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Structure Topics

• Bridge Program Funding

• Safety – Bridge Demolition

• Bridge Approach Fills

• Temporary Drainage at Bridge Approaches

• Pile Order Lengths and Foundation Tables

• Steel Pile Accessories 

• Drilled-In Piles

• Drilled Shafts

• Buildups – 20th, 40th, 60th Points

• Finishing Skewed Decks

• Rip Rap Slope Protection
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Bridge Program / Funding

• Approximately 800 projects in the 5-year bridge 

program have been re-started

o 200 Central Let

o 600 Division Let

• Infrastructure Investment and Jobs Act (IIJA)

o Extra funding for bridge program for the next 5 years

o This is in addition to our yearly bridge program
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Safety – Bridge Demolition
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Bridge Demolition

Safety – Bridge Demolition

• Avoid damage to critical load carrying 

components that are required to continue to 

support the structure

• Consider condition of existing components when 

planning demolition

• Ensure properly trained personnel

• Follow Bridge Demo Plan

– If changes are needed, consult the Engineer
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Bridge Approach Fills

• 2018 – All stone backfill (Class V or VI)
• Limits ability to jack approach slabs with grout or 

foam
• Temporary Solution – Add single layer of geotextile 

(Type 4 or 5) 1’ below approach slab. (2/25/21 SCE 
Memo adding to all current bridges)

Bridge Approach Fills



Emphasis Areas

Bridge Approach Fills

• Increased inspection of embankments within 50’ of 

bridges

• Soil Density Tests close to backslope of approach 

fills

• Sufficient compactive effort on Class V or VI Stone

– Small plate tamps generally not sufficient. Use 

trench rollers or larger/heavier plate tamps

– Limit lift thicknesses
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Workgroup 

Recommendations

Bridge Approach Fills

• Increased embankment densities within 50’-100’ of 
bridges (Proposing 1 per 2’ of fill)

• Sufficient compactive effort on Class V or VI Stone 

– Trench Roller (Rammax) or Larger

– Establish Maximum Lift Thickness

• Modify approach fill details to allow large rollers

• Overbuild embankment and cut back
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Bridge Approach Fills
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Bridge Approach Fills
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Temporary Drainage at Approach Slabs
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Temporary Drainage at 

Approach Slabs
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422-3 Construction Methods (for approach slabs)

Temporarily cover or fill the opening in the joint at the end bent until 

installation of the joint seal, if applicable. Make sure that the covering or filler 

provides for drainage off the bridge deck and keeps debris out of the joint and 

off the end bent cap.

Construct temporary slope drains in accordance with Section 1622. Locate this 

erosion control item as shown in the Structure plan detail.

Backfill around the approach slabs as soon as practical to prevent erosion 

adjacent to the slab.



Temporary Drainage at 
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Temporary Drainage at Approach Slabs
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Temporary Drainage at Approach Slabs
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Temporary Drainage at Approach Slabs
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Summary
➢ Prior to paving being performed on the grade, ensure diversion ditches are 

in place daily before leaving project and that they are maintained so that all 

water approaching bridge from grade is directed to temporary slope drains 

before getting to the approach slabs.

➢ During and after paving on the grade to tie into approach slabs, install 

series of sandbags or other devices ahead of the approach slab to reduce 

the velocity of water flowing towards the bridge and help direct it to either 

temporary slope drains or permanent drainage structures.

➢ On the bridge, follow the recommendations from the plans regarding 

temporary drainage.  If the grade of the bridge is steep, more may be 

needed to slow the water.

➢ Have collection pipe(s) installed at low points on the approach slab that are 

large enough to collect water running off of the bridge from a heavy 

thunderstorm.  Make sure the water exiting the pipe is directed to a 

temporary slope drain or to a permanent structure that can handle it. 



Concrete Piles

Concrete Pile Order Lengths

& Foundation Tables



Concrete Pile Order Lengths
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Geotech Provides Order Lengths based 
on PDA Test Results (longer bridges)

or

Geotech Provides Order Lengths in 
plans (shorter bridges) 

NCDOT will pay for the entire pile 
order length, including cutoff
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Concrete Piles
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B-4863 – Harkers Island Bridge
➢ First project to implement new provision

Full Implementation – October 2021 Letting
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B-4863 – Harkers Island Bridge
➢ First project to implement new provision

Full Implementation – October 2021 Letting



Pile Excavation
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Plan Notes



Pile Excavation
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450-3(E)



Pile Excavation
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Pile Excavation
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Pile Excavation vs Pile Driving

Structure Topics

43

➢ Pile depth is designed for 10’ minimum seat in most circumstances.  If rock is apparent at 
less than 10’ across the width of the cap, pile excavation is to be performed to at least 
the 10’ drill mark of each pile.  Drill depth for piles may be deeper depending on fill 
height placed above previous ground elevation and the depth of the end bent.

➢ Contractor may discover actual depth of rock by performing probe test with driving rods, 
pre-drilling, or by using pile hammer with a lighter stroke than design capacity.

➢ Once layout of cap and piles is completed, outside piles can be tested for rock depth 
using one of the methods to discover the rock elevation.  If the rock elevations are similar 
for the outside piles, the depths of the interior piles are likely to be similar also.   If the 
outside piles vary to where the rock depth for one is above 10’ and the other below 10’, 
then the interior piles need to be tested as well to see what the rock elevation is for 
those piles.

➢ If all piles are tested for rock depth and the elevation of the rock varies above and below 
the 10’ mark going across the cap with different piles, contact your Area Construction 
Engineer and the Geotech Unit for guidance and have the rock depths/elevations for 
each pile ready so that they can evaluate it.

➢ Contractor may opt to drill deeper than the 10’ depth in the event the rock is deeper to 
avoid having to mobilize a pile hammer.  



Drilled Shaft Extensions
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When are they needed?
➢ Rock line is lower than 

anticipated
➢ Extend rock socket
➢ Soil conditions at plan tip 

elevation are unsuitable
➢ Not enough bearing at plan tip 

elevation



Drilled Shaft Extensions
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Next Steps
➢ Contact Area Construction 

Engineer and Geotech Unit.
➢ Have details of shaft ready to 

share (depth, rock socket 
height, soil/rock conditions, 
etc.)

➢ If soil is questionable, 
pictures of the last spoils to 
come out of the shaft are 
helpful for Geotech to 
examine.



Drilled Shaft Extensions
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Once Decision to Extend Shaft is made…

➢ Typically, three feet of additional vertical reinforcing steel is built 
into each drilled shaft cage.  Make sure to tie the spiral so the 3’ 
extension is at the bottom of the cage (unlike the below picture)

➢ If the shaft is plan length or your extension is less than 3’ you will 
only need to cut steel to match the new depth of the shaft. 

(See Structure Bulletin Volume 4, Issue 9) 



Drilled Shaft Extensions
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➢ If extension ends up being greater than 
3’, discuss with Area Construction 
Engineer and Geotech Unit to see if 
spiral reinforcing steel will also need to 
be added along with additional vertical 
reinforcing steel and CSL tube 
extensions.

➢ The longer extensions will be case-by-
case decisions on what needs to be 
done.



Steel Pile Accessories
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NCDOT Approved Products List
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Steel Pile Splicer
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Steel Pile Splicer
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Steel Pile Splicer
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Steel Pile Splicer
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NCDOT Approved Welding Procedure
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Buildups

20th, 40th, 60th Points
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• Grade SIP Forms
• Grade Overhangs

• Grade Screed 
• Check Dry Run for Deck Pour

Buildups are used to:
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Buildups

20th, 40th, 60th Points
Structure Design Manual – Construction Elevations (updated 2016):

No more than 5’ 
between any 
buildup

Until 2020, the SDM did not require the 
deflection tables to follow this same guidance



57

Buildups

20th, 40th, 60th Points

▪ New plans should have deflection tables match 
construction elevation intervals

▪ Existing projects (Depends on span length)
▪ Concrete girders – interpolate to calculate deflections
▪ Steel girders – Designer may have to provide
▪ Discuss with ACE or RBCE if questions

▪ Formal revisions are not necessary.  Spreadsheets are OK.
▪ Exterior Girders are the most important 

▪ Affects ride
▪ Every buildup on exterior girders should be checked 

when doing dry runs



Deck Pour Sequences
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What is a “finishing pass”?
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Screed Setup Rules For Skews
(in order of importance)

1. Finish from leading edge to trailing edge

2. Finish up the superelevation

3. Finish downhill
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Figure 2 - Paving Skewed decks

CROW N CENTERLINE

MACHINE SCREED RAIL - HIGH SIDE OF DECK

SPECIAL LENGTH INSERTREQUIRED  FOR 
CROW NED DECK ONLY

SKEW ANGLE

APPROXIMATE POSITION OF SKEW  
BAR KIT AND CARRIAGE ROLLERS.

ROTATE ROLLERS IN  ONE 

DIRECTION ONLY.

DO NOT REVERSE ROTATION.

DIRECTION OF POUR

DIRECTION OF POUR IS IMPORTANT IF  DECK 
HAS SUPER ELEVATION. NORMAL  PROCEDURE 

IS TO FINISH FROM LOW   SIDE OF DECK TO HIGH 

SIDE OF DECK.

FINISH FROM LEAD END OF  
MACHINE TO TRAILINGEND

NOTE:
THE PAVING ROLLERS SHOULD ROTATE SO THAT  THE 

BOTTOM OF THE ROLLERS ROTATE AGAINST  THE CONCRETE 

AS THE CARRIAGE TRAVELS FROM  THE LEADING END OF 
THE MACHINE TO THE  TRAILING END.

MACHINE LEG

MACHINE LEG

MACHINE FRAME

ALLOW THE MACHINE TO ADVANCE 3 TO 6 INCHES AT BOTH SIDES OF THE DECK

MACHINEFRAME

MACHINE LEG

MACHINE SCREED RAIL - LOW  SIDE OF DECK

MACHINELEG

Lead Edge

Trailing Edge

Rule #1
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Figure 2 - Paving Skewed decks

CROW N CENTERLINE

MACHINE SCREED RAIL - HIGH SIDE OF DECK

SPECIAL LENGTH INSERTREQUIRED  FOR 
CROW NED DECK ONLY

SKEW ANGLE

APPROXIMATE POSITION OF SKEW  
BAR KIT AND CARRIAGE ROLLERS.

ROTATE ROLLERS IN  ONE 

DIRECTION ONLY.

DO NOT REVERSE ROTATION.

DIRECTION OF POUR

DIRECTION OF POUR IS IMPORTANT IF  DECK 
HAS SUPER ELEVATION. NORMAL  PROCEDURE 

IS TO FINISH FROM LOW   SIDE OF DECK TO HIGH 

SIDE OF DECK.

FINISH FROM LEAD END OF  
MACHINE TO TRAILINGEND

NOTE:
THE PAVING ROLLERS SHOULD ROTATE SO THAT  THE 

BOTTOM OF THE ROLLERS ROTATE AGAINST  THE CONCRETE 

AS THE CARRIAGE TRAVELS FROM  THE LEADING END OF 
THE MACHINE TO THE  TRAILING END.

MACHINE LEG

MACHINE LEG

MACHINE FRAME

ALLOW THE MACHINE TO ADVANCE 3 TO 6 INCHES AT BOTH SIDES OF THE DECK

MACHINEFRAME

MACHINE LEG

MACHINE SCREED RAIL - LOW  SIDE OF DECK

MACHINELEG

Lead End

Trailing End

Rule #2

Low 
Side

High 
Side
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Pour Sequence Example

Low Side

High Side

End Bent 1

End Bent 2
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Is the Pour Direction 
Correct?

1) Finish from leading edge of skew to trailing edge

-0.06

2) Finish from low side of super to high side

✓

×

Low Side

High Side
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Is the Pour Direction 
Correct?

1) Finish from leading edge of skew to trailing edge

-0.06

2) Finish from low side of super to high side

✓

✓

Low Side

High Side



Screed Setup Rules For Skews
(in order of importance)

1. Finish from leading edge to trailing edge

2. Finish up the superelevation

3. Finish downhill

▪ Change from Past (Design Manual Has Been 

Updated)

▪ Least Important of the 3 Rules
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✓

✓



Rip Rap Slope Protection
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➢ Forthcoming special provision or plan note will 
require top 10’ of Class II rip rap slope protection to 
have Class B rip rap blended with it.

➢Requested by contractors so that workers will have 
better footing to walk around top of slope 
protection when going back to do work at, or near, 
the end bents.

➢Rip rap slope protection line item will still be paid by 
the ton but will also include the Class B line item.



Rip Rap Slope Protection
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Structure Bulletins

• NCDOT Structure Bulletins
– https://connect.ncdot.gov/projects/construction/Construction%20

Bulletins/Forms/AllItems.aspx
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Construction Unit Regions
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Division 10
Vacant

Western Regional 
Bridge Construction 

Engineer
Vacant



Questions?
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