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SECTION F – ESTIMATE  OF QUANTITIES 
 

 
 
SURFACING THICKNESS DIMENSIONS 
 
Plans quantity will be applied though the thickness may vary from that 
shown on the plans. 
 
At those locations where material must be placed to achieve a required 
elevation, plans quantity may be varied to achieve the required elevation. 
 
 
GRAVEL CUSHION, SALVAGED 
 
The Gravel Cushion, Salvaged shall be obtained from the stockpile 
site(s) provided by the Contractor from the material salvaged on this 
project and may be used without further quality testing. 
 
Gravel Cushion, Salvaged taken from stockpile sites shall be run over a 
1 1/2 inch screen prior to placement. 
 
All other requirements for Gravel Cushion, Salvaged shall apply. 
 
 
 
ALKALI SILICA REACTIVITY  
 
Fine aggregate shall conform to Section 800.2 D Alkali Silica Reactivity 
(ASR) Requirements of the Specifications. 
 
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. 
 
Below is a list of known fine aggregate sources and the average 
corresponding 14 day expansion values: 
 

TABLE OF KNOWN FINE AGGREGATE SOURCES 
 
Source Location Expansion Value 
    

Bachman Winner, SD  0.335* 
Bitterman Delmont, SD  0.316* 
Concrete Materials Corson, SD  0.170 
Croell 
Croell 

Hot Springs, SD 
Wasta, SD 

 0.089 
0.212 

Emme Sand & Gravel 
Fisher S&G – Mickelson Pit 
Fisher S&G - Vallery Pit 

Oneil, NE 
E. of Nisland, SD 
Nisland, SD 

 0.217 
0.129 
0.110 

Fisher S&G Rapid City, SD  0.092 
Fisher S&G Spearfish, SD  0.053 
Fisher S&G 
Fuchs 

Wasta, SD 
Pickstown, SD 

 0.159 
0.275* 

Higman Akron, IA  0.203 
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  0.178 
Morris Blunt, SD  0.192 
Morris - Richards Pit 
Myrl & Roys – Ode Pit 

Onida, SD 
E Sioux Falls, SD 

 0.188 
0.214 

Myrl & Roys - Nelson Pit NE Sioux Falls, SD  0.156 
Northern Concrete Agg. Rauville, SD  0.113 
Northern Concrete Agg. Luverne, MN  0.133 
Opperman - Gunvordahl Pit Burke, SD  0.362* 
Opperman - Cahoy Pit Herrick, SD  0.307* 
Opperman - Jones Pit Burke, SD  0.321* 
Opperman - Randall Pit 
Pete Lien & Sons 
Pete Lien & Sons 
Pete Lien & Sons 

Pickstown, SD 
Creston, SD 
Oral, SD 
Wasta, SD 

 0.239 
0.158 
0.129 
0.192 

Thorpe Pit Britton, SD  0.098 
Wagner Building Supplies Pickstown (Wagner), SD  0.241 
Winter Brothers- Whitehead Pit Brookings, SD  0.197 
    

 
*  These sources will require Type V cement in the concrete mix 
design and Class F (Modified) fly ash as specified. 

 
 
   Revised:  27 Jul 15, LLR 
 
8.0” NONREINFORCED CONCRETE PAVEMENT 
 
The fine aggregate may require screening as determined by the 
Engineer. 
 
Fine aggregate shall conform to Section 800.2 D Alkali Silica Reactivity 
(ASR) Requirements of the Specifications. 
 
The concrete used in the Portland Cement Concrete Pavement shall 
conform to section 380, shall contain a minimum of 600 lbs of cement 
and fly ash at 20%.  The concrete shall contain at least 55% coarse 
aggregate.  The use of a water reducer at manufacturers 
recommendations will be required.  The concrete shall obtain a minimum 
4,000 psi at 28 days.  The contractor is responsible for the mix design 
used.  The contractor shall submit a mix design for approval at least 2 
weeks prior to use.  
 
In lieu of an automatic subgrader operating from a preset line, a motor 
grader or other suitable equipment may be used to bring the gravel 
cushion to final grade prior to placement of concrete.  There will be no 
direct payment for trimming of the gravel cushion for PCC pavement. 
The trimming will be considered incidental to the related items required 
for PCC Pavement. Trimming shall be performed as required by Section 
380.3 C. of the Specifications. 
 
A minimum of 1 pavement blockouts may be required at various 
locations on this project to facilitate traffic during the paving activity. 
 
The surface of the mainline paving shall be longitudinally tined.  All other 
areas shall be tined as directed by the Engineer. 
 
The transverse contraction joints shall be perpendicular to the centerline 
as detailed in the standard plates 380.01 and 380.09. In multilane areas 
the transverse contraction joints shall be perpendicular to the centerline 
and be in a straight line across the width of the pavement. In special 
situations the Engineer may pre-approve transverse contraction joints 
that do not meet these requirements. All nonconforming transverse 
contraction joints that are not pre-approved shall be removed at the 
Contractor’s expense. Any method of placement that cannot produce 
these requirements shall not be allowed to continue. 
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TABLE OF 8” NONREINFORCED PCC PAVEMENT 
 

Placement Locations 8.0” Nonreinforced PCC Pavement 
(SqYd) 

Mainline  
  Sta. 13+50 to 17+53.56 1,793.6 
  Sta. 21+39.45 to 26+00 2,046.9 
  

TOTAL 3,840.5 
 
 
 
 
 
TRANSVERSE CONTRACTION JOINTS 
 
See standard plate for PCC Pavement Transverse Contraction Joint 
Spacing for joint spacing in Nonreinforced PCC Pavement. 
 
 
TABLE OF DOWEL BARS 
 
Location 1 ¼” Bars 
 Each 
US 212 Mainline  
  Sta. 13+50 to 17+53.56 624 
  Sta. 21+39.45 to 26+00 720 

  
TOTAL 1,344 

 
 
 

 
STEEL BAR INSTALLATION 
 
The Contractor shall install the Steel Bars (1¼ inch x 18 inch epoxy 
coated plain round dowel bar) into drilled holes in the existing concrete 
pavement. An epoxy resin adhesive must be used to anchor the steel bar 
in the drilled hole. 
 
The 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. 
 
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. 
 
Epoxy coated plain round steel bars shall be installed on 12 inch centers 
in the transverse joint. The first steel bar shall be placed a minimum of 3 
inches and a maximum of 6 inches from the outside edge of the slab. 
 
Epoxy resin adhesive shall be of the type intended for horizontal 
applications, and shall conform to the requirements of ASTM C 881, 
Type IV, Grade 3 (equivalent to AASHTO M235, Type IV, Grade 3). 
 
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 
manufacturers 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 
installation to eliminate voids and ensure complete bonding of the bar. 
Insertion of the bars by the dipping method will not be allowed. 
 
Cost for the epoxy resin adhesive, steel bars, drilling of holes, applying 
the adhesive, installing the steel bars into the drilled holes and all other 
items incidental to the installation of the steel bars shall be incidental to 
the contract unit price per each for Insert Steel Bar in PCC Pavement. 
 

 
 
 
 
TABLE OF STEEL BAR INSTALLATION 
 

LOCATION 

1-1/4” x 18” 
Plain Round 
Dowel Bars 

each 
Mainline  

Sta. 26+00 (12” C-C) 24 
Total 24 

 
 
 
LOCATION OF CONCRETE PAVEMENT JOINTS 
 
The location of joints, as shown on the standard plate, 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 costs of the 
joints. The final locations of the joints are to be designated by the 
Engineer during construction. 
 
 
TABLE OF ADDITIONAL QUANTITIES 
 
 
 
 
Location-Description 

Water 
for 
Granular 
Material 

Base Course, 
Salvaged  

Asphalt Concrete 
Composite 

 MGal Ton Ton 
Mainline    
  Sta. 13+30 to 13+50 0.7 55.4 15.4 
  Sta. 13+50 to 17+53.56 7.7 654.6  
  Sta. 21+39.45 to 26+00 8.8 747.0  
    
Guardrail 0.3 23.5 24.9 
    
Entrances    
  Sta. 15+23 R 0.4 35.4 28.1 
  Str. # 58-260-420 0.6 49.4  
    
Totals 18.5 1,565.3 68.4 
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8" Nonreinforced PCC Pavement

5" Gravel Cushion6" Gravel Cushion

>

Slope: 0.02’/Ft.Slope: 0.02’/Ft
.

4:
1 4:1

4" Topsoil

4" Topsoil

6" Gravel Cushion

6’ Variable 8’ 12’

2" Asphalt Concrete Composite
2" Asphalt Concrete Composite

8" Nonreinforced PCC Pavement

5" Gravel Cushion

>

Slope: 0.02’/Ft.Slope: 0.02’/Ft
.

4:
1 4:1

4" Topsoil

4" Topsoil

6’ 8’ 12’  

Sta. 21+39.44 to Sta. 26+00

Sta. 13+50 to Sta. 17+53.56

 

Surfacing for Guardrail

11’8’12’

Gravel CushionGravel Cushion

Gravel Cushion

11’Variable8’12’

6’

6’

9" Gravel Cushion

>

Slope: 0.02’/Ft.Slope: 0.02’/Ft
.

4:
1 4:1

4" Topsoil

4" Topsoil

6’ 8’ 12’ 11’8’12’

6’

2" Asphalt Concrete

1.5’

1.5’

2" Asphalt Concrete

Match Existing
Slope:

Match Existing

Slope:

 

Sta. 13+30 to 13+50
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4:
1

4:1

8’ 6’ 14’

Base Course, In Place

In Place

Base Course, Salvaged

In Place

4" Topsoil

In Place

4" Topsoil

>

1.5’ 1’

8’6’14’

1.5’

1’

Slope: 0.02’/Ft.Slope: 0.02’/Ft
.

0.04’/Ft
.

Slope:
0.04’/Ft.

Slope:

14’14’ 6’6’

1.5’

2.25’

6’

1.5’

2.25’

Slope: 0.02’/Ft
. Slope: 0.02’/Ft.

>

4:
1 4:1

6’

In Place

5" Base Course

In Place

5" Gravel Cushion

In Place

8" PCC Pavement

In Place

5" Base Course

Composite, In Place

3" Asphalt Concrete

Composite, In Place

3" Asphalt Concrete

Asphalt Concrete, In Place

2" Class Q2 Hot Mixed

Asphalt Concrete, In Place

2.5" Class Q2 Hot Mixed 

In Place

State Furnished

Salvaged,

Base Course,

In Place

State Furnished

Salvaged,

Base Course,

 

Sta. 13+50 to Sta.17+89.2

and Granular Base Material

Salvage and Stockpile Asphalt Mix

Remove PCC Pavement

 

Sta. 21+28.1 to Sta. 26+00
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GUARDRAIL LAYOUT
Scale 1 Inch = 20 Feet

Sheet    of    Sheets

11/03/2016Plotting Date:

t
r
p
r
1
5
1
2
3

1
:
2
0

4

P
l
o
t
t
e
d
 

F
r
o

m
 
-
 

P
l
o
t
 

S
c
a
l
e
 
-
 

F
i
l
e
 
-
 .
.
.
\

m
s
\
p
r
j
\
s
p
n
k
0
3

A
6
\

G
u
a
r
d
r
a
i
l
.
d
g
n

P
l
o
t
 

N
a

m
e
 
-
 

                      

DAKOTA

SOUTH

STATE OF
PROJECT

SHEET
SHEETS

TOTAL

4
.
5
’

3
.
5
’

4
.
5
’

3
.
5
’

2
.
6
’

4
.
5
’

3
.
5
’

4
.
5
’

66.8’ 50’

27.5’ 50’

50’ 47.6’

50’ 41.8’
8
’

1
2
’

1
2
’

8
’

8
’

1
2
’

1
2
’

8
’

15:1

15:1

15:1

15:1

2
.
6
’

2
.
6
’

2
.
6
’

2
.
6
’

11" Gravel Cushion

2" Asphalt Concrete Composite

NH 0212(160)306  F6         F13



15+00

S
B
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25+00

PCC PAVEMENT JOINT LAYOUT
Scale 1 Inch = 40 Feet

Sheet 1  of 1  Sheets
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Begin PCC Pavement

Sta. 21+39.45

End PCC Pavement

Sta. 17+53.56

LEGEND:

LT LT

Transverse Contraction Joint

SB SBSteel Bar Installation in Longitudinal or Transverse Joint

Longitudinal Joint With Tie Bars (Construction or Sawed)

LT

LT

LT

LT

LT

LT

LT

LT

LT

LT

LT

LT

8
’

1
2
’

1
2
’

8
’

8
’

1
2
’

1
2
’

8
’

Begin Asphalt Concrete

Sta. 13+30

End PCC Pavement

Sta. 26+00

Begin PCC Pavement

End Asphalt Concrete

Sta. 13+50
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3’’ x 4’’ Membrane Sealant installed with a Bonding

3’’

SEC. A - A

4
’’

1’ - 9’’

Construction Joint

Top of Sleeper Slab

Top of Approach Slab

Sleeper Slab

1
’ 
- 
9
’’ Sleeper Slab

A

A

Approach Slab

3
’’

Approach Slab Joint

Rdwy

LC

PLAN

(Typ.)

Concrete Pavement

’’) Recess8
1’’ (+ 0, -2

1

GENERAL NOTES

Styrofoam Filler (or approved Filler Material).

Pavement Joint

V
a
ri
e
s

V
a
ri
e
s

’’ Radius 4
1Finish Joint with 

Place with Approach Slab.

necessary to complete the work in accordance with the plans and the foregoing specifications.

compensation for furnishing all the required materials in place, including labor, equipment and incidentals 

will be paid for at the contract unit price per foot complete in place.  Payment for this item shall be full 

place.  Measurement will be made of the overall horizontal length.  The Membrane Sealant Expansion Joint 

15.  The Membrane Sealant Expansion Joint will be measured in feet to the nearest one-tenth foot, complete in 

replacing adjacent concrete, as approved by the Engineer.

moved across the joint.  Any spall areas will be repaired at the Contractor’s expense by breaking out and 

14.  Use plywood or other material to protect concrete adjacent to the joint from spalling before any equipment is 

the manufacturer.

13.  Traffic shall not be allowed on the joint until the bonding adhesive has had time to cure, as recommended by 

joint installation for his review. 

sealant manufacturer shall submit a detailed installation procedure to the Engineer at least 5 days prior to 

12.  Individual spliced sections shall be installed as per the manufacturers� recommendations. The membrane joint 

visually inspected by the Engineer immediately prior to joint installation to verify the surface is dry and clean.

with the adhesive, the adjacent surfaces must be dry and clean.  The contact surfaces for the joint shall be 

of providing moisture-free and oil-free air at a recommended pressure of 90 psi.  To obtain complete bonding 

shall be air blasted.  The air compressor used for joint cleaning shall be equipped with trap devices capable 

11.  After abrasive blasting, but immediately prior to membrane joint installation, the entire joint contact surface 

permitted.

surface will be required.  Cleaning of the surfaces with solvents, wire brushing, or grinding shall not be 

minimum, two passes of abrasive blasting with the nozzle held at an angle to within 1 to 2 inches of the 

to remove all laitance and contaminants (such as oil, curing compounds, etc.) from the surface.  At a 

10.   Surfaces that will be in contact with the membrane sealant shall be thoroughly cleaned by abrasive blasting 

manufacturers’ recommendations.

preparation and installation of the joint material to ensure the Contractor installs the joint to the 

installation.  The technical representative shall be knowledgeable in the correct procedures for the 

9.  A technical representative of the membrane sealant manufacturer shall be present at the jobsite during 

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

Engineer.

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

manufacturer.

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

the membrane sealant manufacturer.

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

ultra-violet and ozone resistant.

4.  The membrane sealant shall be supplied in pieces a minimum of 5 feet in length.  The foam sealant shall be 

(minimum) from the specified joint opening dimension. 

3.  The membrane sealant shall provide a water tight seal throughout a joint movement range of + 25% 

sealant exceeds the joint opening width.  

be slowly self expanding to permit workers ample time to install the membrane sealant before the membrane 

no case shall the precompressed dimension exceed 75% of the joint opening width.  The foam sealant shall 

sealant.  The precompressed dimension shall be as recommended by the sealant manufacturer, however, in 

2.  The manufacturer shall supply the membrane sealant in packaging that precompresses the membrane 

1.  The Membrane Sealant shall be on the approved product list for Membrane Sealant Expansion Joints.

Adhesive continuous thru pavement edge. 

See Bridge Plans

Approach Slab

Pavement
Concrete

40’ Overall

LOCATION LENGTH

feet

TOTAL

Sta. 17+53.56 40.0

40.0

80.0

Sta. 21+39.45
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ENTRANCE

ROADWAY WITH SHOULDER

construction.

for situations other than the standards shown will be determined by the Engineer during

The details shown are provided as a guide for surfacing.  The precise construction limits

GENERAL NOTES:

35’ Radius except as noted elsewhere in plans.*

CL

Shoulder

Finished

Right of Way

3
5
’ 
R
.

*

*
3
5
’ R
. Material

Granular

V
a
r
ia

b
le

BEYOND RIGHT OF WAY

NO ASPHALT CONCRETE SURFACING

INTERSECTING ROAD

BEYOND RIGHT OF WAY

ASPHALT CONCRETE SURFACING

INTERSECTING ROAD

CL

3
5
’ 
R
.

*

2
’

Variable

Concrete

Asphalt

2
’

V
a
r
ia

b
le

3
5
’ R
.

*

Right of Way Right of Way

2
’

*3
5
’ 
R
.

*
3
5
’ R
.

2
’

Material

Granular

Variable

Pad

Concrete

Asphalt

Variable

(Min.)

Slope

pad as shown

of asphalt concrete

Provide bevel on ends

Pad

Concrete

Asphalt

(Min.)

Slope

(Min.)

Slope

DETAIL A 

12:112:112:112:1

Asphalt Concrete only.

Bevel on shoulder surfacing,

See Detail A See Detail A

(PCC Pavement or Asphalt Concrete)

Edge of Mainline Pavement

Asphalt Concrete)

(PCC Pavement or

Finished Shoulder Edge

Asphalt Concrete)

(PCC Pavement or

Edge of Mainline Pavement
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