
 
 
 

 

  
 

D E S I G N  M E M O R A N D U M  

 

I N T E R O F F I C E  C O M M U N I C A T I O N  

To: Leonard Olen Blankenship, P.E., District 04 Planning and Engineering 

COPY: Rinaldo Spano, P.E., District 04 Planning and Engineering 

Thomas Powell, P.E., District 04 Geotechnical Engineer 

FROM: Amal A. Goza, P.E., Office of Geotechnical Engineering 

DATE: November 05, 2021 

SUBJECT: SUM-271-8.25, PID 111417 Foundation Design Recommendations 

 
BRIDGE NO. SUM-00271-08.530R WIDENING 

 
PROPOSED STRUCTURE: 
 
TYPE:  Three Spans, Widen Abutments and Convert to Semi-Integral, Widen Piers, New Rolled Steel Beams and 

Composite Concrete Deck, Replace Approach Slabs 

SPANS:  48'-6"±, 61'-0"±, 48'-6"± c/c Bearings 

ROADWAY:  52'-0" TOE/TOE PARAPET 

Top of Rock elevation:  Not encountered. 

Recommended Foundation Type:  Driven Cast-In-Place Pipe Piles/Friction Piles. 

DRIVEN CAST-IN-PLACE PIPE PILES/FRICTION PILES ESTIMATED AND ORDER LENGTHS: 
 

Substructure  
Unit 

Boring ID Pipe Pile 
Diameter 

Geotechnical 
Pile Length 

Estimated 
Length 

Pile Cap  
Embedment 
depth1 

Order 
Length 

Pipe Wall 
Thickness 

Steel 
Grade 

Rear Abut. 
B-001-0-70 
BMB-01 

12" 
54.5' 
44.5' 

60' 1.50' Embedment 65' 0.250'' 2 

Pier 1 
B-012-0-65 
BMB-02 

12" 
48.5' 
36.5' 

55' 1.50'  Embedment 60' 0.250'' 2 

Pier 2 
B-012-0-65 
BMB-02 

12" 
51' 
37' 

55' 1.50'  Embedment 60' 0.250'' 2 

Forward Abut. BMB-03 12" 44' 50' 1.50'  Embedment 55' 0.250'' 2 

1 At the Rear and Forward Abutments: Explain the reason(s) for using Pile Cap Embedment Depth of 1.5 feet. The typical is 1.0 feet, unless it 
is integral, and then it needs to be 2.0 feet. 

 
SUMMARY: 
The recommendations were developed in accordance with the AASHTO LRFD Bridge Design Specifications 9th 

Edition (2020) (AASHTO LRFD). Historic Borings were used for the design. Top of rock was not encountered in any 

of the referenced borings, the lowest drilled elevation is 586.77' in BMB-02. According to the “Bedrock topography 

of the Northfield, Ohio, quadrangle” map published by the Department of Natural Resources, top of rock (TR) at the 

project site is expected at or below elevation 500 ft. Our recommended foundation type is driven cast-in-place 

reinforced concrete pipe piles at all four substructure units.  Details are provided above in the table “Driven Cast-

In-Place Pipe Piles/Friction Piles.”  

DRIVEN CIP PIPE PILES ANALYSIS: 
Per CMS 507.06. D, the minimum wall thickness is the greater of either 0.250 inches or as calculated using the 

following formula: 

t (inches) = (Ultimate Bearing Value in pounds)/900,000 

The calculated minimum wall thicknesses for each substructure unit are summarized in the following table: 
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Substructure 
Unit 

Factored Load  
(kips) 

Ultimate Bearing Value 
(kips) 

Minimum Pipe Wall 
Thickness 

Available Pipe Wall 
Thickness 

Abutments 127.36 181.942 0.250'' 0.250'' 

Piers 123.86 176.942 0.250'' 0.250'' 

 

GRLWEAP drivability analyses will be performed and supplied at the next project phase.  

 

Add the following estimated quantities to the project plans: 

Item Item Description Units Estimated 
Quantities 

505E11100 PILE DRIVING EQUIPMENT MOBILIZATION LS 1 
507E00500 12" CAST-IN-PLACE REINFORCED CONCRETE PILES, DRIVEN FT 1320 
507E00550 12" CAST-IN-PLACE REINFORCED CONCRETE PILES, FURNISHED FT 1440 
523E20001 DYNAMIC LOAD TESTING, AS PER PLAN EACH 3 
523E20501 RESTRIKE, AS PER PLAN EACH 3 

 

The estimated driving resistance as indicated by the driving losses would increase the length of the pile during 

driving by more than 10-ft with EOID as compared to the UBV, thus we have accounted for pile setup in the design. 

See BDM 2020, Section 305.3.2.4. The End of Initial Drive (EOID) and the anticipated waiting period related to the 

expected setup are summarized below: 

Substructure 
Unit 

Factored Load 
(kips) 

UBV 
(kips) 

EOID 
(kips) 

UBV/EOID Waiting Time 
(Days) 

Rear Abut. 127.36 182 119 1.50 14 
Pier 1 123.86 177 117 1.50 14 
Pier 2 123.86 177 118 1.50 14 
Forward Abut. 127.36 182 225 0.80 0 

 

Add the plan notes provided through this design memo to the Structures General Notes. A snapshot of ODNR 

Bedrock topography of the Northfield, Ohio, quadrangle map at the project site,  Soil Classifications for B-001-0-70 

and B-012-0-65, All Historic Boring Logs, Pile Nominal Resistance versus Embedment Depth and Pile Driving 

Resistance versus Embedment Depth for all substructure units are included within this design memo. 

 
If you have any questions, please feel free to contact either myself at 614-728-8814, or Alex Dettloff, at 614-275-

1308. 

    

Thank you,  

AAG 

pc: Reading File, File 

Attachments:  
• Project Geotechnical Plan Notes. 
• A snapshot of ODNR Bedrock topography of the Northfield, Ohio, quadrangle map at the project site. 
• Soil Classifications for B-001-0-70 and B-012-0-65. 
• Boring Logs. 
• , Pile Nominal Resistance versus Embedment Depth and Pile Driving Resistance versus Embedment Depth 

for all substructure units  
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Project Geotechnical Plan Notes: 

 

PILE DESIGN LOADS (ULTIMATE BEARING VALUE):  

 

THE ULTIMATE BEARING VALUE IS 182 KIPS PER PILE FOR THE REAR AND FORWARD ABUTMENT PILES. THE ULTIMATE BEARING 

VALUE IS 177 KIPS PER PILE FOR THE PIER 1 AND PIER 2 PILES.  

 

REAR ABUTMENT PILES:  

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 60 FEET LONG, ORDER LENGTH 65 FEET.  

1 DYNAMIC LOAD TESTING, AS PER PLAN  

1 RESTRIKE, AS PER PLAN 

 

FORWARD ABUTMENT PILES:  

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 50 FEET LONG, ORDER LENGTH 55 FEET. 

 

PIER 1 PILES:  

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 55 FEET LONG, ORDER LENGTH 60 FEET.  

1 DYNAMIC LOAD TESTING, AS PER PLAN  

1 RESTRIKE, AS PER PLAN 

 

PIER 2 PILES:  

12" CAST-IN-PLACE REINFORCED CONCRETE PILES, 55 FEET LONG, ORDER LENGTH 60 FEET. 

1 DYNAMIC LOAD TESTING, AS PER PLAN  

1 RESTRIKE, AS PER PLAN 
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PILES DRIVEN TO FULL ESTIMATED LENGTH WITH PILE/SOIL SETUP  

 

THE ULTIMATE BEARING VALUE (UBV) IS 182 KIPS PER PILE FOR THE REAR ABUTMENT AND 177 KIPS PER PILE FOR THE PIER 1 

AND PIER 2 PILES. PART OF THE UBV WILL BE ACHIEVED THROUGH PILE/SOIL SETUP, WHICH IS A TIME DEPENDENT INCREASE IN 

RESISTANCE THAT OCCURS IN SOME SOILS.  

NOTIFY THE ENGINEER AT LEAST 5 DAYS BEFORE DRIVING PILES SO THAT THE ENGINEER CAN NOTIFY THE DISTRICT GEOTECHNICAL 

ENGINEER, THE OFFICE OF CONSTRUCTION ADMINISTRATION, AND THE OFFICE OF GEOTECHNICAL ENGINEERING.  

DRIVE THE FIRST TWO PILES AT THE REAR ABUTMENT TO THE FULL ESTIMATED LENGTH OF 60 FEET AND AT THE PIER 1 AND PIER 2 

TO THE FULL ESTIMATED LENGTH OF 55 FEET. PERFORM DYNAMIC LOAD TESTING ON BOTH PILES WHILE DRIVING. AFTER DRIVING 

AND TESTING THE FIRST TWO PILES, DRIVE THE REMAINING PILES IN THE SUBSTRUCTURE TO THE SAME DEPTH AS THE FIRST TWO 

PILES. AFTER DRIVING ALL PILES TO THE ESTIMATED LENGTH, CEASE ALL DRIVING OPERATIONS AT THE SUBSTRUCTURE FOR A 

PERIOD OF 14 DAYS. INCLUDE THE WAITING PERIOD AS A SEPARATE ACTIVITY IN THE PROGRESS SCHEDULE. AFTER THE WAITING 

PERIOD, PERFORM PILE RESTRIKES ON BOTH OF THE FIRST TWO PILES (ONE RESTRIKE ITEM).  

SUBMIT ALL TEST RESULTS TO THE ENGINEER. IF THE RESTRIKE TEST RESULTS INDICATE THAT BOTH PILES ACHIEVED THE 

REQUIRED UBV, ALL PILES IN THE SUBSTRUCTURE MAY BE ACCEPTED BY THE ENGINEER.  

IF THE RESTRIKE TEST RESULTS INDICATE THAT EITHER OF THE TWO PILES DID NOT ACHIEVE THE REQUIRED UBV, IMMEDIATELY 

NOTIFY THE ENGINEER SO THAT THE ENGINEER CAN NOTIFY THE DISTRICT GEOTECHNICAL ENGINEER, THE OFFICE OF 

CONSTRUCTION ADMINISTRATION, AND THE OFFICE OF GEOTECHNICAL ENGINEERING. THE ENGINEER WILL REVIEW THE TEST 

RESULTS AND ESTABLISH ADDITIONAL RESTRIKE TESTING OR DRIVING CRITERIA FOR THE PILING IN THE SUBSTRUCTURE WITH THE 

ASSISTANCE OF THE DISTRICT GEOTECHNICAL ENGINEER, THE OFFICE OF CONSTRUCTION ADMINISTRATION, AND THE OFFICE OF 

GEOTECHNICAL ENGINEERING.  

IF DIRECTED BY THE ENGINEER, PERFORM ADDITIONAL RESTRIKE TESTING OR DRIVE ALL PILES IN THE SUBSTRUCTURE TO THE 

ESTABLISHED DRIVING CRITERIA. THE DEPARTMENT WILL PAY FOR SPLICING OF THE PILES BEYOND THE ESTIMATED LENGTH 

PROVIDED IN THE PLANS UNDER C&MS 109.05 WITH A NEGOTIATED PRICE PER SPLICE.  

THIS PLAN NOTE INCLUDES A QUANTITY OF ONE EACH ITEM 523 DYNAMIC LOAD TESTING, AS PER PLAN AND A QUANTITY OF 

ONE EACH ITEM 523 RESTRIKE, AS PER PLAN PER EACH SUBSTRUCTURE UNIT. 
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A snapshot of ODNR Bedrock topography of the Northfield, Ohio, quadrangle map at the project site 
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Soil Classifications for B-001-0-70 and B-012-0-65 
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Boring Logs: 
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