GRAY RC-2 VIS 530A 4.8 0.2 

- LIMESTONE (26%) UGHTAND DARK 
.42_ GRAY 

658.7 gsa. 
BOlTOftI OF BORING 

0 

8 

I 
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Appendix C 

Bridge No. WAR-122-0094 L/R Foundation Recommendations 

LOG OF BORING 

Date Started 
Identification: WAR-75-3.40 

6114/05 Sampler: Type SS CIa. 1.375" 04120056G 
Date Completed 6114105 Casing: Length 35K Ola 3.25" 

Water Elev. 689.5K S.R lfl Over Dick's Creek 
Boring No. H-2 Station & Offset 51+99,35' Rt. Surface Bev. 704.5K Warren County, Ohio 
8ev. 

.JSL 
Depth 
JAL 

Ski. Peal 
_BQQ_ 

Rec. 
III) 

LOSS Description Sample 
N '' 

C.S.  

Physical 
'' ' 

L 

Characteristics 
' 

£!!x L.L. 
 

- 

- 000T 
ci 1? 

04.5 
7031 
703.5 

701.0 

698.5 

696.0 

691.0 

689.5 

688.0 

686.5 

684.0 

682.5 

681.0 

674.5 

_o_ - ------- 

3(312 

3/4ro 

41415 

5/5/8 

33/23/23 

24125123 

11125(37 

41150.4' 

38/50-4" 

50-5" 

46/50.4" 

44150-5" 

27% 

20% 

4.7 

4.7 

0.3 

0.3 

7
ass 

---- 

TOPSOIL (10') . 

% 

- 

. __ 

VIS 

685.0  

BROWN SILTY CLAY 

BROWN SILTY CLAY 

- ----------------G.5 
BROWN SILTY CLAY 

BROWN SILTY  CLAY 

BROWN SILlY CLAY 

BROWN SILTYCLAY 

BROWN SILTY  CLAY 

BROWN SILTY CLAY  

1 

2 

- 

3 

4 

5 

6 

7 

8 

5 

8 

6 

6 

15 

II 

37 

32 

37 

_ 

43 

38 

36 

IS 

15 

18 

24 

20 

21 

18 

14 

10 

6 

IIS 

A-6b 

A-Ga 

VIS 

'AS 

V1S 

'AS 

VIS 

A. 

•••_ 

8 

- 

10 

i2 

JL. 

—is- 

- 

...20.... 

679.5  

GRAY WEATHERED SHALE  

GRAY WEATHERED SHALE  

GRAY WEATHERED SHALE 

GRAY WEATHERED SHALE 

9 

10 

11 

12 

6 

9 

8 

VIS 

VIS 

'AS 

VIS 

- 

__ 

24 . 

_26 
SHALE  

LIMESTONE (20%) LIGHT TO DARK 
GRAY 

RC-1 
-- 

V1S 

..js- 

- 

28 

30 

- 

ii. 

669.5  

SHALE (72%) DARK GRAY 

LIMESTONE (26%) LIGHT TO DARK 
GRAY 

RC-2 
300'---  

VIS 

anuoe zes: RyQ 2.00mm. Coarse Sand = 2.00-0.42mm, Fine Sand= 0A2-0.074mm, Sit =0.olc-0.o05mm, Clay < 0.005mm. 
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