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ITEM NO. DESCRIPTION QUANTITY UNIT 
110E0020 Remove Bridge Railing 108 Ft 
460E0070 Class A45, Bridge Repair 8.2 CuYd 
460E0200 Special Surface Finish 81.8 SqFt 
460E0300 Breakout Structural Concrete 2.8 CuYd 
460E0380 Install Dowel in Concrete 92 Each 
480E0200 Epoxy Coated Reinforcing Steel 750 Lb 
550E0010 Low Slump Dense Concrete Deck Overlay 13.3 CuYd 
550E0100 Concrete Removal Type 1A 176.6 SqYd 
550E0105 Concrete Removal Type 2A 44.2 SqYd 
550E0110 Concrete Removal Type 1B 17.6 SqYd 
550E0120 Concrete Removal Type 1C 8.8 SqYd 
550E0130 Concrete Removal Type 1D 8.8 SqYd 
550E0140 Concrete Removal Type B 20.0 Ft 
550E0200 Class A45 Concrete Fill 1.9 CuYd 
550E0500 Finishing and Curing 180 SqYd 
 
 
SPECIFICATIONS 
 
1. Design Specifications:  AASHTO Standard Specifications for Highway 

Bridges 17th Edition using Working Stress Design. 
 
2. Construction Specifications:  South Dakota Standard Specifications for 

Roads and Bridges, 2004 Edition and Required Provisions, Supplemental 
Specifications and/or Special Provisions as included in the Proposal. 

 
 
DETAILS AND DIMENSIONS OF EXISTING BRIDGE 
 
All details and dimensions of the existing bridge, contained in these plans, are 
based on the original construction plans and shop plans and are provided as 
information only.  It is the Contractor’s responsibility to inspect and verify the 
actual field conditions and any necessary as-built dimensions affecting the 
satisfactory completion of the work required for this project. 
 
 
SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 
 
All work on this structure shall be accomplished with the traffic control shown 
elsewhere in the plans. Alternate sequence of operations may be submitted 
by the Contractor for approval by the Engineer a minimum of two weeks prior 
to the pre-construction meeting. 
 
1. Modify the existing bridge rail for the first phase of construction by 

removing the steel rail and existing end blocks for the first phase of 
construction. 

 
2. Place a concrete bridge rail on top of the existing curb and place new end 

blocks to allow for the attachment of thrie beam approach railing for the 
first phase of construction. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS(CONT.) 
 
3. Breakout the paving notch concrete, install dowel bars, and place 

resteel for the first phase of construction. 
 
4. Accomplish all Concrete Removal 1A, 2A, 1B, 1C, 1D and B and 

place Class A45 Concrete Fill to the satisfaction of the Engineer for 
the first phase of construction. 

 
5. Place a Low Slump Dense Concrete Overlay to the elevations shown 

in the plans on the bridge deck for the first phase of construction. 
 
6. Switch traffic and repeat steps 1 through 5 for the second phase of 

construction. 
 
 
GENERAL CONSTRUCTION - BRIDGE 
 
1. All mild reinforcing steel shall conform to ASTM A615, Grade 60. 
 
2. All exposed concrete corners and edges shall be chamfered 3/4” 

unless noted otherwise in the plans.  Match existing chamfer if the 
existing chamfer differs. 

 
3. Use 2” clear cover on all reinforcing steel except as shown 

otherwise. 
 
4. The Contractor shall only imprint one year plate on the structure. The 

year plate shall contain the date the existing bridge was built and 
shall be located as specified and detailed on Standard Plate No. 
460.03. 

 
5. Barrier Curbs and End blocks shall be built normal to the grade. 
 
6. Request for construction joints or resteel splices at points other than 

those shown, must be submitted to the Engineer for prior approval.  
If additional splices are approved, no payment will be allowed for the 
added quantity of reinforcing steel. 

 
7. Surfaces of fresh concrete at construction joints shall be rough 

floated sufficiently to consolidate the surface.  All construction joints 
shall be cleaned of surface laitance, curing compounds and other 
foreign materials prior to placing fresh concrete against the joint. 

 
8. Snap ties, if used in the barrier curb formwork, shall be epoxy 

coated.  The epoxy coating shall be inert in concrete and compatible 
with the coating applied to the new epoxy coated reinforcing steel. 

 
9. The concrete barriers shall be cured in accordance with Section 

460.3.N. of the Construction Specifications except that no curing 
compounds shall be allowed. 

 

REMOVAL OF EXISTING BRIDGE RAIL 
 
1. The existing rail and rail posts on the bridge shall be completely 

removed by the Contractor and disposed of in accordance with the 
Environmental Commitments.  If the Contractor elects to salvage the 
rail and rail posts for his own use, they must be removed from view 
of the ROW to the satisfaction of the Engineer prior to project 
completion. 

 
2. The existing rail anchor bolts protruding from the concrete shall be 

cut off and ground flush with the concrete surface as approved by 
the Engineer.  The exposed ends shall be coated with a zinc-rich 
galvanizing paint in conformance with ASTM A780. 

 
3. The bridge railing to be removed consists of the steel rail, wood 

spacer blocks, thrie beam rail and any hardware attaching the railing 
to the bridge. Payment limits for this item shall be as shown in the 
plans. The cost of all labor, tools, materials, and incidentals 
necessary to cut and remove the steel rail, cut off the anchor bolts, 
and paint their exposed ends shall be incidental to the contract price 
per foot for “Remove Bridge Railing”. 

 
 
CONCRETE BREAKOUT 
 
 
1. The existing curb shall be broken out to the limits shown on the 

plans.  Breakout limits shall be defined with a 3/4” deep sawcut 
(unless specified otherwise in these plans), where practical, as 
approved by the Engineer.  Reinforcing steel that is exposed and is 
scheduled for use in the new construction shall be cleaned and 
straightened to the satisfaction of the Engineer.  Care shall be taken 
not to damage the existing reinforcing steel that is to be reused in the 
new construction during concrete breakout.  Any reinforcing steel 
that is damaged during concrete breakout shall be replaced or 
repaired, as approved by the Engineer, by the Contractor at no cost 
to the Department.  The existing reinforcing steel that is to be reused 
in the new construction and that is exposed during concrete breakout 
shall be epoxy coated in accordance with the “Epoxy Coating 
Existing Reinforcing Steel” notes. 

 
2. The existing paving block shall be removed to the limits shown in the 

plans. The existing bolts in the paving block shall be cut flush with 
the limits of breakout as details in the plans. The paving notch shall 
then be cleaned by abrasive blasting as approved by the Engineer. 
Reinforcing steel shall be placed in the paving notch according to the 
plans. The modified paving notch shall be filled with Low Slump 
Dense Concrete during the placement of the Bridge Deck Overlay. 
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CONCRETE BREAKOUT (CONTINUED)

3. All broken out concrete and discarded reinforcing bars shall be disposed 
of by the Contractor.  Any disposal of discarded material shall be in 
accordance with the Construction Specifications.

4. During concrete removal operations, no broken out concrete shall be 
allowed to fall into Branch Hay Creek.

5. The contract unit price per cubic yard for “Breakout Structural Concrete” 
shall include breaking out concrete, cleaning, straightening existing 
reinforcing steel, removing existing paving notch bolts and disposal of all 
broken out material.

EPOXY COATING EXISTING REINFORCING STEEL

1. The existing resteel in the curb that is exposed during concrete breakout, 
and is to be reused, shall be epoxy coated in the field.  This does not 
include rebar exposed while doing Concrete Removal Type 1A through 
1D or Concrete Removal Type B.

2. The reinforcing steel shall be abrasive blasted clean and then epoxy 
coated.  The epoxy coating shall be inert in concrete and compatible with 
the coating applied to the new epoxy coated reinforcing steel.  This 
coating shall be the epoxy touch up coating material supplied by an epoxy 
coating manufacturer who supplies coating material for new epoxy coated 
reinforcing steel.  The abrasive blasted reinforcing steel shall be coated 
promptly and before detrimental oxidation occurs.  The coating shall be 
allowed to cure for 24 hours or as per the manufacturer’s 
recommendations, whichever is more stringent, before concrete can be 
placed.  These bars shall be clean and free from all surface contaminants 
before coating.

3. The cost of cleaning and epoxy coating the existing reinforcing steel shall 
be incidental to the various bid items.

BRIDGE DECK OVERLAY

1. The preparation for resurfacing consists of Type 1A Removal on the 
entire bridge deck and Type 2A, Type 1B, Type 1C, Type 1D and Type B 
Removal over the deck surface as detailed on the plan sheets.  Such 
removal shall be in conformance with these plans and Section 550 of the 
Construction Specifications.

2. Type 1A Removal shall consist of removing the existing concrete overlay 
to a depth of 2 inches.  There are some specific areas, identified on the 
Deck Profile plan sheets that require Type 1A Removal in excess of 2.25
inches.  

3. Extreme care shall be taken during the Type 1B Removal, Type 1C 
Removal, Type 1D Removal and Type B Removal to ensure that the 
existing resteel is not damaged.  In the event that resteel damage 
inadvertently occurs, the Bridge Construction Engineer shall be 
immediately notified.  Any damaged resteel shall be repaired by the 
Contractor, as approved by the Engineer, at no additional cost to the 
Department.

BRIDGE DECK OVERLAY (CONTINUED)

4. Type 2A Removal, Type 1B Removal, Type 1C Removal, Type 1D 
Removal, Type B Removal and Class A45 Concrete Fill may not be 
encountered and may be omitted from the project as determined by 
the Engineer.

5. Type 1C Removal, Type 1D Removal and Class A45 Concrete Fill is 
not anticipated to exceed the plan shown quantities.  If the Engineer 
determines that Type 1C Removal, Type 1D Removal and/or Class 
A45 Concrete Fill in excess of the plan shown quantity is necessary, 
payment for the additional quantity shall be in conformance with 
Section 550.5 of the Construction Specifications.

6. The coarse aggregate in the existing bridge deck is a natural 
aggregate. The coarse aggregate in the low slump bridge deck 
overlay shall be limestone in accordance with Section 820 of the 
Construction Specification.

7. All fine aggregates used in the Portland cement concrete in the “Low 
Slump Dense Concrete Bridge Deck Overlay” and “Class A45 
Concrete Fill” shall conform to Section 800.2.D of the Construction 
Specification "Alkali Silica Reactivity (ASR) requirements.  The type 
of cement in the concrete mix shall be one of the options as 
indicated in the table shown in note number 12 shown on Sheet No. 
4 of 15.  Fine aggregates with a 14-day expansion value of 0.400 
and greater shall not be used.

BRIDGE DECK OVERLAY (CONTINUED)

8. Below is a list of known fine aggregate sources and the average 
corresponding 14-day expansion values:

Source Location Expansion Value

Bachman Winner, SD 0.335
Birdsall S&G Creston, SD 0.158
Birdsall S&G Oral, SD 0.131
Birdsall S&G Wasta, SD 0.170
Bitterman Delmont, SD 0.314
Concrete Materials Corson, SD 0.170
Croell Quinn, SD 0.089
Emme Sand & Gravel Oneil, NE 0.217
Fischer S&G Rapid City, SD 0.092
Fischer S&G Spearfish, SD 0.053
Fuchs Pickstown, SD 0.275
Higman Akron, IA 0.198
Higman Hudson, SD 0.187
Hilde Madison, SD 0.116
Jensen Herried, SD 0.276
L.G. Everist Brookings, SD 0.186
L.G. Everist Hawarden, IA 0.166
L.G. Everist Summit, SD 0.141
Morris Blunt, SD 0.192
Morris – Richards pit Onida, SD 0.188
Myrl & Roys Paving-Nelson Pit Sioux Falls, SD 0.156
Northern Concrete Agg. Rauville, SD 0.113
Northern Concrete Agg. Luverne, MN 0.124
Opperman – Gunvordahl Pit Burke, SD 0.337
Opperman – Cahoy Pit Herrick, SD 0.307
Opperman – Jones Pit Burke, SD 0.321
Opperman – Randall Pit Pickstown, SD 0.239
Thorpe Pit Britton, SD 0.098
Wagner Building Supplies Wagner, SD 0.241
Wasta Sand & Gravel Wasta, SD 0.159
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BRIDGE DECK OVERLAY (CONTINUED)

9. The Department will use the running average of the last three known 
expansion test results or less for determining acceptability of source and 
the required Type of cement.  These expansion results are reported table 
shown in note number 8.  Additional testing, when requested by the 
Contractor, will be performed by the Department at the Contractor's 
expense.

10. The values listed in the table shown in note number 8 are intended for 
use in bidding.  If a previously listed pit by SDDOT with acceptable test 
values (less than 0.250) is discovered after letting to require Type V 
cement or more lithium (greater than 0.250) the Department will accept 
financial responsibility for the change in materials.

11. When more than one source of fine aggregates is blended to meet the 
gradation specifications, the highest expansion value of either sand will 
be used for determining acceptability and type of cement and or fly ash 
and or lithium required.

12. Concrete used in the Low Slump Bridge Deck Overlay shall meet the 
requirements of Section 550 of the Construction Specification.  Class A45 
Concrete Fill shall meet the requirements of Section 460 of the 
Construction Specification.  In addition both concretes shall have 20% to 
25% of the cement replaced with Class F Modified Fly Ash in accordance 
with Section 605 of the Construction Specification and/or lithium nitrate 
(30% solution by weight) added to the concrete mix at the following rates. 

Course 
Aggregate

Fine
Aggregate

Cement
Type Fly Ash Lithium Nitrate

Limestone 
or Granite < 0.250% Type I or II Class F Modified -----

Type I or II ----- 1.5 gallon/cubic yard

Limestone 
or Granite >0.250%

Type V Class F Modified -----
Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

Quartzite -----
Type V Class F Modified -----

Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

The Contractor shall use one of these options, but the Contractor may 
choose which option.  All material, labor, equipment, and incidental costs 
shall be included in the contract unit price for “Low Slump Dense 
Concrete Bridge Deck Overlay” or “Class A45 Concrete Fill”.

13. Grout for bonding new concrete to old concrete shall meet the 
requirements of Section 550 of the Construction Specification.  In 
addition, the grout mix shall contain 1 1/2 gallons of Lithium per cubic 
yard or 20% to 25% of the cement replaced with fly ash. 

BRIDGE DECK OVERLAY (CONTINUED)

14. Suppliers of Lithium are listed below:

BASF Admixtures, Inc.
23700 Chagrin Boulevard
Cleveland, Ohio 44122-5554
1-800-628-9990
website: www.basf-admixtures.com

FMC Corporation Lithium
Seven LakePointe Plaza
2801 Yorkmont Road, Suite 300
Charlotte, North Carolina 28208
1-704-868-5300
website: www.fmclithium.com

Grace Construction Products
62 Whitmore Ave.
Cambridge MA
1-877-423-6491
Website: www.graceconstruction.com

15. The bridge deck shall be overlayed with a minimum thickness of 2” 
Low Slump Dense Concrete.

16. It will be necessary for the Contractor to shape the surface of the 
Low Slump Dense Concrete Overlay within one foot of the curb as 
detailed in the plans to insure that water drains to the floor drains or 
off the ends of the bridge.

17. No traffic will be allowed to operate on the scarified portion of the 
bridge deck.  If it appears that the entire Low Slump Dense Concrete 
Overlay can not be completed prior to winter, the Type 1A, 1B, 1C, 
1D and Type B removal shall not be done until work resumes in the 
spring.  In the event that scarification has been started and due to 
unforeseen circumstances it becomes impossible to complete the 
placement of the Low Slump Dense Concrete Overlay on the entire 
surface of the structure prior to winter, the Office of Bridge Design 
shall be notified.  Recommendations for handling winter traffic will 
then be made.  These recommendations may include, but are not 
limited to, filling extra depth removal areas with Class A45 Concrete, 
placing an asphalt overlay on the uncompleted area so that the 
entire roadway width may be opened to traffic, removal of the asphalt 
overlay when work is resumed and scarifying an additional 1/4” of 
depth on the bridge deck.  The cost of this work, including asphalt 
overlay, scarification, Class A45 Concrete, extra Low Slump Dense 
Concrete, and all other items incidental to this work, shall be at the 
expense of the Contractor.

INSTALLING DOWELS IN CONCRETE

1. Holes drilled in the existing concrete shall be true and normal or as 
shown in the plans.  Drilling holes using a core drill shall not be 
allowed. Care shall be taken not to damage the existing reinforcing 
steel.  It is likely that some of the existing reinforcing steel shown in 
the original construction plans may have been placed out of position 
during original construction.  Therefore, prior to the start of drilling 
any holes in the concrete, an effort will be made by Department 
forces to mark on the concrete surface where practical any locations 
of the in-place reinforcing steel.  In spite of this precaution, the 
Contractor can still expect to encounter and have to drill through 
reinforcing steel or shift the dowel spacing as approved by the 
Engineer to miss the existing reinforcing steel.  If the Contractor 
shifts the dowel spacing, the unused drill holes shall be completely 
filled with the epoxy resin specified in note number 2 under “Installing 
Dowels in Concrete” as approved by the Engineer.

2. The epoxy resin mixture shall be of a type for bonding steel to 
hardened concrete and shall conform to AASHTO M235 Type IV, 
(Equivalent to ASTM C881, Type IV).  Grade 1, 2 or 3 may be used 
for vertical dowels.

3. The diameter of the drilled holes shall not be less than 1/8 inch 
greater, nor more than 3/8 inch greater than the diameter of the 
dowels or as per the Manufacturer’s recommendations.  The drilled 
holes shall be blown out with compressed air using a device that will 
reach the back of the hole to ensure that all debris or loose material 
has been removed prior to epoxy injection.

4. Mix epoxy resin as recommended by the Manufacturer and apply by 
an injection method as approved by the Engineer.  Beginning at the 
back of the drilled holes, fill the holes 1/3 to 1/2 full of epoxy, or as 
recommended by the Manufacturer, prior to insertion of the steel bar.
Rotate the steel bar during installation to eliminate voids and ensure 
complete bonding of the bar.  Insertion of the bars by the dipping or 
painting method will not be allowed.

5. No loads shall be applied to the epoxy grouted dowel bars until the 
epoxy resin has had sufficient time to cure as specified by the epoxy 
resin manufacturer.

6. Dowel bars shall be deformed bars conforming to ASTM A615 Grade 
60.

7. The cost of epoxy resin, dowels, installation and other incidental 
items shall be incidental to the contract unit price per each for “Install
Dowel in Concrete”.
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SURFACE FINISH

All surfaces of the new concrete barrier curb in the area of the barrier 
reconstruction and all visible surfaces of the newly constructed endblocks
shall be given a Class B Commercial Texture Finish.  The existing curb 
surface facing traffic between the new barrier and the bridge deck shall be 
given a Special Surface Finish.  Both Surface Finishes shall be in accordance 
with Section 460.M. of the Construction Specifications.  The color of both the 
Commercial and Special Surface Finishes shall match each other and shall 
closely simulate the color of the original concrete.

The concrete surfaces requiring the application of the Commercial Texture 
Finish shall be prepared in accordance with the manufacturer’s 
recommendations.  The Contractor shall submit a product data sheet, or an 
approved equal, documenting all pertinent information with regard to 
preparation of the concrete surfaces, materials and equipment required, 
mixing requirements, and application procedures to the Engineer in advance 
of the application of the Commercial Texture Finish for review and approval.

For informational purposes the amount of surface area requiring the Class B 
commercial texture finish is 274 square feet for Phase 1 and 274 square feet 
for Phase 2.

Any damage to the commercial texture finish or special surface finish during 
the construction including abrasion from traffic due to the traffic control shall 
be repaired by the Contractor, as approved by the Engineer, at no expense to 
the Department.

The cost of the commercial texture finish shall be incidental to the contract 
price per cubic yard for “Class A45 Concrete, Bridge Repair”.  This payment 
shall be full compensation for furnishing all materials, labor, tools and 
equipment necessary or incidental to the application of this finish.  All costs 
associated with the application of the special surface finish to the existing 
curb face, including all materials, labor, tools and equipment shall be 
incidental to the contract price per square feet for “Special Surface Finish”.
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ITEM NO. DESCRIPTION QUANTITY UNIT 
110E0020 Remove Bridge Railing 160 Ft 
460E0070 Class A45, Bridge Repair 11.1 CuYd 
460E0200 Special Surface Finish 134.2 SqFt 
460E0300 Breakout Structural Concrete 2.8 CuYd 
460E0380 Install Dowel in Concrete 132 Each 
480E0200 Epoxy Coated Reinforcing Steel 1008 Lb 
550E0010 Low Slump Dense Concrete Deck Overlay 19.5 CuYd 
550E0100 Concrete Removal Type 1A 263.3 SqYd 
550E0105 Concrete Removal Type 2A 65.8 SqYd 
550E0110 Concrete Removal Type 1B 26.3 SqYd 
550E0120 Concrete Removal Type 1C 13.1 SqYd 
550E0130 Concrete Removal Type 1D 13.1 SqYd 
550E0140 Concrete Removal Type B 20.0 Ft 
550E0200 Class A45 Concrete Fill 3.8 CuYd 
550E0500 Finishing and Curing 266.6 SqYd 
 
 
SPECIFICATIONS 
 
1. Design Specifications:  AASHTO Standard Specifications for Highway 

Bridges 17th Edition using Working Stress Design. 
 
2. Construction Specifications:  South Dakota Standard Specifications for 

Roads and Bridges, 2004 Edition and Required Provisions, Supplemental 
Specifications and/or Special Provisions as included in the Proposal. 

 
 
DETAILS AND DIMENSIONS OF EXISTING BRIDGE 
 
All details and dimensions of the existing bridge, contained in these plans, are 
based on the original construction plans and shop plans and are provided as 
information only.  It is the Contractor’s responsibility to inspect and verify the 
actual field conditions and any necessary as-built dimensions affecting the 
satisfactory completion of the work required for this project. 
 
 
SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 
 
All work on this structure shall be accomplished with the traffic control shown 
elsewhere in the plans. Alternate sequence of operations may be submitted 
by the Contractor for approval by the Engineer a minimum of two weeks prior 
to the pre-construction meeting. 
 
1. Modify the existing bridge rail for the first phase of construction by 

removing the steel rail and existing end blocks for the first phase of 
construction. 

 
2. Place a concrete bridge rail on top of the existing curb and place new end 

blocks to allow for the attachment of thrie beam approach railing for the 
first phase of construction. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS(CONT.) 
 
3. Breakout the paving notch concrete, install dowel bars, and place 

resteel for the first phase of construction. 
 
4. Accomplish all Concrete Removal 1A, 2A, 1B, 1C, 1D and B and 

place Class A45 Concrete Fill to the satisfaction of the Engineer for 
the first phase of construction. 

 
5. Place a Low Slump Dense Concrete Overlay to the elevations shown 

in the plans on the bridge deck for the first phase of construction. 
 
6. Switch traffic and repeat steps 1 through 5 for the second phase of 

construction. 
 
 
GENERAL CONSTRUCTION - BRIDGE 
 
1. All mild reinforcing steel shall conform to ASTM A615, Grade 60. 
 
2. All exposed concrete corners and edges shall be chamfered 3/4” 

unless noted otherwise in the plans.  Match existing chamfer if the 
existing chamfer differs. 

 
3. Use 2” clear cover on all reinforcing steel except as shown 

otherwise. 
 
4. The Contractor shall only imprint one year plate on the structure. The 

year plate shall contain the date the existing bridge was built and 
shall be located as specified and detailed on Standard Plate No. 
460.03. 

 
5. Barrier Curbs and End blocks shall be built normal to the grade. 
 
6. Request for construction joints or resteel splices at points other than 

those shown, must be submitted to the Engineer for prior approval.  
If additional splices are approved, no payment will be allowed for the 
added quantity of reinforcing steel. 

 
7. Surfaces of fresh concrete at construction joints shall be rough 

floated sufficiently to consolidate the surface.  All construction joints 
shall be cleaned of surface laitance, curing compounds and other 
foreign materials prior to placing fresh concrete against the joint. 

 
8. Snap ties, if used in the barrier curb formwork, shall be epoxy 

coated.  The epoxy coating shall be inert in concrete and compatible 
with the coating applied to the new epoxy coated reinforcing steel. 

 
9. The concrete barriers shall be cured in accordance with Section 

460.3.N. of the Construction Specifications except that no curing 
compounds shall be allowed. 

 

REMOVAL OF EXISTING BRIDGE RAIL 
 
1. The existing rail and rail posts on the bridge shall be completely 

removed by the Contractor and disposed of in accordance with the 
Environmental Commitments.  If the Contractor elects to salvage the 
rail and rail posts for his own use, they must be removed from view 
of the ROW to the satisfaction of the Engineer prior to project 
completion. 

 
2. The existing rail anchor bolts protruding from the concrete shall be 

cut off and ground flush with the concrete surface as approved by 
the Engineer.  The exposed ends shall be coated with a zinc-rich 
galvanizing paint in conformance with ASTM A780. 

 
3. The bridge railing to be removed consists of the steel rail, wood 

spacer blocks, thrie beam rail and any hardware attaching the railing 
to the bridge. Payment limits for this item shall be as shown in the 
plans. The cost of all labor, tools, materials, and incidentals 
necessary to cut and remove the steel rail, cut off the anchor bolts, 
and paint their exposed ends shall be incidental to the contract price 
per foot for “Remove Bridge Railing”. 

 
 
CONCRETE BREAKOUT 
 
 
1. The existing curb shall be broken out to the limits shown on the 

plans.  Breakout limits shall be defined with a 3/4” deep sawcut 
(unless specified otherwise in these plans), where practical, as 
approved by the Engineer.  Reinforcing steel that is exposed and is 
scheduled for use in the new construction shall be cleaned and 
straightened to the satisfaction of the Engineer.  Care shall be taken 
not to damage the existing reinforcing steel that is to be reused in the 
new construction during concrete breakout.  Any reinforcing steel 
that is damaged during concrete breakout shall be replaced or 
repaired, as approved by the Engineer, by the Contractor at no cost 
to the Department.  The existing reinforcing steel that is to be reused 
in the new construction and that is exposed during concrete breakout 
shall be epoxy coated in accordance with the “Epoxy Coating 
Existing Reinforcing Steel” notes. 

 
2. The existing paving block shall be removed to the limits shown in the 

plans. The existing bolts in the paving block shall be cut flush with 
the limits of breakout as detailed in the plans. The paving notch shall 
then be cleaned by abrasive blasting as approved by the Engineer. 
Reinforcing steel shall be placed in the paving notch according to the 
plans. The modified paving notch shall be filled with Low Slump 
Dense Concrete during the placement of the Bridge Deck Overlay. 
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CONCRETE BREAKOUT (CONTINUED)

3. All broken out concrete and discarded reinforcing bars shall be disposed 
of by the Contractor.  Any disposal of discarded material shall be in 
accordance with the Construction Specifications.

4. During concrete removal operations, no broken out concrete shall be 
allowed to fall into Hay Creek.

5. The contract unit price per cubic yard for “Breakout Structural Concrete” 
shall include breaking out concrete, cleaning, straightening existing 
reinforcing steel, removing existing paving notch bolts and disposal of all 
broken out material.

EPOXY COATING EXISTING REINFORCING STEEL

1. The existing resteel in the curb that is exposed during concrete breakout, 
and is to be reused, shall be epoxy coated in the field.  This does not 
include rebar exposed while doing Concrete Removal Type 1A through 
1D or Concrete Removal Type B.

2. The reinforcing steel shall be abrasive blasted clean and then epoxy 
coated.  The epoxy coating shall be inert in concrete and compatible with 
the coating applied to the new epoxy coated reinforcing steel.  This 
coating shall be the epoxy touch up coating material supplied by an epoxy 
coating manufacturer who supplies coating material for new epoxy coated 
reinforcing steel.  The abrasive blasted reinforcing steel shall be coated 
promptly and before detrimental oxidation occurs.  The coating shall be 
allowed to cure for 24 hours or as per the manufacturer’s 
recommendations, whichever is more stringent, before concrete can be 
placed.  These bars shall be clean and free from all surface contaminants 
before coating.

3. The cost of cleaning and epoxy coating the existing reinforcing steel shall 
be incidental to the various bid items.

BRIDGE DECK OVERLAY

1. The preparation for resurfacing consists of Type 1A Removal on the 
entire bridge deck and Type 2A, Type 1B, Type 1C, Type 1D and Type B 
Removal over the deck surface as detailed on the plan sheets.  Such 
removal shall be in conformance with these plans and Section 550 of the 
Construction Specifications.

2. Type 1A Removal shall consist of removing the existing concrete overlay 
to a depth of 2 inches.  There are some specific areas, identified on the 
Deck Profile plan sheets that require Type 1A Removal in excess of 2 ¼ 
inches.  

3. Extreme care shall be taken during the Type 1B Removal, Type 1C 
Removal, Type 1D Removal and Type B Removal to ensure that the 
existing resteel is not damaged.  In the event that resteel damage 
inadvertently occurs, the Bridge Construction Engineer shall be 
immediately notified.  Any damaged resteel shall be repaired by the 
Contractor, as approved by the Engineer, at no additional cost to the 
Department.

BRIDGE DECK OVERLAY (CONTINUED)

4. Type 2A Removal, Type 1B Removal, Type 1C Removal, Type 1D 
Removal, Type B Removal and Class A45 Concrete Fill may not be 
encountered and may be omitted from the project as determined by 
the Engineer.

5. Type 1C Removal, Type 1D Removal and Class A45 Concrete Fill is 
not anticipated to exceed the plan shown quantities.  If the Engineer 
determines that Type 1C Removal, Type 1D Removal and/or Class 
A45 Concrete Fill in excess of the plan shown quantity is necessary, 
payment for the additional quantity shall be in conformance with 
Section 550.5 of the Construction Specifications.

6. The coarse aggregate in the existing bridge deck is a natural 
aggregate. The coarse aggregate in the low slump bridge deck 
overlay shall be limestone in accordance with Section 820 of the 
Construction Specification.

7. All fine aggregates used in the Portland cement concrete in the “Low 
Slump Dense Concrete Bridge Deck Overlay” and “Class A45 
Concrete Fill” shall conform to Section 800.2.D of the Construction 
Specification "Alkali Silica Reactivity (ASR) requirements.  The type 
of cement in the concrete mix shall be one of the options as 
indicated in the table shown in note number 12 shown on Sheet No. 
4 of 14.  Fine aggregates with a 14-day expansion value of 0.400 
and greater shall not be used.

BRIDGE DECK OVERLAY (CONTINUED)

8. Below is a list of known fine aggregate sources and the average 
corresponding 14-day expansion values:

Source Location Expansion Value

Bachman Winner, SD 0.335
Birdsall S&G Creston, SD 0.158
Birdsall S&G Oral, SD 0.131
Birdsall S&G Wasta, SD 0.170
Bitterman Delmont, SD 0.314
Concrete Materials Corson, SD 0.170
Croell Quinn, SD 0.089
Emme Sand & Gravel Oneil, NE 0.217
Fischer S&G Rapid City, SD 0.092
Fischer S&G Spearfish, SD 0.053
Fuchs Pickstown, SD 0.275
Higman Akron, IA 0.198
Higman Hudson, SD 0.187
Hilde Madison, SD 0.116
Jensen Herried, SD 0.276
L.G. Everist Brookings, SD 0.186
L.G. Everist Hawarden, IA 0.166
L.G. Everist Summit, SD 0.141
Morris Blunt, SD 0.192
Morris – Richards pit Onida, SD 0.188
Myrl & Roys Paving-Nelson Pit Sioux Falls, SD 0.156
Northern Concrete Agg. Rauville, SD 0.113
Northern Concrete Agg. Luverne, MN 0.124
Opperman – Gunvordahl Pit Burke, SD 0.337
Opperman – Cahoy Pit Herrick, SD 0.307
Opperman – Jones Pit Burke, SD 0.321
Opperman – Randall Pit Pickstown, SD 0.239
Thorpe Pit Britton, SD 0.098
Wagner Building Supplies Wagner, SD 0.241
Wasta Sand & Gravel Wasta, SD 0.159
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BRIDGE DECK OVERLAY (CONTINUED)

9. The Department will use the running average of the last three known 
expansion test results or less for determining acceptability of source and 
the required Type of cement.  These expansion results are reported table 
shown in note number 8.  Additional testing, when requested by the 
Contractor, will be performed by the Department at the Contractor's 
expense.

10. The values listed in the table shown in note number 8 are intended for 
use in bidding.  If a previously listed pit by SDDOT with acceptable test 
values (less than 0.250) is discovered after letting to require Type V 
cement or more lithium (greater than 0.250) the Department will accept 
financial responsibility for the change in materials.

11. When more than one source of fine aggregates is blended to meet the 
gradation specifications, the highest expansion value of either sand will 
be used for determining acceptability and type of cement and or fly ash 
and or lithium required.

12. Concrete used in the Low Slump Bridge Deck Overlay shall meet the 
requirements of Section 550 of the Construction Specification.  Class A45 
Concrete Fill shall meet the requirements of Section 460 of the 
Construction Specification.  In addition both concretes shall have 20% to 
25% of the cement replaced with Class F Modified Fly Ash in accordance 
with Section 605 of the Construction Specification and/or lithium nitrate 
(30% solution by weight) added to the concrete mix at the following rates. 

Course 
Aggregate

Fine
Aggregate

Cement
Type Fly Ash Lithium Nitrate

Limestone 
or Granite < 0.250% Type I or II Class F Modified -----

Type I or II ----- 1.5 gallon/cubic yard

Limestone 
or Granite >0.250%

Type V Class F Modified -----
Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

Quartzite -----
Type V Class F Modified -----

Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

The Contractor shall use one of these options, but the Contractor may 
choose which option.  All material, labor, equipment, and incidental costs 
shall be included in the contract unit price for “Low Slump Dense 
Concrete Bridge Deck Overlay” or “Class A45 Concrete Fill”.

13. Grout for bonding new concrete to old concrete shall meet the 
requirements of Section 550 of the Construction Specification.  In addition 
the grout mix shall contain 1 1/2 gallons of Lithium per cubic yard or 20% 
to 25% of the cement replaced with fly ash.

BRIDGE DECK OVERLAY (CONTINUED)

14. Suppliers of Lithium are listed below:

BASF Admixtures, Inc.
23700 Chagrin Boulevard
Cleveland, Ohio 44122-5554
1-800-628-9990
website: www.basf-admixtures.com

FMC Corporation Lithium
Seven LakePointe Plaza
2801 Yorkmont Road, Suite 300
Charlotte, North Carolina 28208
1-704-868-5300
website: www.fmclithium.com

Grace Construction Products
62 Whitmore Ave.
Cambridge MA
1-877-423-6491
Website: www.graceconstruction.com

15. The bridge deck shall be overlayed with a minimum thickness of 2” 
Low Slump Dense Concrete.

16. It will be necessary for the Contractor to shape the surface of the 
Low Slump Dense Concrete Overlay within one foot of the curb as 
detailed in the plans to insure that water drains to the floor drains or 
off the ends of the bridge.

17. No traffic will be allowed to operate on the scarified portion of the 
bridge deck.  If it appears that the entire Low Slump Dense Concrete 
Overlay can not be completed prior to winter, the Type 1A, 1B, 1C, 
1D and Type B removal shall not be done until work resumes in the 
spring.  In the event that scarification has been started and due to 
unforeseen circumstances it becomes impossible to complete the 
placement of the Low Slump Dense Concrete Overlay on the entire 
surface of the structure prior to winter, the Office of Bridge Design 
shall be notified.  Recommendations for handling winter traffic will 
then be made.  These recommendations may include, but are not 
limited to, filling extra depth removal areas with Class A45 Concrete, 
placing an asphalt overlay on the uncompleted area so that the 
entire roadway width may be opened to traffic, removal of the asphalt 
overlay when work is resumed and scarifying an additional 1/4” of 
depth on the bridge deck.  The cost of this work, including asphalt 
overlay, scarification, Class A45 Concrete, extra Low Slump Dense 
Concrete, and all other items incidental to this work, shall be at the 
expense of the Contractor.

INSTALLING DOWELS IN CONCRETE

1. Holes drilled in the existing concrete shall be true and normal or as 
shown in the plans.  Drilling holes using a core drill shall not be 
allowed.  Care shall be taken not to damage the existing reinforcing 
steel.  It is likely that some of the existing reinforcing steel shown in 
the original construction plans may have been placed out of position 
during original construction.  Therefore, prior to the start of drilling 
any holes in the concrete, an effort will be made by Department 
forces to mark on the concrete surface where practical any locations 
of the in-place reinforcing steel.  In spite of this precaution, the 
Contractor can still expect to encounter and have to drill through 
reinforcing steel or shift the dowel spacing as approved by the 
Engineer to miss the existing reinforcing steel.  If the Contractor 
shifts the dowel spacing, the unused drill holes shall be completely 
filled with the epoxy resin specified in note number 2 under “Installing 
Dowels in Concrete” as approved by the Engineer.

2. The epoxy resin mixture shall be of a type for bonding steel to 
hardened concrete and shall conform to AASHTO M235 Type IV, 
(Equivalent to ASTM C881, Type IV).  Grade 1, 2 or 3 may be used 
for vertical dowels.

3. The diameter of the drilled holes shall not be less than 1/8 inch 
greater, nor more than 3/8 inch greater than the diameter of the 
dowels or as per the Manufacturer’s recommendations.  The drilled 
holes shall be blown out with compressed air using a device that will 
reach the back of the hole to ensure that all debris or loose material 
has been removed prior to epoxy injection.

4. Mix epoxy resin as recommended by the Manufacturer and apply by 
an injection method as approved by the Engineer.  Beginning at the 
back of the drilled holes, fill the holes 1/3 to 1/2 full of epoxy, or as 
recommended by the Manufacturer, prior to insertion of the steel bar.
Rotate the steel bar during installation to eliminate voids and ensure 
complete bonding of the bar.  Insertion of the bars by the dipping or 
painting method will not be allowed.

5. No loads shall be applied to the epoxy grouted dowel bars until the 
epoxy resin has had sufficient time to cure as specified by the epoxy 
resin manufacturer.

6. Dowel bars shall be deformed bars conforming to ASTM A615 Grade 
60.

7. The cost of epoxy resin, dowels, installation and other incidental 
items shall be incidental to the contract unit price per each for “Install 
Dowel in Concrete”.
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SURFACE FINISH

All surfaces of the new concrete barrier curb in the area of the barrier 
reconstruction and all visible surfaces of the newly constructed endblocks 
shall be given a Class B Commercial Texture Finish.  The existing curb 
surface facing traffic between the new barrier and the bridge deck shall be 
given a Special Surface Finish.  Both Surface Finishes shall be in accordance 
with Section 460.M. of the Construction Specifications.  The color of both the 
Commercial and Special Surface Finishes shall match each other and shall 
closely simulate the color of the original concrete.

The concrete surfaces requiring the application of the Commercial Texture 
Finish shall be prepared in accordance with the manufacturer’s 
recommendations.  The Contractor shall submit a product data sheet, or an 
approved equal, documenting all pertinent information with regard to 
preparation of the concrete surfaces, materials and equipment required, 
mixing requirements, and application procedures to the Engineer in advance 
of the application of the Commercial Texture Finish for review and approval.

For informational purposes the amount of surface area requiring the Class B 
commercial texture finish is 391 square feet for Phase 1 and 391 square feet 
for Phase 2.

Any damage to the commercial texture finish or special surface finish during 
the construction including abrasion from traffic due to the traffic control shall 
be repaired by the Contractor, as approved by the Engineer, at no expense to 
the Department.

The cost of the commercial texture finish shall be incidental to the contract 
price per cubic yard for “Class A45 Concrete, Bridge Repair”.  This payment 
shall be full compensation for furnishing all materials, labor, tools and 
equipment necessary or incidental to the application of this finish.  All costs 
associated with the application of the special surface finish to the existing 
curb face, including all materials, labor, tools and equipment shall be 
incidental to the contract price per square feet for “Special Surface Finish”.
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ITEM NO. DESCRIPTION QUANTITY UNIT 
410E2600 Membrane Sealant Expansion Joint 32.4 Ft 
410E0030 Structural Steel, Miscellaneous Lump Sum LS 

SPECIFICATIONS 

1. Design Specifications:  AASHTO Standard Specifications for Highway 
Bridges 17th Edition using Working Stress Design. 

2. Construction Specifications:  South Dakota Standard Specifications for 
Roads and Bridges, 2004 Edition and Required Provisions, Supplemental 
Specifications and/or Special Provisions as included in the Proposal. 

3. All Welding and Welding Inspection shall be in conformance with the 
AASHTO/AWS Bridge Welding Code D1.5M/D1.5:2010 unless otherwise 
noted in this plan set. 

DETAILS AND DIMENSIONS OF EXISTING BRIDGE 

All details and dimensions of the existing bridge, contained in these plans, are 
based on the original construction plans and shop plans and are provided as 
information only.  It is the Contractor’s responsibility to inspect and verify the 
actual field conditions and any necessary as-built dimensions affecting the 
satisfactory completion of the work required for this project. 

SHOP PLANS 

Shop plans shall be required as specified by Section 410.3.A. of the 
Construction Specifications. 

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS 

All work on this structure shall be accomplished with the traffic control shown 
elsewhere in the plans. Alternate sequence of operations may be submitted 
by the Contractor for approval by the Engineer a minimum of two weeks prior 
to the pre-construction meeting. 

1. Modify the existing joint at abutment 1 by removing existing strip seal 
gland and extrusions for phase 1 of construction. 

2. Place Membrane Sealant Expansion Joint in the existing armor angle at 
abutment 6 for phase 1 of construction. 

2. Switch traffic and repeat step 1 and 2. 

MEMBRANE SEALANT EXPANSION JOINT 

1. All new structural bars shall conform to ASTM A709, Grade 36.   

2. Install all membrane sealant expansion joints at the plan shown locations 
in conformance to the following notes. 

MEMBRANE SEALANT EXPANSION JOINT (CONTINUED) 

3. The Membrane Sealant shall be one of membrane sealant types 
from the approved product list for Membrane Sealant Expansion 
Joints. 

4. The manufacturer shall supply the membrane sealant in packaging 
that precompresses the membrane sealant.  The precompressed 
dimension shall be as recommended by the sealant manufacturer to 
provide a water tight seal throughout a joint movement range of + 
25% (minimum) from the specified joint opening dimension.  In no 
case shall the precompressed dimension exceed 75% of the joint 
opening width.  The foam sealant shall be slowly self expanding to 
permit workers ample time to install the membrane sealant before 
the membrane sealant exceeds the joint opening width. 

5. The membrane sealant shall be supplied in pieces 5 feet in length or 
longer.  The foam sealant shall be ultra-violet and ozone resistant. 

6. The bonding adhesive used to attach the membrane sealant to the 
adjacent concrete shall be approved by the membrane sealant 
manufacturer. 

7. Adhesive used to join adjacent pieces of the membrane sealant shall 
be as recommended by the manufacturer. 

8. If Styrofoam filler material is used in the construction, it shall be 
closed cell and water-tight as approved by the Engineer. 

9. Use plywood or other material to protect concrete adjacent to the 
joint from spalling before any equipment is moved across the joint.  
Any spall areas will be repaired at the Contractor’s expense by 
breaking out and replacing adjacent concrete, as approved by the 
Engineer. 

10. The minimum ambient air temperature at the time of joint installation 
and adhesive curing shall be 40° F. 

11. A technical representative of the membrane sealant manufacturer 
shall be present at the jobsite during installation.  The technical 
representative shall be knowledgeable in the correct procedures for 
the preparation and installation of the joint material to insure the 
Contractor installs the joint to the Manufacturers recommendations. 

12. The joint opening shall be constant width and shall have smooth 
vertical sides.  Surfaces of material adjacent to the joint shall be at 
the correct grade and crown as approved by the Engineer. 

13. Concrete surfaces that will be in contact with the membrane sealant 
shall be thoroughly cleaned by abrasive blasting to remove all 
laitance and contaminants (such as oil, curing compounds, etc.) from 
the concrete surface.  At a minimum two passes of abrasive blasting 
with the nozzle held at an angle to within 1 to 2 inches of the a 
concrete surface will be required.  Cleaning of the concrete surfaces 
with solvents, wire brushing, or grinding shall not be permitted. 

MEMBRANE SEALANT EXPANSION JOINT (CONTINUED) 

14. After abrasive blasting, but immediately prior to membrane joint 
installation, the entire joint contact surface shall be air blasted.  The 
air compressor used for joint cleaning shall be equipped with trap 
devices capable of providing moisture-free and oil-free air at a 
recommended pressure of 90 psi.  To obtain complete bonding with 
the adhesive, the adjacent concrete surfaces must be dry and clean.  
The contact surfaces for the joint shall be visually inspected by the 
Engineer immediately prior to joint installation to verify the surface is 
dry and clean. 

15. Individual spliced sections shall be installed as per the 
manufacturers’ recommendations. The membrane joint sealant 
manufacturer shall submit a detailed installation procedure to the 
Engineer at least 5 days prior to joint installation for his review.  

16. Traffic shall not be allowed on the joint for a minimum 3 hours unless 
otherwise directed by the Engineer. 

17. Forms for the joint shall be left in place for a minimum of 7 days.  No 
construction equipment or traffic shall be allowed on the joint until the 
concrete has reached design strength.  The joint edges shall be 
protected from damage by equipment and traffic. 

18. The Membrane Sealant Expansion Joint will be measured in feet to 
the nearest one-tenth foot, complete in place.  Measurement will be 
made of the overall horizontal length.  The Membrane Sealant 
Expansion Joint will be paid for at the contract unit price per foot 
complete in place.  Payment for this item shall be full compensation 
for furnishing all the required materials in place, inclusive of labor, 
equipment and incidentals necessary to complete the work in 
accordance with the plans and the foregoing specifications. 
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ITEM NO. DESCRIPTION QUANTITY UNIT
110E0010 Remove Concrete Bridge Approach Slab 268 SqYd
410E2600 Membrane Sealant Expansion Joint 67.8 Ft
430E0300 Granular Bridge End Backfill 37.1 CuYd
430E0510 Approach Slab Underdrain Excavation 42.2 CuYd
460E0150 Concrete Approach Slab for Bridge 154.2 SqYd
460E0160 Concrete Approach Sleeper Slab for Bridge 33.8 SqYd
460E0300 Breakout Structural Concrete 0.2 CuYd
460E0380 Install Dowel in Concrete 44 Each
462E0100 Class M6 Concrete 0.2 CuYd
480E0504 No. 4 Rebar Splice 28 Each
480E0505 No. 5 Rebar Splice 32 Each
480E0506 No. 6 Rebar Splice 44 Each
480E5000 Galvanic Anode 7 Each
550E0010 Low Slump Dense Concrete Deck Overlay 25.8 CuYd
550E0100 Concrete Removal Type 1A 704.0 SqYd
550E0110 Concrete Removal Type 1B 70.8 SqYd
550E0120 Concrete Removal Type 1C 35.4 SqYd
550E0130 Concrete Removal Type 1D 35.4 SqYd
550E0140 Concrete Removal Type B 20.0 Ft
550E0200 Class A45 Concrete Fill 7.9 CuYd
550E0500 Finishing and Curing 704.0 SqYd
680E0040 4” Underdrain Pipe 107.8 Ft
680E2010 Precast Concrete Headwall for Drain 4 Each
680E2500 Porous Backfill 9.4 Ton
998E0100 Railroad Protective Insurance Lump Sum LS

SPECIFICATIONS

1. Design Specifications:  AASHTO Standard Specifications for Highway 
Bridges 17th Edition using Working Stress Design.

2. Construction Specifications:  South Dakota Standard Specifications for 
Roads and Bridges, 2004 Edition and Required Provisions, Supplemental 
Specifications and/or Special Provisions as included in the Proposal.

DETAILS AND DIMENSIONS OF EXISTING BRIDGE

All details and dimensions of the existing bridge, contained in these plans, are 
based on the original construction plans and shop plans and are provided as 
information only.  It is the Contractor’s responsibility to inspect and verify the 
actual field conditions and any necessary as-built dimensions affecting the 
satisfactory completion of the work required for this project.

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS

All work on this structure shall be accomplished with the traffic control 
shown elsewhere in the plans. Alternate sequence of operations may be 
submitted by the Contractor for approval by the Engineer a minimum of 
two weeks prior to the pre-construction meeting.

1. Remove existing rubberized asphalt chip seal for the first phase of 
construction.

2. Accomplish all Concrete Removal 1A, 1B, 1C, 1D and B and place 
Class A45 Concrete Fill to the satisfaction of the Engineer for the first 
phase of construction. 

3. Place a Low Slump Dense Concrete Overlay to the elevations shown 
in the plans on the bridge deck for the first phase of construction.

4. Remove existing approach slabs for the first phase of construction.

5. Install the Approach Slab Underdrain System for the first phase of 
construction.

6. Install the Sleeper Slabs and Approach Slabs for the first phase of 
construction.

7. Breakout and repair delaminated concrete at pier 3 as detailed in 
plans.

8. Switch traffic and repeat steps 1 through 6 for the second phase of 
construction.

GENERAL CONSTRUCTION - BRIDGE

1. All mild reinforcing steel shall conform to ASTM A615, Grade 60.

2. All exposed concrete corners and edges shall be chamfered 3/4” 
unless noted otherwise in the plans.  Match existing chamfer if the 
existing chamfer differs.

3. Use 2” clear cover on all reinforcing steel except as shown 
otherwise.

4. Request for construction joints or resteel splices at points other than 
those shown, must be submitted to the Engineer for prior approval.  
If additional splices are approved, no payment will be allowed for the 
added quantity of reinforcing steel.

5. Surfaces of fresh concrete at construction joints shall be rough 
floated sufficiently to consolidate the surface.  All construction joints 
shall be cleaned of surface laitance, curing compounds and other 
foreign materials prior to placing fresh concrete against the joint.

6. The type of vibratory screed shall be approved by the Engineer.

REMOVAL OF RUBBERIZED ASPHALT CHIP SEAL (RACS)

This structure has a Rubberized Asphalt Chip Seal (RACS) on the entire 
deck.  Cost for removal and disposal of the existing RACS shall be 
incidental to the contract unit price per square yard for “Type 1A 
Removal (Concrete)”.  The estimated thickness for the RACS is ½”. Any 
excess rubber that exists on the curb within the limits of the Low Slump 
Dense Concrete Overlay thickness is to be removed also.  All costs 
associated with curb asphalt removal is to be incidental to the various bid 
items.

BRIDGE DECK OVERLAY

1. The preparation for resurfacing consists of Type 1A Removal on the 
entire bridge deck and Type 2A, Type 1B, Type 1C, Type 1D and 
Type B Removal over the deck surface as detailed on the plan 
sheets.  Such removal shall be in conformance with these plans and
Section 550 of the Construction Specifications.  

2. Type 1A Removal shall consist of removing the existing RACS and 
concrete to a depth of 0.25 inches.  There are some specific areas, 
identified on the Deck Profile plan sheets that require Type 1A 
Removal in excess of 0.25 inches.

3. Extreme care shall be taken during the Type 1B Removal, Type 1C 
Removal, Type 1D Removal and Type B Removal to ensure that the 
existing resteel is not damaged.  In the event that resteel damage 
inadvertently occurs, the Bridge Construction Engineer shall be 
immediately notified.  Any damaged resteel shall be repaired by the 
Contractor, as approved by the Engineer, at no additional cost to the 
Department.

4. Type 1B Removal, Type 1C Removal, Type 1D Removal, Type B 
Removal and Class A45 Concrete Fill may not be encountered and 
may be omitted from the project as determined by the Engineer.

5. Type 1C Removal, Type 1D Removal and Class A45 Concrete Fill is 
not anticipated to exceed the plan shown quantities.  If the Engineer 
determines that Type 1C Removal, Type 1D Removal and/or Class 
A45 Concrete Fill in excess of the plan shown quantity is necessary, 
payment for the additional quantity shall be in conformance with 
Section 550.5 of the Construction Specifications.

6. The coarse aggregate in the existing bridge deck is a natural 
aggregate. The coarse aggregate in the low slump bridge deck 
overlay shall be limestone in accordance with Section 820 of the 
Construction Specification.
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BRIDGE DECK OVERLAY (CONTINUED)

7. All fine aggregates used in the Portland cement concrete in the “Low 
Slump Dense Concrete Bridge Deck Overlay” and “Class A45 Concrete 
Fill” shall conform to Section 800.2.D of the Construction Specification 
"Alkali Silica Reactivity (ASR)” requirements.  The type of cement in the 
concrete mix shall be one of the options as indicated in the table shown in 
note number 12 shown on Sheet No. 3 of 21. Fine aggregates with a 14-
day expansion value of 0.400 and greater shall not be used.

8. Below is a list of known fine aggregate sources and the average 
corresponding 14-day expansion values:

Source Location Expansion Value

Bachman Winner, SD 0.335
Birdsall S&G Creston, SD 0.158
Birdsall S&G Oral, SD 0.131
Birdsall S&G Wasta, SD 0.170
Bitterman Delmont, SD 0.314
Concrete Materials Corson, SD 0.170
Croell Quinn, SD 0.089
Emme Sand & Gravel Oneil, NE 0.217
Fischer S&G Rapid City, SD 0.092
Fischer S&G Spearfish, SD 0.053
Fuchs Pickstown, SD 0.275
Higman Akron, IA 0.198
Higman Hudson, SD 0.187
Hilde Madison, SD 0.116
Jensen Herried, SD 0.276
L.G. Everist Brookings, SD 0.186
L.G. Everist Hawarden, IA 0.166
L.G. Everist Summit, SD 0.141
Morris Blunt, SD 0.192
Morris – Richards pit Onida, SD 0.188
Myrl & Roys Paving-Nelson Pit Sioux Falls, SD 0.156
Northern Concrete Agg. Rauville, SD 0.113
Northern Concrete Agg. Luverne, MN 0.124
Opperman – Gunvordahl Pit Burke, SD 0.337
Opperman – Cahoy Pit Herrick, SD 0.307
Opperman – Jones Pit Burke, SD 0.321
Opperman – Randall Pit Pickstown, SD 0.239
Thorpe Pit Britton, SD 0.098
Wagner Building Supplies Wagner, SD 0.241
Wasta Sand & Gravel Wasta, SD 0.159

9. The Department will use the running average of the last three known 
expansion test results or less for determining acceptability of source and 
the required Type of cement.  These expansion results are reported table 
shown in note number 8.  Additional testing, when requested by the 
Contractor, will be performed by the Department at the Contractor's 
expense.

BRIDGE DECK OVERLAY (CONTINUED)

10. The values listed in the table shown in note number 8 are intended 
for use in bidding.  If a previously listed pit by SDDOT with 
acceptable test values (less than 0.250) is discovered after letting to 
require Type V cement or more lithium (greater than 0.250) the 
Department will accept financial responsibility for the change in 
materials.

11. When more than one source of fine aggregates is blended to meet 
the gradation specifications, the highest expansion value of either 
sand will be used for determining acceptability and type of cement 
and or fly ash and or lithium required.

12. Concrete used in the Low Slump Bridge Deck Overlay shall meet the 
requirements of Section 550 of the Construction Specification.  Class 
A45 Concrete Fill shall meet the requirements of Section 460 of the 
Construction Specification.  In addition both concretes shall have 
20% to 25% of the cement replaced with Class F Modified Fly Ash in 
accordance with Section 605 of the Construction Specification and/or 
lithium nitrate (30% solution by weight) added to the concrete mix at 
the following rates. 

Course 
Aggregate

Fine
Aggregate

Cement
Type Fly Ash Lithium Nitrate

Limestone 
or Granite < 0.250% Type I or II Class F Modified -----

Type I or II ----- 1.5 gallon/cubic yard

Limestone 
or Granite >0.250%

Type V Class F Modified -----
Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

Quartzite -----
Type V Class F Modified -----

Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

The Contractor shall use one of these options, but the Contractor 
may choose which option.  All material, labor, equipment, and 
incidental costs shall be included in the contract unit price for “Low 
Slump Dense Concrete Bridge Deck Overlay” or “Class A45 
Concrete Fill”.

13. Grout for bonding new concrete to old concrete shall meet the 
requirements of Section 550 of the Construction Specification.  In 
addition, the grout mix shall contain 1 1/2 gallons of Lithium per cubic 
yard or 20% to 25% of the cement replaced with fly ash.

BRIDGE DECK OVERLAY (CONTINUED)

14. Suppliers of Lithium are listed below:

BASF Admixtures, Inc.
23700 Chagrin Boulevard
Cleveland, Ohio 44122-5554
1-800-628-9990
Website: www.basf-admixtures.com

FMC Corporation Lithium
Seven LakePointe Plaza
2801 Yorkmont Road, Suite 300
Charlotte, North Carolina 28208
1-704-868-5300
Website: www.fmclithium.com

Grace Construction Products
62 Whitmore Ave.
Cambridge MA
1-877-423-6491
Website: www.graceconstruction.com

15. The bridge deck shall be overlayed with a minimum thickness of 2” 
Low Slump Dense Concrete.

16. It will be necessary for the Contractor to shape the surface of the 
Low Slump Dense Concrete Overlay within one foot of the curb as 
detailed in the plans to insure that water drains to the floor drains or 
off the ends of the bridge.

17. No traffic will be allowed to operate on the scarified portion of the 
bridge deck.  If it appears that the entire Low Slump Dense Concrete 
Overlay cannot be completed prior to winter, the Type 1A, 1B, 1C, 
1D and Type B removal shall not be done until work resumes in the 
spring.  In the event that scarification has been started and due to 
unforeseen circumstances it becomes impossible to complete the 
placement of the Low Slump Dense Concrete Overlay on the entire 
surface of the structure prior to winter, the Office of Bridge Design 
shall be notified.  Recommendations for handling winter traffic will 
then be made.  These recommendations may include, but are not 
limited to, filling extra depth removal areas with Class A45 Concrete, 
placing an asphalt overlay on the uncompleted area so that the 
entire roadway width may be opened to traffic, removal of the asphalt 
overlay when work is resumed and scarifying an additional 1/4” of 
depth on the bridge deck.  The cost of this work, including asphalt 
overlay, scarification, Class A45 Concrete, extra Low Slump Dense 
Concrete, and all other items incidental to this work, shall be at the 
expense of the Contractor.
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MEMBRANE SEALANT EXPANSION JOINT (CONTINUED)

13. After abrasive blasting, but immediately prior to membrane joint 
installation, the entire joint contact surface shall be air blasted.  The air 
compressor used for joint cleaning shall be equipped with trap devices 
capable of providing moisture-free and oil-free air at a recommended 
pressure of 90 psi.  To obtain complete bonding with the adhesive, the 
adjacent concrete surfaces must be dry and clean.  The contact surfaces 
for the joint shall be visually inspected by the Engineer immediately prior 
to joint installation to verify the surface is dry and clean.

14. Individual spliced sections shall be installed as per the manufacturers’ 
recommendations. The membrane joint sealant manufacturer shall submit 
a detailed installation procedure to the Engineer at least 5 days prior to 
joint installation for his review. 

15. Traffic shall not be allowed on the joint for a minimum 3 hours unless 
otherwise directed by the Engineer.

16. Forms for the joint shall be left in place for a minimum of 7 days.  No 
construction equipment or traffic shall be allowed on the joint until the 
concrete has reached design strength.  The joint edges shall be protected 
from damage by equipment and traffic.

17. The Membrane Sealant Expansion Joint will be measured in feet to the 
nearest one-tenth foot, complete in place.  Measurement will be made of 
the overall horizontal length.  The Membrane Sealant Expansion Joint will 
be paid for at the contract unit price per foot complete in place.  Payment 
for this item shall be full compensation for furnishing all the required 
materials in place, inclusive of labor, equipment and incidentals 
necessary to complete the work in accordance with the plans and the 
foregoing specifications.

INSTALLING DOWELS IN CONCRETE

1. Holes drilled in the existing concrete shall be true and normal or as shown 
in the plans.  Drilling holes using a core drill shall not be allowed.  Care 
shall be taken not to damage the existing reinforcing steel.  It is likely that 
some of the existing reinforcing steel shown in the original construction 
plans may have been placed out of position during original construction.  
Therefore, prior to the start of drilling any holes in the concrete, an effort 
will be made by Department forces to mark on the concrete surface where 
practical any locations of the in-place reinforcing steel.  In spite of this 
precaution, the Contractor can still expect to encounter and have to drill 
through reinforcing steel or shift the dowel spacing as approved by the 
Engineer to miss the existing reinforcing steel.  If the Contractor shifts the 
dowel spacing, the unused drill holes shall be completely filled with the 
epoxy resin specified in note number 2 under “Installing Dowels in 
Concrete” as approved by the Engineer.

2. The epoxy resin mixture shall be of a type for bonding steel to hardened 
concrete and shall conform to AASHTO M235 Type IV, Grade 3 
(Equivalent to ASTM C881, Type IV, Grade 3).  Grade 1, 2 or 3 may be 
used for vertical dowels and Grade 3 epoxy shall be used for all horizontal 
dowels.

INSTALLING DOWELS IN CONCRETE (CONTINUED)

3. The diameter of the drilled holes shall not be less than 1/8 inch 
greater, nor more than 3/8 inch greater than the diameter of the 
dowels or as per the Manufacturer’s recommendations.  The drilled 
holes shall be blown out with compressed air using a device that will 
reach the back of the hole to ensure that all debris or loose material 
has been removed prior to epoxy injection.

4. Mix epoxy resin as recommended by the Manufacturer and apply by 
an injection method as approved by the Engineer.  Beginning at the 
back of the drilled holes, fill the holes 1/3 to 1/2 full of epoxy, or as 
recommended by the Manufacturer, prior to insertion of the steel bar.  
Care shall be taken to prevent epoxy from running out of the 
horizontal holes prior to steel bar insertion.  Rotate the steel bar 
during installation to eliminate voids and ensure complete bonding of 
the bar.  Insertion of the bars by the dipping or painting method will 
not be allowed.

5. No loads shall be applied to the epoxy grouted dowel bars until the 
epoxy resin has had sufficient time to cure as specified by the epoxy 
resin manufacturer.

6. Dowel bars shall be deformed bars conforming to ASTM A615 Grade 
60.

7. The cost of epoxy resin, dowels, installation and other incidental 
items shall be incidental to the contract unit price per each for “Install 
Dowel in Concrete”.

MECHANICAL REBAR SPLICES

The approach slabs will be built in phases under traffic. Mechanical 
splice devices will be required for the transverse approach slab and 
sleeper slab reinforcing steel.  The mechanical rebar splices shall be in 
accordance with Section 480 of the Construction Specifications.

PIER CAP REPAIR

1. Deteriorated areas on the pier cap No. 3 will be broken out and 
repaired according to the plans.  Breakout limits shall be defined by a 
3/4” deep sawcut, where practical, as approved by the Engineer.

2. Cracker or expanding compounds placed into predrilled holes in the 
breakout section will not be permitted for concrete breakout.

3. Breakout concrete to the depths as shown on the plans or to sound 
concrete as approved by the Engineer.  Care shall be taken not to 
damage the existing grout pads on the top of the cap or the 
reinforcing steel in the cap during concrete breakout.  Any reinforcing 
steel that is damaged during concrete breakout shall be replaced or 
repaired (as approved by the Engineer) by the Contractor at no cost 
to the Department.

4. After all loose concrete has been removed, the area shall be 
abrasive blasted and blown clean with clean, dry, oil-free 
compressed air at 90 psi.

PIER CAP REPAIR (CONTINUED)

5. Reinforcing steel that is exposed and is scheduled for use in the new 
construction shall be cleaned and straightened to the satisfaction of 
the Engineer.

6. The cost of concrete breakout including sawing, breaking out 
concrete, cleaning, straightening reinforcing steel and disposal of all 
broken out concrete shall be incidental to the unit price per cubic 
yard for “Breakout Structural Concrete”.

7. The pier cap shall be rebuilt to the dimensions of the original 
construction plans unless otherwise shown on the plans.  The cap 
forms may be removed when the concrete attains a compressive 
strength of 2000 psi.

8. All costs associated with furnishing, placing and finishing Class A45 
Concrete shall be incidental to the unit price per cubic yard for “Class 
M6 Concrete”.
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PIER CAP REPAIR (CONTINUED)

8. Concrete used in vertical patching applications on the pier cap where 
forms are not practical shall consist of one of the following products, or 
equal as approved by the Office of Bridge Design.

  Vertical Patch
  Symons
  2400 Arthur Avenue
  Elk Grove Village, IL 60007
  Phone:  (847) 298-3200
  Web site:  www.symons.com

  HB2 Repair Mortar
  BASF Building Systems
  889 Valley Park Drive
  Shakopee, MN 55379
  Phone:  (800) 433-9517
  Web site:  www.buildingsystems.basf.com

  Meadow-Patch 20
  W. R. Meadows, Inc.
  P.O. Box 338
  Hampshire, IL 60140-0338
  Phone:  (847) 214-2100
  Web site:  www.wrmeadows.com

  Speed Crete Red Line
  The Euclid Chemical Company
  19218 Redwood Rd.
  Cleveland, OH 44110
  Phone:  (800) 321-7628
  Web site:  www.euclidchemical.com

The concrete patch material shall be applied and cured as recommended 
by the Manufacturer and as approved by the Engineer.

9. All costs associated with furnishing, placing and finishing Class M6
Concrete and patching material shall be incidental to the unit price per 
cubic yard for “Class M6 Concrete”.

GALVANIC ANODE 

1. The Contractor shall furnish and place Galvanic anodes in the 
concrete repair areas specified in this plan set.

2. The galvanic anodes shall be supplied as one of the following:

a. Galvashield XP+ 
Vector Corrosion Technologies
13312 N 56th St, Suite 102
Tampa, FL 33617
Phone: (813) 830-7566
Website: www.vector-corrosion.com

b. Sentinel GL
Euclid Chemical Company
19218 Redwood Road
Cleveland, OH 44110
Phone: (800) 321-7628
Website: www.euclidchemical.com

c. Sika Galvashield XP+
Sika Corporation US
201 Polito Avenue
Lyndhurst, NJ 07071
Phone: (800) 933-7452
Website: http://usa.sika.com

3. The anodes shall be placed in accordance with manufacturer’s 
recommendations and as approved by the Engineer. The anodes 
have not been shown on the drawings. The Contractor shall provide 
shop drawings of the galvanic anode installation including locations
of the individual anodes.

4. The anodes shall be placed with a minimum ¾” cover and shall be 
set in Embedding Mortar per the manufacturer’s recommendations. 
The anodes shall be fully encased in the concrete repair material. 
Where adequate cover does not exist, a concrete pocket shall be 
chipped out behind the anode to provide sufficient cover. The 
Contractor may need to chip around the reinforcing bar locally at the 
anode installation to make the electrical connection. The reinforcing 
steel at the connection location shall be cleaned per the 
manufacturer’s recommendations to provide sufficient electrical 
connection and mechanical bond.

5. The electrical continuity of the electrical connections and reinforcing 
steel shall be confirmed per the manufacturer’s recommendations. 

6. The Contractor shall provide manufacturer’s product literature, shop 
drawings and installation instructions.

7. All costs associated with placing anodes including labor, equipment, 
materials and incidentals shall be included in the contract unit price 
per each for “Galvanic Anode”.

COORDINATION WITH RAILROAD

1. During construction of the pier wall repair, the Contractor shall not 
interfere with the operating railroad train movements.  Construction 
activity must not take place within 25 ft. of the centerline track when 
train movements are occurring through the construction site and 
construction equipment shall be removed form this zone prior to 
arrival of any train.  See Special Provision for Working on Railroad 
Company Right-of-Way.

2. See Special Provision Regarding Railroad Protective Liability 
Insurance.
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ESTIMATE OF STRUCTURE QUANTITIES

ITEM NO. DESCRIPTION QUANTITY UNIT
110E0010 Remove Concrete Bridge Approach Slab 268.0 SqYd
250E0010 Incidental Work Lump Sum LS
410E2600 Membrane Sealant Expansion Joint 75.8 Ft
430E0300 Granular Bridge End Backfill 44.0 CuYd
430E0510 Approach Slab Underdrain Excavation 49.6 CuYd
460E0070 Class A45 Concrete, Bridge Repair 4.8 CuYd
460E0150 Concrete Approach Slab for Bridge 184.2 SqYd
460E0160 Concrete Approach Sleeper Slab for Bridge 37.8 SqYd
460E0300 Breakout Structural Concrete 5.0 CuYd
460E0380 Install Dowel in Concrete 64 Each
460E0504 No. 4 Rebar Splice 28 Each
460E0505 No. 5 Rebar Splice 32 Each
460E0506 No. 6 Rebar Splice 46 Each
480E0200 Epoxy Coated Reinforcing Steel 698 Lb
550E0010 Low Slump Dense Concrete Overlay 45.0 CuYd
550E0100 Concrete Removal Type 1A 631.1 SqYd
550E0110 Concrete Removal Type 1B 63.1 SqYd
550E0120 Concrete Removal Type 1C 31.6 SqYd
550E0130 Concrete Removal Type 1D 31.6 SqYd
550E0140 Concrete Removal Type B 20.0 Ft
550E0200 Class A45 Concrete Fill 7.4 CuYd
550E0500 Finishing and Curing 631.0 SqYd
680E0040 4” Underdrain Pipe 115.8 CuYd
680E2010 Precast Concrete Headwall for Drain 4 Each
680E2500 Porous Backfill 10.5 Ton

SPECIFICATIONS

1. Design Specifications:  AASHTO Standard Specifications for Highway 
Bridges 17th Edition using Working Stress Design.

2. Construction Specifications:  South Dakota Standard Specifications for 
Roads and Bridges, 2004 Edition and Required Provisions, Supplemental 
Specifications and/or Special Provisions as included in the Proposal.

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS

All work on this structure shall be accomplished with the traffic control shown 
elsewhere in the plans. Alternate sequence of operations may be submitted 
by the Contractor for approval by the Engineer a minimum of two weeks prior 
to the pre-construction meeting.

1. Remove the existing end blocks for the first phase of construction. 

2. Place new end blocks to allow for the attachment of thrie beam approach 
railing for the first phase of construction.

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS (CONT.)

3. Accomplish all Concrete Removal 1A, 2A, 1B, 1C, 1D and B and 
place Class A45 Concrete Fill to the satisfaction of the Engineer for 
the first phase of construction.

4. Place a Low Slump Dense Concrete Overlay to the elevations shown 
in the plans on the bridge deck for the first phase of construction.

5. Remove existing approach slabs for the first phase of construction.

6. Install the Approach Slab Underdrain System for the first phase of 
construction.

7. Install the Sleeper Slabs and Approach Slabs for the first phase of 
construction.

8. Place contractor furnished borrow at north abutment berm.

9. Switch traffic and repeat steps 1 through 7 for the second phase of 
construction.

GENERAL CONSTRUCTION - BRIDGE

1. All mild reinforcing steel shall conform to ASTM A615, Grade 60.

2. All exposed concrete corners and edges shall be chamfered 3/4” 
unless noted otherwise in the plans.  Match existing chamfer if the 
existing chamfer differs.

3. Use 2” clear cover on all reinforcing steel except as shown 
otherwise.

4. The Contractor shall only imprint one year plate on the structure. The 
year plate shall contain the date the existing bridge was built and 
shall be located as specified and detailed on Standard Plate No. 
460.03.

5. End blocks shall be built normal to the grade.

6. Request for construction joints or resteel splices at points other than 
those shown, must be submitted to the Engineer for prior approval.  
If additional splices are approved, no payment will be allowed for the 
added quantity of reinforcing steel.

7. Surfaces of fresh concrete at construction joints shall be rough 
floated sufficiently to consolidate the surface.  All construction joints 
shall be cleaned of surface laitance, curing compounds and other 
foreign materials prior to placing fresh concrete against the joint.

8. The type of vibratory screed shall be approved by the Engineer.

9. Snap ties, if used in the end block formwork, shall be epoxy coated.  
The epoxy coating shall be inert in concrete and compatible with the 
coating applied to the new epoxy coated reinforcing steel.

10. End blocks shall be cured in accordance with Section 460.3.N. of the 
Construction Specifications except that no curing compounds shall 
be allowed.

BRIDGE DECK OVERLAY

1. The preparation for resurfacing consists of Concrete Removal Type 
1A on the entire bridge deck and Type 1B, Type 1C, Type 1D and 
Type B over the deck surface as detailed on the plan sheets.  Such 
removal shall be in conformance with these plans and Section 550 of 
the Construction Specifications.  Extreme care shall be taken during 
the Concrete Removal Type 1A, Type 1B, Type 1D and Type B to 
assure that the existing resteel is not damaged.  In the event that 
resteel damage inadvertently occurs, the Bridge Construction 
Engineer shall be immediately notified.  Any damaged resteel shall 
be repaired by the Contractor, as approved by the Engineer, at no 
additional cost to the Department.

2. Concrete Removal Type 1B, Concrete Removal Type 1C, Concrete 
Removal Type 1D, Concrete Removal Type B and Class A45 
Concrete Fill may not be encountered and may be omitted from the 
project as determined by the Engineer.

3. Concrete Removal Type 1C, Concrete Removal Type 1D and Class 
A45 Concrete Fill is not anticipated to exceed the plan shown 
quantities.  If the Engineer determines that Concrete Removal Type 
1C, Concrete Removal Type 1D and/or Class A45 Concrete Fill in 
excess of the plan shown quantity is necessary, payment for the 
additional quantity shall be conformance with Section 550.5 of the 
Construction Specifications.

4. The coarse aggregate in the existing bridge deck is a natural 
aggregate. The coarse aggregate in the low slump bridge deck 
overlay shall be limestone in accordance with Section 820 of the 
Construction Specification.

5. All fine aggregates used in the Portland cement concrete in the “Low 
Slump Dense Concrete Bridge Deck Overlay” and “Class A45 
Concrete Fill” shall conform to Section 800.2.D of the Construction 
Specification "Alkali Silica Reactivity (ASR)” requirements.  The type 
of cement in the concrete mix shall be one of the options as 
indicated in the table in note number 10 on Sheet No. 3 of 24.  Fine 
aggregates with a 14-day expansion value of 0.400 and greater shall 
not be used.
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BRIDGE DECK OVERLAY (CONTINUED)

6. Below is a list of known fine aggregate sources and the average 
corresponding 14-day expansion values:

Source Location Expansion Value

Bachman Winner, SD 0.335
Birdsall S&G Creston, SD 0.158
Birdsall S&G Oral, SD 0.131
Birdsall S&G Wasta, SD 0.170
Bitterman Delmont, SD 0.314
Concrete Materials Corson, SD 0.170
Croell Quinn, SD 0.089
Emme Sand & Gravel Oneil Nebraska 0.217
Fischer S&G Rapid City, SD 0.092
Fischer S&G Spearfish, SD 0.053
Fuchs Pickstown, SD 0.275
Higman Akron, IA 0.198
Higman Hudson, SD 0.187
Hilde Madison, SD 0.116
Jensen Herried, SD 0.276
L.G. Everist Brookings, SD 0.186
L.G. Everist Hawarden, IA 0.166
L.G. Everist Summit, SD 0.141
Morris Blunt, SD 0.192
Morris – Richards pit Onida, SD 0.188
Myrl & Roys Paving-Nelson Pit Sioux Falls, SD 0.156
Northern Concrete Agg. Rauville, SD 0.113
Northern Concrete Agg. Luverne, MN 0.124
Opperman – Gunvordahl Pit Burke, SD 0.337
Opperman – Cahoy Pit Herrick, SD 0.307
Opperman – Jones Pit Burke, SD 0.321
Opperman – Randall Pit Pickstown, SD 0.239
Thorpe Pit Britton, SD 0.098
Wagner Building Supplies Wagner, SD 0.241
Wasta Sand & Gravel Wasta, SD 0.159

7. The Department will use the running average of the last three known 
expansion test results or less for determining acceptability of source and 
the required Type of cement.  These expansion results are reported in the 
table in note number 6.  Additional testing, when requested by the 
Contractor, will be performed by the Department at the Contractor's 
expense.

8. The values listed in the table in note number 6 are intended for use in 
bidding.  If a previously tested pit by SDDOT with acceptable test values 
(less than 0.250) is discovered after letting to require Type V cement or 
more lithium (greater than 0.250) the Department will accept financial 
responsibility for the change in materials.

BRIDGE DECK OVERLAY (CONTINUED)

9. When more than one source of fine aggregates is blended to meet 
the gradation specifications, the highest expansion value of either 
sand will be used for determining acceptability and type of cement 
and or fly ash and or Lithium required.

10. Concrete used in the Low Slump Bridge Deck Overlay shall meet the 
requirements of Section 550 of the Construction Specification.  Class 
A45 Concrete Fill shall meet the requirements of Section 460 of the 
Construction Specification.  In addition, both concretes shall have 
20% to 25% of the cement replaced with Class F Modified Fly Ash in 
accordance with Section 605 of the Construction Specification and/or 
lithium nitrate (30% solution by weight) added to the concrete mix at 
the following rates. 

Course
Aggregate

Fine
Aggregate

Cement
Type Fly Ash Lithium Nitrate

Limestone 
or Granite < 0.250% Type I or II Class F Modified -----

Type I or II ----- 1.5 gallon/cubic yard

Limestone 
or Granite >0.250%

Type V Class F Modified -----
Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

Quartzite -----
Type V Class F Modified -----

Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

The Contractor shall use one of these options, but the Contractor 
may choose which option.  All material, labor, equipment, and 
incidental costs shall be included in the contract unit price for “Low 
Slump Dense Concrete Bridge Deck Overlay” or “Class A45 
Concrete Fill”.

11. Grout for bonding new concrete to old concrete shall meet the 
requirements of Section 550 of the Construction Specification.  In 
addition, the grout mix shall contain 1 1/2 gallons of Lithium per cubic 
yard or 20% to 25% of the cement replaced with fly ash.

12. Suppliers of Lithium are listed below:

BASF Admixtures, Inc.
23700 Chagrin Boulevard
Cleveland, Ohio 44122-5554
1-800-628-9990
website: www.basf-admixtures.com

FMC Corporation Lithium
Seven LakePointe Plaza
2801 Yorkmont Road, Suite 300
Charlotte, North Carolina 28208
1-704-868-5300
website: www.fmclithium.com

Grace Construction Products
62 Whitmore Ave.
Cambridge MA
1-877-423-6491
Website: www.graceconstruction.com

BRIDGE DECK OVERLAY (CONTINUED)

13. A minimum thickness of 2” of Low Slump Dense Concrete shall be 
maintained on the bridge deck.

14. It will be necessary for the Contractor to shape the surface of the 
Low Slump Dense Concrete Overlay within one foot of the curb as 
detailed in the plans to insure that water drains to the floor drains or 
off the ends of the bridge.

15. No traffic will be allowed to operate on the scarified portion of the 
bridge deck.  If it appears that the entire Low Slump Dense Concrete 
Overlay can not be completed prior to winter, the Concrete Removal 
Type 1A, 1B, 1C, 1D and Concrete Removal Type B shall not be 
done until work resumes in the spring.  In the event that scarification 
has been started and due to unforeseen circumstances it becomes 
impossible to complete the placement of the Low Slump Dense 
Concrete Overlay on the entire surface of the structure prior to 
winter, the Office of Bridge Design shall be notified.  
Recommendations for handling winter traffic will then be made.  
These recommendations may include, but are not limited to, filling 
extra depth removal areas with Class A45 Concrete, placing an 
asphalt overlay on the uncompleted area so that the entire roadway 
width may be opened to traffic, removal of the asphalt overlay when 
work is resumed and scarifying an additional 1/4” of depth on the 
bridge deck.  The cost of this work, including asphalt overlay, 
scarification, Class A45 Concrete, extra Low Slump Dense Concrete, 
and all other items incidental to this work, shall be at the expense of 
the Contractor.

E61       E105

3    OF   23 



P 0063(42)252

NOTES (CONTINUED)
FOR

157’ – 9 ¼” PRESTRESSED GIRDER BRIDGE

Str. No. 16-580-084

OCTOBER 2013

CONCRETE BREAKOUT

EPOXY COATING EXISTING REINFORCING STEEL

REMOVAL OF CONCRETE BRIDGE APPROACH SLAB

APPROACH SLAB UNDERDRAIN SYSTEM 

APPROACH SLABS

APPROACH SLABS (CONTINUED)

DESIGN MIX OF CONCRETE

Revised 09-29-14 BWS

4    OF   23 



PROJECTSTATE
OF

S.D. P 0063(42)252

SHEET
NO.

TOTAL
SHEETS

DRAFTED BY:

BWS

NOTES (CONTINUED)
FOR

157’ – 9 ¼” PRESTRESSED GIRDER BRIDGE

Str. No. 16-580-084

OCTOBER 2013
DESIGNED BY

BWS
CORS02HG

CK. DES. BY

KH
02HGNOTF                              BRIDGE  ENGINEER   

MEMBRANE SEALANT EXPANSION JOINT

1. Install all membrane sealant expansion joints at the plan shown locations 
in conformance to the following notes.

2. The Membrane Sealant shall be one of membrane sealant types from the 
approved product list for Membrane Sealant Expansion Joints.

3. The manufacturer shall supply the membrane sealant in packaging that 
precompresses the membrane sealant.  The precompressed dimension 
shall be as recommended by the sealant manufacturer to provide a water 
tight seal throughout a joint movement range of + 25% (minimum) from 
the specified joint opening dimension.  In no case shall the 
precompressed dimension exceed 75% of the joint opening width.  The 
foam sealant shall be slowly self expanding to permit workers ample time 
to install the membrane sealant before the membrane sealant exceeds 
the joint opening width.

4. The membrane sealant shall be supplied in pieces 5 feet in length or 
longer. The foam sealant shall be ultra-violet and ozone resistant.

5. The bonding adhesive used to attach the membrane sealant to the 
adjacent concrete shall be approved by the membrane sealant 
manufacturer. 

6. Adhesive used to join adjacent pieces of the membrane sealant shall be 
as recommended by the manufacturer.

7. If Styrofoam filler material is used in the construction, it shall be closed 
cell and water-tight as approved by the Engineer.

8. Use plywood or other material to protect concrete adjacent to the joint 
from spalling before any equipment is moved across the joint.  Any spall 
areas will be repaired at the Contractor’s expense by breaking out and 
replacing adjacent concrete, as approved by the Engineer.

9. The minimum ambient air temperature at the time of joint installation and 
adhesive curing shall be 40° F.

10. A technical representative of the membrane sealant manufacturer shall be 
present at the jobsite during installation. The technical representative 
shall be knowledgeable in the correct procedures for the preparation and 
installation of the joint material to insure the Contractor installs the joint to 
the Manufacturers recommendations.

11. The joint opening shall be constant width and shall have smooth vertical 
sides.  Surfaces of material adjacent to the joint shall be at the correct 
grade and crown as approved by the Engineer.

12. Concrete surfaces that will be in contact with the membrane sealant shall 
be thoroughly cleaned by abrasive blasting to remove all laitance and 
contaminants (such as oil, curing compounds, etc.) from the concrete 
surface.  At a minimum two passes of abrasive blasting with the nozzle 
held at an angle to within 1 to 2 inches of the a concrete surface will be 
required.  Cleaning of the concrete surfaces with solvents, wire brushing, 
or grinding shall not be permitted.

MEMBRANE SEALANT EXPANSION JOINT (CONTINUED)

13. After abrasive blasting, but immediately prior to membrane joint 
installation, the entire joint contact surface shall be air blasted.  The 
air compressor used for joint cleaning shall be equipped with trap 
devices capable of providing moisture-free and oil-free air at a 
recommended pressure of 90 psi.  To obtain complete bonding with 
the adhesive, the adjacent concrete surfaces must be dry and clean.  
The contact surfaces for the joint shall be visually inspected by the 
Engineer immediately prior to joint installation to verify the surface is 
dry and clean.

14. Individual spliced sections shall be installed as per the 
manufacturers’ recommendations. The membrane joint sealant 
manufacturer shall submit a detailed installation procedure to the 
Engineer at least 5 days prior to joint installation for his review. 

15. Traffic shall not be allowed on the joint for a minimum 3 hours unless 
otherwise directed by the Engineer.

16. Forms for the joint shall be left in place for a minimum of 7 days.  No 
construction equipment or traffic shall be allowed on the joint until the 
concrete has reached design strength.  The joint edges shall be 
protected from damage by equipment and traffic.

17. The Membrane Sealant Expansion Joint will be measured in feet to 
the nearest one-tenth foot, complete in place.  Measurement will be 
made of the overall horizontal length.  The Membrane Sealant 
Expansion Joint will be paid for at the contract unit price per foot 
complete in place.  Payment for this item shall be full compensation 
for furnishing all the required materials in place, inclusive of labor, 
equipment and incidentals necessary to complete the work in 
accordance with the plans and the foregoing specifications.

INSTALLING DOWELS IN CONCRETE

1. Holes drilled in the existing concrete shall be true and normal or as 
shown in the plans.  Drilling holes using a core drill shall not be 
allowed.  Care shall be taken not to damage the existing reinforcing 
steel.  It is likely that some of the existing reinforcing steel shown in 
the original construction plans may have been placed out of position 
during original construction.  Therefore, prior to the start of drilling 
any holes in the concrete, an effort will be made by Department 
forces to mark on the concrete surface where practical any locations 
of the in-place reinforcing steel.  In spite of this precaution, the 
Contractor can still expect to encounter and have to drill through 
reinforcing steel or shift the dowel spacing as approved by the 
Engineer to miss the existing reinforcing steel.  If the Contractor 
shifts the dowel spacing, the unused drill holes shall be completely 
filled with the epoxy resin specified in note number 2 under “Installing 
Dowels in Concrete” as approved by the Engineer.

INSTALLING DOWELS IN CONCRETE (CONTINUED)

2. The epoxy resin mixture shall be of a type for bonding steel to 
hardened concrete and shall conform to AASHTO M235 Type IV, 
Grade 3 (Equivalent to ASTM C881, Type IV, Grade 3).  Grade 1, 2 
or 3 may be used for vertical dowels and Grade 3 epoxy shall be 
used for all horizontal dowels.

3. The diameter of the drilled holes shall not be less than 1/8 inch 
greater, nor more than 3/8 inch greater than the diameter of the 
dowels or as per the Manufacturer’s recommendations.  The drilled 
holes shall be blown out with compressed air using a device that will 
reach the back of the hole to ensure that all debris or loose material 
has been removed prior to epoxy injection.

4. Mix epoxy resin as recommended by the Manufacturer and apply by 
an injection method as approved by the Engineer.  Beginning at the 
back of the drilled holes, fill the holes 1/3 to 1/2 full of epoxy, or as 
recommended by the Manufacturer, prior to insertion of the steel bar.  
Care shall be taken to prevent epoxy from running out of the 
horizontal holes prior to steel bar insertion.  Rotate the steel bar 
during installation to eliminate voids and ensure complete bonding of 
the bar.  Insertion of the bars by the dipping or painting method will 
not be allowed.

5. No loads shall be applied to the epoxy grouted dowel bars until the 
epoxy resin has had sufficient time to cure as specified by the epoxy 
resin manufacturer.

6. Dowel bars shall be deformed bars conforming to ASTM A615 Grade 
60.

7. The cost of epoxy resin, dowels, installation and other incidental 
items shall be incidental to the contract unit price per each for “Install 
Dowel in Concrete”.

MECHANICAL REBAR SPLICES

The approach slabs will be built in phases under traffic, mechanical 
splice devices will be required for the transverse approach slab and 
sleeper slab reinforcing steel.  The mechanical rebar splices shall be in 
accordance with Section 480 of the Construction Specifications.
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BRIDGE BERM REPAIR

1. The north berm near the abutment shall be rebuilt and reshaped to the 
adjacent berm elevation. Material shall be placed to a minimum 1’ above 
the bottom of the abutment seat, as approved by the Engineer.

2. The berm slope shall be benched into stable embankment during 
reshaping and reconstruction. The soil shall be placed in horizontal lifts 
perpendicular to the centerline of the structure. Compaction of the 
reconstructed embankment will be governed by the Ordinary Compaction 
Method.

3. At the upper part of the berm slope, clearance between the structure and 
berm will prohibit the use of compaction equipment. The soil in this area 
will be placed by a method approved by and compacted to the satisfaction 
of the Engineer.

4. Soil used to reconstruct the berm slope shall be furnished by the 
Contractor. The soil will have a maximum of 70% passing the #4 sieve,
have a maximum Liquid Limit (LL) of 45 and a Plastic Index (PI) greater 
than 10 but less than 25. The contractor shall be responsible for one
gradation, LL and PI test for each borrow source for berm reconstruction.  
The results shall be supplied to the Engineer in writing.

5. Waste material from grading will be generated from this project. The 
Contractor may use this waste material providing it meets the 
requirements listed in note number 4 above. 

6. The cost of the berm reconstruction and reshaping shall be incidental to 
the contract lump sum for “Incidental Work” This payment shall be full 
compensation for furnishing all materials, labor, tools, and equipment 
necessary or incidental to the reconstruction and reshaping of the bridge 
berm. For informational purposes the amount of fill required is 15.0 cubic 
yards.

CONTRACTOR FURNISHED BORROW

The Contractor shall provide a suitable site for Contractor furnished borrow 
material. The Contractor is responsible for obtaining all required permits and 
clearances for the borrow site. The borrow material shall be approved by the 
Engineer.

SURFACE FINISH

All visible surfaces of the newly constructed endblocks shall be given a 
Class A Commercial Texture Finish in accordance with Section 
460.3.M.1.c. of the Construction Specifications.

The concrete surfaces requiring the application of the Commercial 
Texture Finish shall be prepared in accordance with the manufacturer’s 
recommendations.  The Contractor shall submit a product data sheet, or 
an approved equal, documenting all pertinent information with regard to 
preparation of the concrete surfaces, materials and equipment required, 
mixing requirements, and application procedures to the Engineer in 
advance of the application of the Commercial Texture Finish for review 
and approval.

For informational purposes the amount of surface area requiring the 
Class A Commercial Texture Finish is 247 square feet.

Any damage to the commercial texture finish during the construction 
including abrasion from traffic due to the traffic control shall be repaired 
by the Contractor, as approved by the Engineer, at no expense to the 
Department.

The cost of the commercial texture finish shall be included in the contract 
price per cubic yard for “Class A45 Concrete, Bridge Repair”.  This 
payment shall be full compensation for furnishing all materials, labor, 
tools and equipment necessary or incidental to the application of this 
finish.
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ESTIMATE OF STRUCTURE QUANTITIES

ITEM NO. DESCRIPTION QUANTITY UNIT
110E0010 Remove Concrete Bridge Approach Slab 268 SqYd
250E0010 Incidental Work Lump Sum LS
410E2600 Membrane Sealant Expansion Joint 75.8 Ft
430E0300 Granular Bridge End Backfill 62.5 CuYd
430E0510 Approach Slab Underdrain Excavation 68.0 CuYd
460E0070 Class A45 Concrete, Bridge Repair 4.8 CuYd
460E0150 Concrete Approach Slab for Bridge 250.8 SqYd
460E0160 Concrete Approach Sleeper Slab for Bridge 37.8 SqYd
460E0300 Breakout Structural Concrete 5.0 CuYd
460E0380 Install Dowel in Concrete 64 Each
460E0504 No. 4 Rebar Splice 38 Each
460E0505 No. 5 Rebar Splice 32 Each
460E0506 No. 6 Rebar Splice 62 Each
480E0200 Epoxy Coated Reinforcing Steel 698 Lb
550E0010 Low Slump Dense Concrete Bridge Deck Overlay 51.6 CuYd
550E0100 Concrete Removal Type 1A 777.4 SqYd
550E0110 Concrete Removal Type 1B 77.7 SqYd
550E0120 Concrete Removal Type 1C 38.9 SqYd
550E0130 Concrete Removal Type 1D 38.9 SqYd
550E0140 Concrete Removal Type B 20.0 Ft
550E0200 Class A45 Concrete Fill 9.5 CuYd
550E0500 Finishing and Curing 777.4 SqYd
680E0040 4” Underdrain Pipe 115.8 CuYd
680E2010 Precast Concrete Headwall for Drain 4 Each
680E2500 Porous Backfill 10.6 Ton

SPECIFICATIONS

1. Design Specifications:  AASHTO Standard Specifications for Highway 
Bridges 17th Edition using Working Stress Design.

2. Construction Specifications:  South Dakota Standard Specifications for 
Roads and Bridges, 2004 Edition and Required Provisions, Supplemental 
Specifications and/or Special Provisions as included in the Proposal.

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS

All work on this structure shall be accomplished with the traffic control shown 
elsewhere in the plans. Alternate sequence of operations may be submitted 
by the Contractor for approval by the Engineer a minimum of two weeks prior 
to the pre-construction meeting.

1. Remove the existing end blocks for the first phase of construction.

2. Place new end blocks to allow for the attachment of thrie beam approach 
railing for the first phase of construction.

SCOPE OF BRIDGE WORK & SEQUENCE OF OPERATIONS (CONT.)

3. Accomplish all Concrete Removal 1A, 1B, 1C, 1D and B and place 
Class A45 Concrete Fill to the satisfaction of the Engineer for the first 
phase of construction.

4. Place a Low Slump Dense Concrete Overlay to the elevations shown 
in the plans on the bridge deck for the first phase of construction.

5. Remove existing approach slabs for the first phase of construction.

6. Install the Approach Slab Underdrain System for the first phase of 
construction.

7. Install the Sleeper Slabs and Approach Slabs for the first phase of 
construction.

8. Place contractor furnished borrow at north abutment berm.

9. Switch traffic and repeat steps 1 through 7 for the second phase of 
construction.

GENERAL CONSTRUCTION - BRIDGE

1. All mild reinforcing steel shall conform to ASTM A615, Grade 60.

2. All exposed concrete corners and edges shall be chamfered 3/4” 
unless noted otherwise in the plans.  Match existing chamfer if the 
existing chamfer differs.

3. Use 2” clear cover on all reinforcing steel except as shown 
otherwise.

4. The Contractor shall only imprint one year plate on the structure. The 
year plate shall contain the date the existing bridge was built and 
shall be located as specified and detailed on Standard Plate No. 
460.03.

5. Barrier Curbs and End blocks shall be built normal to the grade.

6. Request for construction joints or resteel splices at points other than 
those shown, must be submitted to the Engineer for prior approval.  
If additional splices are approved, no payment will be allowed for the 
added quantity of reinforcing steel.

7. Surfaces of fresh concrete at construction joints shall be rough 
floated sufficiently to consolidate the surface.  All construction joints 
shall be cleaned of surface laitance, curing compounds and other 
foreign materials prior to placing fresh concrete against the joint.

8. The type of vibratory screed shall be approved by the Engineer.

9. Snap ties, if used in the endblock formwork, shall be epoxy coated.  
The epoxy coating shall be inert in concrete and compatible with the 
coating applied to the new epoxy coated reinforcing steel.

10. The concrete endblocks shall be cured in accordance with Section 
460.3.N. of the Construction Specifications except that no curing 
compounds shall be allowed.

BRIDGE DECK OVERLAY

1. The preparation for resurfacing consists of Concrete Removal Type 
1A on the entire bridge deck and Type 1B, Type 1C, Type 1D and 
Type B over the deck surface as detailed on the plan sheets.  Such 
removal shall be in conformance with these plans and Section 550 of 
the Construction Specifications.  Extreme care shall be taken during 
the Concrete Removal Type 1A, Type 1B, Type 1D and Type B to 
assure that the existing resteel is not damaged.  In the event that 
resteel damage inadvertently occurs, the Bridge Construction 
Engineer shall be immediately notified.  Any damaged resteel shall 
be repaired by the Contractor, as approved by the Engineer, at no 
additional cost to the Department.

2. Concrete Removal Type 1B, Concrete Removal Type 1C, Concrete 
Removal Type 1D, Concrete Removal Type B and Class A45 
Concrete Fill may not be encountered and may be omitted from the 
project as determined by the Engineer.

3. Concrete Removal Type 1C, Concrete Removal Type 1D and Class 
A45 Concrete Fill is not anticipated to exceed the plan shown 
quantities.  If the Engineer determines that Concrete Removal Type 
1C, Concrete Removal Type 1D and/or Class A45 Concrete Fill in 
excess of the plan shown quantity is necessary, payment for the 
additional quantity shall be conformance with Section 550.5 of the 
Construction Specifications.

4. The coarse aggregate in the existing bridge deck is a natural 
aggregate. The coarse aggregate in the low slump bridge deck 
overlay shall be limestone in accordance with Section 820 of the 
Construction Specification.

5. All fine aggregates used in the Portland cement concrete in the “Low 
Slump Dense Concrete Bridge Deck Overlay” and “Class A45 
Concrete Fill” shall conform to Section 800.2.D of the Construction 
Specification "Alkali Silica Reactivity (ASR)” requirements.  The type 
of cement in the concrete mix shall be one of the options as 
indicated in the table in note number 10 on Sheet No. 3 of 25.  Fine 
aggregates with a 14-day expansion value of 0.400 and greater shall 
not be used.
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BRIDGE DECK OVERLAY (CONTINUED)

6. Below is a list of known fine aggregate sources and the average 
corresponding 14-day expansion values:

Source Location Expansion Value

Bachman Winner, SD 0.335
Birdsall S&G Creston, SD 0.158
Birdsall S&G Oral, SD 0.131
Birdsall S&G Wasta, SD 0.170
Bitterman Delmont, SD 0.314
Concrete Materials Corson, SD 0.170
Croell Quinn, SD 0.089
Emme Sand & Gravel Oneil Nebraska 0.217
Fischer S&G Rapid City, SD 0.092
Fischer S&G Spearfish, SD 0.053
Fuchs Pickstown, SD 0.275
Higman Akron, IA 0.198
Higman Hudson, SD 0.187
Hilde Madison, SD 0.116
Jensen Herried, SD 0.276
L.G. Everist Brookings, SD 0.186
L.G. Everist Hawarden, IA 0.166
L.G. Everist Summit, SD 0.141
Morris Blunt, SD 0.192
Morris – Richards pit Onida, SD 0.188
Myrl & Roys Paving-Nelson Pit Sioux Falls, SD 0.156
Northern Concrete Agg. Rauville, SD 0.113
Northern Concrete Agg. Luverne, MN 0.124
Opperman – Gunvordahl Pit Burke, SD 0.337
Opperman – Cahoy Pit Herrick, SD 0.307
Opperman – Jones Pit Burke, SD 0.321
Opperman – Randall Pit Pickstown, SD 0.239
Thorpe Pit Britton, SD 0.098
Wagner Building Supplies Wagner, SD 0.241
Wasta Sand & Gravel Wasta, SD 0.159

7. The Department will use the running average of the last three known 
expansion test results or less for determining acceptability of source and 
the required Type of cement.  These expansion results are reported in the 
table in note number 6.  Additional testing, when requested by the 
Contractor, will be performed by the Department at the Contractor's 
expense.

8. The values listed in the table in note number 6 are intended for use in 
bidding.  If a previously tested pit by SDDOT with acceptable test values 
(less than 0.250) is discovered after letting to require Type V cement or 
more lithium (greater than 0.250) the Department will accept financial 
responsibility for the change in materials.

BRIDGE DECK OVERLAY (CONTINUED)

9. When more than one source of fine aggregates is blended to meet 
the gradation specifications, the highest expansion value of either 
sand will be used for determining acceptability and type of cement 
and or fly ash and or Lithium required.

10. Concrete used in the Low Slump Bridge Deck Overlay shall meet the 
requirements of Section 550 of the Construction Specification.  Class 
A45 Concrete Fill shall meet the requirements of Section 460 of the 
Construction Specification.  In addition, both concretes shall have 
20% to 25% of the cement replaced with Class F Modified Fly Ash in 
accordance with Section 605 of the Construction Specification and/or 
lithium nitrate (30% solution by weight) added to the concrete mix at 
the following rates. 

Course 
Aggregate

Fine
Aggregate

Cement
Type Fly Ash Lithium Nitrate

Limestone 
or Granite < 0.250% Type I or II Class F Modified -----

Type I or II ----- 1.5 gallon/cubic yard

Limestone 
or Granite >0.250%

Type V Class F Modified -----
Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

Quartzite -----
Type V Class F Modified -----

Type I or II ----- 3.0 gallon/cubic yard
Type I or II Class F Modified 1.5 gallon/cubic yard

The Contractor shall use one of these options, but the Contractor 
may choose which option.  All material, labor, equipment, and 
incidental costs shall be included in the contract unit price for “Low 
Slump Dense Concrete Bridge Deck Overlay” or “Class A45 
Concrete Fill”.

11. Grout for bonding new concrete to old concrete shall meet the 
requirements of Section 550 of the Construction Specification.  In 
addition, the grout mix shall contain 1 1/2 gallons of Lithium per cubic 
yard or 20% to 25% of the cement replaced with fly ash.

12. Suppliers of Lithium are listed below:

BASF Admixtures, Inc.
23700 Chagrin Boulevard
Cleveland, Ohio 44122-5554
1-800-628-9990
website: www.basf-admixtures.com

FMC Corporation Lithium
Seven LakePointe Plaza
2801 Yorkmont Road, Suite 300
Charlotte, North Carolina 28208
1-704-868-5300
website: www.fmclithium.com

Grace Construction Products
62 Whitmore Ave.
Cambridge MA
1-877-423-6491
Website: www.graceconstruction.com

BRIDGE DECK OVERLAY (CONTINUED)

13. A minimum thickness of 2” of Low Slump Dense Concrete shall be 
maintained on the bridge deck.

14. It will be necessary for the Contractor to shape the surface of the 
Low Slump Dense Concrete Overlay within one foot of the curb as 
detailed in the plans to insure that water drains to the floor drains or 
off the ends of the bridge.

15. No traffic will be allowed to operate on the scarified portion of the 
bridge deck.  If it appears that the entire Low Slump Dense Concrete 
Overlay can not be completed prior to winter, the Concrete Removal 
Type 1A, 1B, 1C, 1D and Concrete Removal Type B shall not be 
done until work resumes in the spring.  In the event that scarification 
has been started and due to unforeseen circumstances it becomes 
impossible to complete the placement of the Low Slump Dense 
Concrete Overlay on the entire surface of the structure prior to 
winter, the Office of Bridge Design shall be notified.  
Recommendations for handling winter traffic will then be made.  
These recommendations may include, but are not limited to, filling 
extra depth removal areas with Class A45 Concrete, placing an 
asphalt overlay on the uncompleted area so that the entire roadway 
width may be opened to traffic, removal of the asphalt overlay when 
work is resumed and scarifying an additional 1/4” of depth on the 
bridge deck.  The cost of this work, including asphalt overlay, 
scarification, Class A45 Concrete, extra Low Slump Dense Concrete, 
and all other items incidental to this work, shall be at the expense of 
the Contractor.
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MEMBRANE SEALANT EXPANSION JOINT

1. Install all membrane sealant expansion joints at the plan shown locations 
in conformance to the following notes.

2. The Membrane Sealant shall be one of membrane sealant types from the 
approved product list for Membrane Sealant Expansion Joints.

3. The manufacturer shall supply the membrane sealant in packaging that 
precompresses the membrane sealant.  The precompressed dimension 
shall be as recommended by the sealant manufacturer to provide a water 
tight seal throughout a joint movement range of + 25% (minimum) from 
the specified joint opening dimension.  In no case shall the 
precompressed dimension exceed 75% of the joint opening width.  The 
foam sealant shall be slowly self expanding to permit workers ample time 
to install the membrane sealant before the membrane sealant exceeds 
the joint opening width.

4. The membrane sealant shall be supplied in pieces 5 feet in length or 
longer. The foam sealant shall be ultra-violet and ozone resistant.

5. The bonding adhesive used to attach the membrane sealant to the 
adjacent concrete shall be approved by the membrane sealant 
manufacturer. 

6. Adhesive used to join adjacent pieces of the membrane sealant shall be 
as recommended by the manufacturer.

7. If Styrofoam filler material is used in the construction, it shall be closed 
cell and water-tight as approved by the Engineer.

8. Use plywood or other material to protect concrete adjacent to the joint 
from spalling before any equipment is moved across the joint.  Any spall 
areas will be repaired at the Contractor’s expense by breaking out and 
replacing adjacent concrete, as approved by the Engineer.

9. The minimum ambient air temperature at the time of joint installation and 
adhesive curing shall be 40° F.

10. A technical representative of the membrane sealant manufacturer shall be 
present at the jobsite during installation. The technical representative 
shall be knowledgeable in the correct procedures for the preparation and 
installation of the joint material to insure the Contractor installs the joint to 
the Manufacturers recommendations.

11. The joint opening shall be constant width and shall have smooth vertical 
sides.  Surfaces of material adjacent to the joint shall be at the correct 
grade and crown as approved by the Engineer.

12. Concrete surfaces that will be in contact with the membrane sealant shall 
be thoroughly cleaned by abrasive blasting to remove all laitance and 
contaminants (such as oil, curing compounds, etc.) from the concrete 
surface.  At a minimum two passes of abrasive blasting with the nozzle 
held at an angle to within 1 to 2 inches of the a concrete surface will be 
required.  Cleaning of the concrete surfaces with solvents, wire brushing, 
or grinding shall not be permitted.

MEMBRANE SEALANT EXPANSION JOINT (CONTINUED)

13. After abrasive blasting, but immediately prior to membrane joint 
installation, the entire joint contact surface shall be air blasted.  The 
air compressor used for joint cleaning shall be equipped with trap 
devices capable of providing moisture-free and oil-free air at a 
recommended pressure of 90 psi.  To obtain complete bonding with 
the adhesive, the adjacent concrete surfaces must be dry and clean.  
The contact surfaces for the joint shall be visually inspected by the 
Engineer immediately prior to joint installation to verify the surface is 
dry and clean.

14. Individual spliced sections shall be installed as per the 
manufacturers’ recommendations. The membrane joint sealant 
manufacturer shall submit a detailed installation procedure to the 
Engineer at least 5 days prior to joint installation for his review. 

15. Traffic shall not be allowed on the joint for a minimum 3 hours unless 
otherwise directed by the Engineer.

16. Forms for the joint shall be left in place for a minimum of 7 days.  No 
construction equipment or traffic shall be allowed on the joint until the 
concrete has reached design strength.  The joint edges shall be 
protected from damage by equipment and traffic.

17. The Membrane Sealant Expansion Joint will be measured in feet to 
the nearest one-tenth foot, complete in place.  Measurement will be 
made of the overall horizontal length.  The Membrane Sealant 
Expansion Joint will be paid for at the contract unit price per foot 
complete in place.  Payment for this item shall be full compensation 
for furnishing all the required materials in place, inclusive of labor, 
equipment and incidentals necessary to complete the work in 
accordance with the plans and the foregoing specifications.

INSTALLING DOWELS IN CONCRETE

1. Holes drilled in the existing concrete shall be true and normal or as 
shown in the plans.  Drilling holes using a core drill shall not be 
allowed.  Care shall be taken not to damage the existing reinforcing 
steel.  It is likely that some of the existing reinforcing steel shown in 
the original construction plans may have been placed out of position 
during original construction.  Therefore, prior to the start of drilling 
any holes in the concrete, an effort will be made by Department 
forces to mark on the concrete surface where practical any locations 
of the in-place reinforcing steel.  In spite of this precaution, the 
Contractor can still expect to encounter and have to drill through 
reinforcing steel or shift the dowel spacing as approved by the 
Engineer to miss the existing reinforcing steel.  If the Contractor 
shifts the dowel spacing, the unused drill holes shall be completely 
filled with the epoxy resin specified in note number 2 under “Installing 
Dowels in Concrete” as approved by the Engineer.

INSTALLING DOWELS IN CONCRETE (CONTINUED)

2. The epoxy resin mixture shall be of a type for bonding steel to 
hardened concrete and shall conform to AASHTO M235 Type IV, 
Grade 3 (Equivalent to ASTM C881, Type IV, Grade 3).  Grade 1, 2 
or 3 may be used for vertical dowels and Grade 3 epoxy shall be 
used for all horizontal dowels.

3. The diameter of the drilled holes shall not be less than 1/8 inch 
greater, nor more than 3/8 inch greater than the diameter of the 
dowels or as per the Manufacturer’s recommendations.  The drilled 
holes shall be blown out with compressed air using a device that will 
reach the back of the hole to ensure that all debris or loose material 
has been removed prior to epoxy injection.

4. Mix epoxy resin as recommended by the Manufacturer and apply by 
an injection method as approved by the Engineer.  Beginning at the 
back of the drilled holes, fill the holes 1/3 to 1/2 full of epoxy, or as 
recommended by the Manufacturer, prior to insertion of the steel bar.  
Care shall be taken to prevent epoxy from running out of the 
horizontal holes prior to steel bar insertion.  Rotate the steel bar 
during installation to eliminate voids and ensure complete bonding of 
the bar.  Insertion of the bars by the dipping or painting method will 
not be allowed.

5. No loads shall be applied to the epoxy grouted dowel bars until the 
epoxy resin has had sufficient time to cure as specified by the epoxy 
resin manufacturer.

6. Dowel bars shall be deformed bars conforming to ASTM A615 Grade 
60.

7. The cost of epoxy resin, dowels, installation and other incidental 
items shall be incidental to the contract unit price per each for “Install 
Dowel in Concrete”.

MECHANICAL REBAR SPLICES

The approach slabs will be built in phases under traffic, mechanical 
splice devices will be required for the transverse approach slab and 
sleeper slab reinforcing steel.  The mechanical rebar splices shall be in 
accordance with Section 480 of the Construction Specifications.
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BRIDGE BERM REPAIR

1. The north berm near the abutment shall be rebuilt and reshaped to the 
adjacent berm elevation. Material shall be placed to a minimum 1’ above 
the bottom of the abutment seat, as approved by the Engineer.

2. The berm slope shall be benched into stable embankment during 
reshaping and reconstruction. The soil shall be placed in horizontal lifts 
perpendicular to the centerline of the structure. Compaction of the 
reconstructed embankment will be governed by the Ordinary Compaction 
Method.

3. At the upper part of the berm slope, clearance between the structure and 
berm will prohibit the use of compaction equipment. The soil in this area 
will be placed by a method approved by and compacted to the satisfaction 
of the Engineer.

4. Soil used to reconstruct the berm slope shall be furnished by the 
Contractor. The soil will have a maximum of 70% passing the #4 sieve,
have a maximum Liquid Limit (LL) of 45 and a Plastic Index (PI) greater 
than 10 but less than 25. The contractor shall be responsible for one
gradation, LL and PI test for each borrow source for berm reconstruction.  
The results shall be supplied to the Engineer in writing.

5. Waste material from grading will be generated from this project. The 
Contractor may use this waste material providing it meets the 
requirements listed in note number 4 above. 

6. The cost of the berm reconstruction and reshaping shall be incidental to 
the contract lump sum for “Incidental Work” This payment shall be full 
compensation for furnishing all materials, labor, tools, and equipment 
necessary or incidental to the reconstruction and reshaping of the bridge 
berm. For informational purposes the amount of fill required is 10.0 cubic 
yards.

CONTRACTOR FURNISHED BORROW

The Contractor shall provide a suitable site for Contractor furnished borrow 
material. The Contractor is responsible for obtaining all required permits and 
clearances for the borrow site. The borrow material shall be approved by the 
Engineer.

SURFACE FINISH

All surfaces of the newly constructed endblocks shall be given a Class A 
Commercial Texture Finish in accordance with Section 460.3.M.1.c. of 
the Construction Specifications.

The concrete surfaces requiring the application of the Commercial 
Texture Finish shall be prepared in accordance with the manufacturer’s 
recommendations.  The Contractor shall submit a product data sheet, or 
an approved equal, documenting all pertinent information with regard to 
preparation of the concrete surfaces, materials and equipment required, 
mixing requirements, and application procedures to the Engineer in 
advance of the application of the Commercial Texture Finish for review 
and approval.

For informational purposes the amount of surface area requiring the 
Class A Commercial Texture Finish is 247 square feet.

Any damage to the commercial texture finish during the construction 
including abrasion from traffic due to the traffic control shall be repaired 
by the Contractor, as approved by the Engineer, at no expense to the 
Department.

The cost of the commercial texture finish shall be included in the contract 
price per cubic yard for “Class A45 Concrete, Bridge Repair”.  This 
payment shall be full compensation for furnishing all materials, labor, 
tools and equipment necessary or incidental to the application of this 
finish.
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