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REMOVAL OF EXISTING PCC PAVEMENT 
 

Table of Concrete Pavement Removal 
 

  

Remove 
Concrete 
Pavement 

  
Location SqYd 
US Highway 18 Viaduct in Hot Springs Adjacent to the 
approach slab as shown in these plans. 80 

Total  80 
 
The Contractor shall dispose of the concrete pavement at a site approved by 
the Engineer in accordance with the WASTE DISPOSAL SITE notes. 
 
The existing 8 inch P.C.C. Pavement is typically 48 feet wide and is 8” non-
reinforced 
 
The existing contraction joints are spaced at approximately 15 feet. 
 
Dimensions for the P.C.C. panel replacement areas are estimates.  Actual 
removal and replacement shall be to the in-place limits of the indicated panels 
and as directed by the Engineer. 
 
The aggregate in the existing P.C.C. is limestone. 
 
The method of lifting out the concrete panels is not to disturb the underlying 
subgrade.  
 
TABLE OF CONCRETE CURB AND GUTTER REMOVAL 
 
The Contractor shall breakout concrete around the existing steel.  Damage to 
the existing steel shall be repaired by the Contractor as directed by the 
Engineer.  All costs associated with this work shall be incidental to the 
contract unit per foot for Remove Concrete Curb and Gutter. 
 
TABLE OF CONCRETE CURB AND GUTTER REMOVAL 
 
 

Location 
 

Quantity 
(Ft) 

Adjacent to Concrete panel 
removal (L) 

1.0 

Adjacent to Concrete panel 
removal (R) 

1.0 

 Total 2.0 
 

SIDEWALK REMOVAL 
 
To facilitate the removal and replacement of the Special Curb and Gutter 
concrete sidewalk replacement will also be required. 
 
Additionally, two broken panels of sidewalk adjacent to the approach slab and 
as detailed in these plans shall be replaced.  
 
All costs for the removal of the concrete sidewalk shall be paid fpr at the 
contract unit price per SqYd for Remove Concrete Sidewalk. 
 
TABLE OF SIDEWALK REMOVAL 
 
 

Location 
 

Quantity 
(SqYd) 

Adjacent to Concrete panel 
removal (L) 

2.5 

Adjacent to Concrete panel 
removal (R) 

2.5 

Two panels adjacent to approach 
slab as shown in these plans 

5.0 

 Total 10.0 
 
RESTORATION OF GRAVEL CUSHION 
 
An inspection of the gravel cushion subgrade shall be made after removing 
concrete from the P.C.C. and sidewalk replacement areas. Areas of excess 
moisture shall be dried to the satisfaction of the Engineer. Loose and excess 
material shall be removed. Each replacement area shall be leveled and 
compacted to the satisfaction of the Engineer. 
 
If additional gravel cushion material is required, the Contractor shall furnish, 
place and compact gravel cushion to the satisfaction of the Engineer. 
 
A quantity of 20 tons of Gravel Cushion is included in this project to 
compensate for potential voids beneath the pavement or sidewalk.  This 
quantity may be modified by the Engineer depending on conditions found 
under the pavement after PCCP and/or sidewalk removal. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
8” NON-REINFORCED PCC PAVEMENT 
 
New pavement thickness shall be as indicated in the table of non-reinforced 
pavement. 
 
The slump requirement will be limited to 3 maximum after water reducer is 
added and the concrete shall contain 4.5 to 7.0 entrained air. Coarse 
aggregate shall be crushed ledge rock, Size No. 1. The Contractor is 
responsible for the mix design used. The Contractor shall submit a mix design 
and supporting documentation for approval at least 2 weeks prior to use. In 
lieu of submitting a mix design the Contractor may use one of the following 
dependent upon type of cement to be used: 
 

LB./CU.YD.   LB./CU.YD. 
CEMENT    800 (TYPE I or II)            710 (TYPE III) 
WATER    282    300 
FINE AGGREGATE   1039    1114 
COARSE AGGREGATE  1726    1668 
 
The use of a high range water reducer at manufacturer’s recommended 
dosage will be required. 
 
Concrete shall be cured with Curing Compound (AASHTO M148 Type 2) 
A.S.A.P. 125 ft2/gal. Concrete shall be cured for a minimum of 48 hours 
before opening to traffic. The 48 hours is based upon a concrete surface 
temperature of 60 degrees Fahrenheit or higher throughout the cure period. If 
the concrete temperature falls below 60 degrees Fahrenheit, the cure time 
shall be extended or other measures shall be taken, at no additional cost to 
the State. In addition to the curing requirements a strength of 4,000 psi must 
be obtained prior to opening to traffic. 
 
Concrete shall be covered with suitable insulation blanket consisting of a layer 
of closed cell polystyrene foam protected by at least one layer of plastic. 
Insulation blanket shall have an R value of at least 0.5, as rated by the 
manufacturer. Insulation blanket shall be left in place, except for joint sawing 
operations. Insulation blanket shall be overlapped on to the existing concrete 
by 4. 
 
Cost for performing the aforementioned work including furnishing and placing 
concrete, curing, sawing and sealing joints, labor, tools and equipment shall 
be included in the contract unit price per square yard for 8” Nonreinforced 
PCC Pavement. 
 
TABLE OF 8” NONREINFORCED PAVEMENT 
 
 

Location 
1 ¼” Plain 

Round 
Dowel Bar 

8” 
Nonreinforced 

PCC 
Pavement 

 (Each) (SqYd) 
US Highway 18 
Viaduct in Hot 
Springs Adjacent 
to the approach 
slab as shown in 
these plans. 

48 83 

Total 48 83  
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ALKALI SILICA REACTIVITY 
 
Fine aggregate shall conform to Section 800.2.D Alkali Silica Reactivity (ASR) 
Requirements. 
 
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 
    
 
         * These sources will require Type V cement in the concrete mix design 
           and Class F (Modified) fly ash as specified. 
 
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 
preceding table.  Additional testing, when requested by the Contractor, will be 
performed by the Department at the Contractor's expense. 
 
The values listed in the table 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 (greater than 0.250) the 
Department will accept financial responsibility for the change from Type II to 
Type V cement. 
 
Type II or Type V cement will not change the requirement for the fly ash.  The 
cost for either type of cement shall be subsidiary to the contract item. 
 

SAW AND SEAL JOINTS 
 
All longitudinal and transverse joints at concrete repair areas shall be sawed 
and sealed. 
 
Joints shall not be sealed until they are thoroughly clean and dry. Cleaning 
shall be accomplished by sand blasting and other tools as necessary. Just 
prior to sealing, each joint shall be blown out using a jet of compressed air to 
remove all traces of dust. 
 
Joints shall be sealed with Hot Poured Elastic Joint Sealer. Acceptance of the 
Hot Poured Elastic Joint Sealer will be based on visual inspection by the 
Engineer. 
 
Cost for sawing and sealing of the joints shall be incidental to the contract unit 
price per square yard for 8” Nonreinforced PCC Pavement. 
 
TIE BARS AND LONGITUDINAL JOINTS 
 
No. 5 x 24” epoxy coated deformed tie bars shall be used for longitudinal 
joints 
 
The use of automatic tie bar inserters will not be allowed. 
 
Tie bars shall be held in the specified position parallel to the slab surface and 
perpendicular to the centerline by a supporting device.  Tie bars or tie bar 
baskets shall be securely staked to the roadbed and shall hold the bar at the 
correct spacing, alignment, and elevation.  
 
Tie bars will not require supports if inserted into the side of the pavement 
during slip form paving of the longitudinal construction joint operation. Failure 
to acquire the correct tie bar locations or position in the construction joint shall 
require the bars to be corrected and a change made to the operation which 
may include drilling and epoxy bars or other methods as approved by the 
engineer. 
 
The final position of each tie bar shall be within the following tolerances: 
 

-- Vertical Placement:  T/6 for any part of the tie bar (T = slab 
thickness) 

 
-- Transverse Placement (side shift):  3 inches when measured 

perpendicular to the longitudinal joint line 
 
If the tie bar does not meet the requirements and tolerances specified, 
corrective action shall be performed at the Contractor’s expense to the 
satisfaction of the engineer. 
 
This project will require a quantity of 18 No. 5 Deformed Tie bars. 
 
STEEL BAR INSERTION 
 
Locations and quantities of concrete repair are subject to change in the field 
at the discretion of the Engineer. The Contractor will be responsible for 
ordering the actual quantity of steel bars necessary to complete the work. 
 
The Contractor shall insert the steel bars (1¼” x 18” epoxy coated plain round 
dowel bars) into drilled holes in the existing concrete pavement. An epoxy 
resin adhesive must be used to anchor the steel bar in the drilled hole. 
 
Steel bars shall be cut to the specified length by sawing and shall be free from 
burring or other deformations. Shearing will not be permitted.    

 
 
 
STEEL BAR INSERTION (CONTINUED) 
 
Epoxy resin adhesive shall be of the type intended for horizontal applications, 
and shall conform to the requirements of ASTM C 881, Type I, Grade 3 
(equivalent to AASHTO M235, Type I, Grade 3). 
 
The diameter of the drilled holes in the existing concrete pavement for the 
steel bars shall not be less than 1/8 inch nor more than 3/8 inch greater than 
the overall diameter of the steel bar. Holes drilled into the existing concrete 
pavement shall be located at mid-depth of the slab and true and normal. The 
drilled holes shall be blown out with compressed air using a device that will 
reach to the back of the hole to ensure that all debris or loose material has 
been removed prior to epoxy injection. 
 
A rigid frame or mechanical device will be required to guide the drill to ensure 
proper horizontal and vertical alignment of the steel bars in the drilled holes. 
 
Mix the epoxy resin as recommended by the manufacturer and apply by an 
injection method approved by the Engineer. If an epoxy pump is utilized, it 
shall be capable of metering the components at the manufacturer’s 
designated rate and be equipped with an automatic shut-off. The pump shall 
shut off when any of the components are not being metered at the designated 
rate. 
 
Fill the drilled 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 insertion to eliminate voids and ensure complete 
bonding of the bar. Insertion by the dipping method will not be allowed. 
 
Cost for the epoxy resin adhesive, steel bars, drilling of holes, inserting the 
steel bars into the drilled holes and all other items incidental to the insertion of 
the steel bars shall be included in the contract unit price per each for Insert 
Steel Bar In PCC Pavement. 
 
REMOVE POLYMER MODIFIED ASPHALT GROWTH JOINT 
 
All costs to remove the polymer modified asphalt growth joints shall be 
incidental to the contract unit price per square yard for Remove Concrete 
Pavement. 
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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 pre-compresses 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 pre-compressed 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. The minimum ambient air temperature at the time of joint installation 

and adhesive curing shall be 40° F. 
 

9. 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. 

 
10. 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. 

 
11. 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. 

 
12. 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. 

MEMBRANE SEALANT EXPANSION JOINT (CONTINUED) 
 

13. 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. 

 
14. Traffic shall not be allowed on the joint for a minimum 3 hours unless 

otherwise directed by the Engineer. 
 

15. 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. 

 
16. 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. 

 
LOCATION OF CONCRETE PAVEMENT JOINTS 
 
The location of joints, as shown and designated on this sheet, are only 
approximate locations to be used as a guide in the final location of joints and 
to afford bidders a basis for estimating the construction cost of the joints.  The 
final location of the joints are to be designated by the Engineer during 
construction. 
 
PERMANENT PAVEMENT MARKINGS 
 
Concrete panel removal areas: 
 
Pavement marking material for skip, lane lines, arrows, solid area and 
diagonal hash lines shall be Cold Applied Plastic Pavement Marking, 3M 
380ES or equivalent Type A as defined in Section 983 of the Standard 
Specifications. 
 
This project will require 15 feet of double yellow centerline marking (30 
ft total) and one 10 foot white skip line per direction of traffic (20 ft 
total). 
 
The Contractor is responsible for properly locating the new striping in 
the original locations. 
 
 
 
 

 
 
 
GROOVE FOR PAVEMENT MARKING  
 
All concrete pavement surfaces which require cold applied plastic tape shall 
be grooved prior to application.   
 
The grooving, light grinding or sand blasting operation shall remove the 
existing pavement markings and provide the surface preparation required for 
application of the cold applied plastic tape. 
 
The work shall generally consist of grooving the concrete surface and 
subsequent application of cold applied plastic tape. 
 
The groove shall be made in a single pass dry cut using stacked diamond or 
carbide tipped cutting heads mounted on a floating head with controls capable 
of providing uniform depth and alignment.  The equipment shall be self-
vacuuming and leave the cut groove ready for pavement marking installation.  
Dry cut grooving without a vacuum shall only be allowed if markings run 
perpendicular to the roadway, such as "STOP BARS".  The pavement 
marking shall be placed in the grooves the same day as the cut.  Grooves 
shall be clean and dry prior to pavement marking application. 
 
Cutting head: The spacing between each blade must be such that there is 
less than a 10 mil raise in the finished groove between the blades. 
 
Groove width:   Pavement marking width + 1/2 inch (+/- 1/8 inch) 
 
Groove depth:   80 Mils (+ 5/-0 Mils) for cold applied plastic tape 
 
Groove length:   Full length of marking + 3 inch grooving transition each end 
 
Groove position:   Minimum of 2 inches from edge of longitudinal seam 
 
Groove cleaning:  Grooves must be cleaned by using high pressure 
compressed air (90 psi minimum).  A leaf blower will not be an acceptable 
substitute for compressed air. 
 
If the cold applied plastic tape (including primer if required) does not 
immediately follow dry pavement grooving, the following shall apply: 
 
Within 24 hours prior to placing the cold applied plastic tape the groove shall 
be sandblasted and free of any residue and laitance.  If the cold applied 
plastic tape is not placed within 24 hours of sandblasting, the groove shall be 
re-sandblasted. 
 
The cold applied plastic tape shall be installed in accordance with the 
manufacturer's recommendations. 
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SEQUENCE OF OPERATIONS – GENERAL NOTES 
 

1. Requests to deviate from the sequence of operations shall be 
submitted in writing to the Engineer for review. Approval of an 
alternate sequence of operations will only be allowed when the 
proposed changes meet with the Department’s intent for traffic control 
and sequencing of the work. An alternate sequence shall be 
submitted for review a minimum of one week prior to potential 
implementation. 

 
2. Unless otherwise stated in these plans, no work will be allowed during 

hours of darkness. Hours of darkness are defined, as ½ hour after 
sunset until ½ hour before sunrise. 

 
3. Storage of vehicles and equipment shall be as near the right-of-way 

as possible. Contractor’s employees should mobilize at a location off 
the right-of-way and arrive at the work sites in a minimum number of 
vehicles necessary to perform the work. Indiscriminate driving and 
parking of vehicles within the right-of-way will not be permitted. Any 
damage of the vegetation, surfacing, embankment, delineators, and 
existing signs resulting from such indiscriminate use shall be repaired 
and/or restored by the Contractor, at no expense to the State, and to 
the satisfaction of the Engineer. 

 
4. Existing guide, route, informational logo, regulatory, and warning 

signs shall be temporarily reset and maintained during construction. 
Removing, relocating, covering, salvaging and resetting of existing 
traffic control devices, including delineation, shall be the responsibility 
of the Contractor. Non-applicable signing shall be covered or 
removed during periods of inactivity. Periods of inactivity shall be 
defined as no work taking place for a period of more than 36 hours. 
The cost of removing or covering non-applicable signs shall be 
incidental to the contract lump sum price for, Traffic Control, 
Miscellaneous. 
 

5. Construction signing mounted on portable supports shall not be used 
for a duration of more than 3 days, unless approved by the Engineer. 
Construction signing that remains in the same location for more than 
3 days shall be mounted on fixed location, ground mounted, 
breakaway supports. 
 

6. If inappropriate/conflicting pavement markings exist, the markings 
shall be removed and replaced with applicable temporary pavement 
markings when the work duration is more than 3 days. When the work 
duration is less than 3 days, the channelizing devices in the area 
where the pavement markings conflict shall be placed at a spacing of 
½ G. Pavement marking removals shall be paid for at the contract unit 
price for Remove Pavement Marking, 4” or equivalent. Temporary 
pavement marking shall be paid for at the contract unit bid price for 
Temporary Pavement Marking. The additional channelizing devices 
shall be incidental to the contract lump sum price for Traffic Control, 
Miscellaneous.    
 

7. The quantity of Signs paid for will be for the greatest number of 
installations per sign in place at any one time regardless of the 
number of set-ups on the project. 
 

8. Any delineators and signs damaged or lost shall be replaced by the 
Contractor at no cost to the State. 
 

9. All materials and equipment shall be stored a minimum distance of 
30’ from the traveled way during nonworking hours. 
 

SEQUENCE OF OPERATIONS – GENERAL NOTES (CONTINUED) 
 

10. The Contractor shall provide documentation that all breakaway sign 
supports comply with FHWA NCHRP 350 or MASH crash-worthy 
requirements. The Contractor shall provide installation details at the 
preconstruction meeting for all breakaway sign support assemblies. 

 
11. The Contractor shall be required to have a person available 24 

hour/day, 7 days/week to maintain traffic control devices. The name 
and cellular telephone number of this individual shall be given to the 
Engineer at the preconstruction meeting. 
 

12. The Contractor or designated traffic control subcontractor shall make 
night inspections at the initial set up of traffic control and every week 
thereafter to ensure the adequacy, legibility and reflectivity of each 
sign and device. A written summary of each inspection shall be given 
to the Engineer within 24 hours after completion of the inspection. 
The cost for the nighttime inspection work shall be incidental to the 
contract lump sum price for Traffic Control, Miscellaneous. 
 

13. Vehicles working in traffic or alongside traffic shall be equipped with a 
flashing amber light visible from all directions.  The amber light shall 
be mounted on the uppermost part of the contractor’s vehicle.  Lights 
must have peak intensity within the range of 40 to 400 candelas and 
must flash at 75 ± 15 flashes per minute. Vehicle flasher/hazard lights 
are not acceptable. 
 

14. All construction operations shall be conducted in the general direction 
of traffic movement. 

 
15. If there is a discrepancy between the traffic control plans, standard 

plates, and the MUTCD – whichever is more stringent shall be used. 
 

16. Temporary Road Markers shall be used for lane closure tapers or 
lane shift tapers. Temporary Road Markers used for tapers and shifts 
will not be measured for payment and will be incidental to the contract 
lump sum price for Traffic Control, Miscellaneous. 
 

17. Drums are required in all lane closure tapers. 
 
SEQUENCE OF OPERATIONS 
 
Standard Plate 634.44, shall be used for Phase 1.  Standard Plate 634.46 
shall be used for Phase 2.  Standard Plate 634.33 shall be used for the 
sidewalk work adjacent to the lane that is closed. 
 

1. Set up traffic control to close two lanes of roadway. 
 

2. Phase 1: Complete all work required on closed lanes and sidewalk. 
 

3. Switch traffic control to the other side. 
 

4. Phase 2: Complete remaining work required on closed lanes and 
sidewalk. 
 

5. Remove traffic control. 
 
 
 
 
 
 
 

 
 
 
TRAFFIC CONTROL DEVICES INVENTORY 
 

SIGN 
CODE SIGN SIZE DESCRIPTION #

UNITS 
PER 
SIGN

UNITS

G20-2 36'' x 18'' END ROAD WORK 4 17 68
R3-1 24'' x 24'' NO RIGHT TURN (SYMBOL) 1 16 16
R3-2 24'' x 24'' NO LEFT TURN (SYMBOL) 3 16 48

R3-7R 30'' x 30'' RIGHT LANE MUST TURN RIGHT 1 21 21
R4-7 24'' x 30'' KEEP RIGHT (SYMBOL) 1 18 18
R9-9 24'' x 12'' SIDEWALK CLOSED 1 4 4

R9-10 24'' x 12'' SIDEWALK CLOSED, USE OTHER SIDE 2 4 8
W1-3 48'' x 48'' REVERSE TURN SIGN (LEFT OR RIGHT) 2 34 68
W4-2 48'' x 48'' LEFT OR RIGHT LANE ENDS (SYMBOL) 2 34 68
W4-7 48'' 48'' THRU TRAFFIC MERGE LEFT 1 34 34

W11-2 36'' x 36'' PEDSTRIAN (SYMBOL) 4 27 108
W13-1P 30'' x 30'' ADVISORY SPEED PLATE 1 21 21
W16-7P 30'' x 18'' DOWNWARD DIAGONAL ARROW 2 15 30
W16-9P 30'' X 18'' AHEAD 2 15 30
W20-1 48'' x 48'' ROAD WORK AHEAD 6 34 204
W20-4 48'' x 48'' ONE LANE ROAD AHEAD 2 34 68
W20-5 48'' x 48'' LT. OR RT. LANE CLOSED AHEAD 2 34 68

W20-7a 48'' x 48'' FLAGGER 2 34 68
***** TYPE III BARRICADE - 8 FT. SINGLE SIDED 4 40 160

TOTAL UNITS 1110  
 
MANHOLE 
 
The manhole shown in the sidewalk shall not be disturbed.  Any damage to 
the manhole caused by construction activities shall be repaired by the 
Contractor at no additional cost to the State, 
 
A working joint shall be formed in the concrete sidewalk at the midpoint of the 
manhole as shown in these plans. 
 
SPECIAL CONCRETE CURB AND GUTTER 
 
Special Concrete Curb and Gutter shall be constructed as shown in the 
details in these plans. 
 
An additional 6 inches shall be added to the 1 foot sections for a total of 1.5 
feet of new Special Curb and Gutter per side to compensate for the narrower 
dimensions of the new seal. 
 
All reinforcing steel necessary shall be incidental to the contract unit price per 
foot for Special Concrete Curb and Gutter.  
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15’4 panels (80 SqYd)
Remove Concrete Pavement

2 panels (5 SqYd)
Remove Sidewalk
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Str. No.
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Concrete removal areas
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Layout showing panel replacement and sidewalk replacement areas.
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SIDEWALK LAYOUT

PCC PAVEMENT JOINT AND

PCCP replacement areas

(Replace 4 panels)
Install 83 SqYd 8" Nonreinforced PCC Pavement

US18

Crown Point

Install 22.5 SqFt 4" Concrete Sidewalk

Install 22.5 SqFt 4" Concrete Sidewalk

Install 45 SqFt 4" Concrete Sidewalk

Expansion Joint

Membrane Sealant

Install 54.7’

elevation on both ends)

Curb and Gutter (Match existing

Install 1.5’ Special Concrete

elevation on both ends)

Curb and Gutter (Match existing

Install 1.5’ Special Concrete
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4"  Sidewalk Joint  Detail
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                      TYPICAL SURFACING SECTION

C
L

Variable Depth

Base Course

P.C.C. Pavement

8" Nonreinforced

Slope = 0.015’/Ft

24’ 24’

Curb & Gutter

Special B99

Curb & Gutter

Special B99

4" Concrete Sidewalk4" Concrete Sidewalk

3
.
3
3
’
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3
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Approach Slab & Bridge over Garden Street

Existing Surfacing

US Highway 18
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SPECIAL CONCRETE CURB AND GUTTER

DETAILS FOR

REINFORCING SCHEDULE

Mk. No. Size Length Type Bending Details

C1 4

1’
 -
 2
’’

C1

T2

12’’

8’’

Note -

All Bars to be Epoxy Coated.

All Dimensions are out to out of bars.

Bend in field as necessary to fit,  using

Min.  Lap of 2’ - 6’’.

Type T2

ESTIMATED QUANTITIES

I TEM UNI T QUANTI TY

Remove Concrete Curb and Gutter Ft.

Ft.Special Concrete Curb and Gutter

2.0

3.0

5’ - 0’’

Str.

2

unit price per foot for Special Curb and Gutter
and Class A45 Concrete are incidental to the contract
The quantities for Epoxy Coated Reinforcing Steel

DETAIL ’’ W ’’

9
’’

with Hot-Poured Elastic Joint Sealer

�’’  x �’’  Joint sawed in concrete filled 2 �’’

1’ - 4’’ 2’ - 0’’

4
’’

1 �’’

9
’’

-SECTION

8
’’
 P

C
C
P
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9
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�’’  x �’’  Joint sawed in concrete filled 2 �’’

1’ - 4’’ 2’ - 0’’

4
’’

1 �’’

9
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8
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C
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1 �’’
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G bars
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B

B

Top of PavementTop of Pavement

’’ Radius4
1Finish Joint with ’’ Radius4

1Finish Joint with 

Adhesive continuous thru pavement edge.

Place with Approach Slab

’’ Recess4
1

’’ Radius4
1Finish Joint with ’’ Radius4

1Finish Joint with 

’’ Recess4
1

Top of Pavement

Place with Approach Slab

Adhesive continuous thru 6’’ Edge Curb.to Edge Curb Membrane).

Splice Adhesive (Roadway Membrane

’’X’’

’’X’’

a Bonding. Adhesive continuous thru 6’’ Edge Curb.

Styrofoam Filler (or approved Filler Material

Styrofoam Filler (or approved Filler Material

6’’ Edge Curb

SECTION A - A

S.  D.  DEPT.  OF TRANSPORTATION

TEMP. DIMENSION ’’X’’

40°

50°

60°

70°

80°

90°

AND PCC PAVEMENT

JOINT BETWEEN SLEEPER SLAB

DETAILS FOR

"16
92 

"16
72 

"16
112 

"4
32 

"8
72 

MEMBRANE SEALANT EXPANSION JOINT

SECTION C - C

ELEVATION

A

A

C

C

PENNINGTON COUNTY

PCC Pavement

PLAN

Membrane Sealant Expansion Joint

MEMBRANE SEALANT JOINT DETAIL

54.7’ Overall

Approach Slab

3’’ x 3’’ Membrane Sealant installed with a Bonding.

30° "8
13 

3"
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ITEM NO. DESCRIPTION QUANTITY UNIT
410E0030 Structural Steel, Miscellaneous Lump Sum LS
410E2600 Membrane Sealant Expansion Joint 10.8 Ft
460E0070 Class A45 Concrete, Bridge Repair 0.3 CuYd
460E0300 Breakout Structural Concrete 0.4 CuYd

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.

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 preconstruction meeting.

1. Repair the damaged areas of the bridge sidewalk as detailed in the plans 
for the first phase of construction. 

2. Install new pedestrian railing anchor bolts and anchor plate for the first 
phase of construction.

3. Install a new membrane sealant expansion joint at the end of the bridge 
sidewalk as detailed in the plans for the first phase of construction. 

4. Switch traffic and repeat steps 1 and 3 for the second phase of
construction.

GENERAL CONSTRUCTION - BRIDGE

1. 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.

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

CONCRETE BREAKOUT

1. The existing bridge sidewalk 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.

2. Extreme care shall be used not to nick, gouge, scratch, or damage in 
any other way the existing steel pedestrian rail when breaking out 
the bridge sidewalk. In the event that any nicks, gouges, scratches, 
or other damage occur, the Office of Bridge Design shall be notified.  
All damage shall be repaired by the Contractor as recommended by 
the Office of Bridge Design.  All costs involved in repairing any 
damage shall be at the expense of the Contractor.

3. All broken out concrete 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 onto Garden Street.

5. The contract unit price per cubic yard for “Breakout Structural 
Concrete” shall include breaking out concrete, anchor bolts and 
anchor plate, cleaning, straightening existing reinforcing steel, cutting 
the existing sidewalk dowel bars, and disposal of all broken out 
material, including the ½” preformed expansion material. 

6. The existing reinforcing steel in the bridge sidewalk is epoxy coated.  
Reinforcing steel that is exposed and is scheduled for use in the new 
construction shall be cleaned of all adhering concrete and rust (if 
present) with a wire brush and straightened to the satisfaction of the 
Engineer.  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.  After all concrete 
removal and rebar straightening, the Contractor shall visually inspect 
the epoxy coating on the salvaged reinforcing steel with the Engineer 
and repair all areas of damaged epoxy coating as approved by the 
Engineer.  The damaged coating areas shall be repaired with a touch 
up coating material supplied by an epoxy coating manufacturer who 
supplies coating material for new epoxy coated reinforcing steel.  
This coating shall be inert in concrete and compatible with the 
existing coating on the reinforcing steel.  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.  The cost of cleaning and placing the 
epoxy touch up coating to the existing reinforcing steel shall be 
incidental to the various bid items.

PEDESTRIAN RAILING

1. New anchor bolt shall be installed to replace the removed anchor 
bolts.  The anchor bolts shall conform to ASTM A307.  The bolts, 
nuts and washers shall be galvanized in accordance with ASTM 
Specification A153.  

2. A new 8” x 3/16” x 10½” anchor plate shall be installed to replace the 
removed plate.  The plate shall conform to ASTM A36.

3. All costs associated with furnishing and installing the new anchor 
bolts and the 8” x 3/16” x 10½” anchor plate shall be incidental to the 
contract lump sum price for “Structural Steel Miscellaneous”.

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.
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MEMBRANE SEALANT EXPANSION JOINT (CONTINUED)

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

9. 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.

10. 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.

11. 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.

12. 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.

13. 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. 

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

15. 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.

16. 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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250E0030 Incidental Work, Structure Lump Sum LS
410E2610 Membrane Sealant 75.5 Ft

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 preconstruction meeting.

1. Remove the compression seal and sidewalk sliding plates at Abutment 
No. 1 for the first phase of construction.

2. Install a new membrane sealant expansion joint in the bridge deck and 
sidewalk for the first phase of construction. 

3. Reinstall the sidewalk sliding plates using new countersunk bolts for the 
first phase of construction.

4. Switch traffic and repeat steps 1 through 3 for the second phase of 
construction.

REMOVE AND RESET SLIDING PLATE

1. The sidewalk sliding plates at the expansion joint shall be removed to 
allow access for installation of the new Membrane Sealant and salvaged 
for reuse.  

2. The existing 3/8” counter-sunk screws have sheared off at some locations 
which will require them to be drilled out.  Care shall be taken during the 
removal of the existing sheared off counter-sunk screws not to damage 
the surrounding sliding plate assembly.  Any damage to the assembly 
shall be repaired by the Contractor, as approved by the Engineer, at no 
cost to the Department.

REMOVE AND RESET SLIDING PLATE (CONTINUED)

3. The new 3/8” diameter counter-sunk screws shall conform to ASTM 
A307 and be galvanized in accordance with ASTM A153 or made of 
some other corrosion resistant material.

4. All cost associated with removal and resetting of the sliding plate 
including all labor, materials, equipment, and incidentals shall be 
incidental to the contract lump sum price for “Incidental Work, 
Structure”.

REMOVE COMPRESSION SEAL

1. The existing compression seal at the location shown in the plans 
shall be removed prior to placement of the new Membrane Sealant.

2. All cost associated with removal of the compression including all 
labor, equipment, and incidentals shall be incidental to the contract 
lump sum price for “Incidental Work, Structure”.

MEMBRANE SEALANT EXPANSION JOINT

1. Install all membrane sealant 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 steel armor angles 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. The minimum ambient air temperature at the time of joint installation 
and adhesive curing shall be 40° F.

MEMBRANE SEALANT EXPANSION JOINT (CONTINUED)

9. 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.

10. 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.

11. Steel 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, adhesive, etc.).  At a minimum two 
passes of abrasive blasting with the nozzle held at an angle to within 
1 to 2 inches of the a steel surface will be required.  Cleaning of the 
steel surfaces with solvents, wire brushing, or grinding shall not be 
permitted.

12. 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 steel 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.

13. 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. 

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

15. The Membrane Sealant 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 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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