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I STATEOF I PROJECT I I TOTAL 
SHEET SHEETS 

SHRINKAGE FACTOR: Embankment +35% to +50% (Removed Surfacing used in Select Subgrade Topping is assumed -10% Swell) SOUTH I IM 0909(81)406 I I DAKOTA 

Plotting Date: 06/09/2016 
TABLE OF EXCAVATION QUANTITIES BY BALANCES 

*Surfacing * Contractor Select Total Out-of- Out-of- ** Excavation ** Surfacing 
Excavation Removal Furnished Subgrade Excavation Balance Balance Waste Waste 

Borrow Exc. Topping Ex c. Select 
Ex c. Subgrade 

Topping Exc. 
Station to Station (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) (CuYd) 

WB 1-90 
659+33 667+15 0 1640 3486 3312 8438 0 0 0 319 
670+93 675+50 238 801 1450 2198 4687 380 0 0 23 
675+50 677+21 136 0 0 309 445 0 94 123 0 

EB 1-90 0 0 
659+33 667+63 811 1728 7398 3864 13801 0 0 0 67 
671+41 675+50 831 720 0 2010 3561 0 0 445 26 
675+50 677+76 41 0 0 416 457 188 151 0 0 

Totals: 2057 4889 12334 12109 31389 568 245 568 435 

* The quantities for these items are in the Estimate of Quantities under their respective bid items. 
The Quantity for Surfacing Removal in this table is only the portion used in the select subgrade topping. It does not include the existing AC Shoulder and gravel under the shoulders as this will be used as gravel cushion in the final surfacing. 

** The quantities for these items are for information only. Surfacing Waste is the excess Surfacing Removal not used in the Select Subgrade Topping. 
Note: Placing of the select subgrade topping shall be paid for separately using the "Select Subgrade Topping" bid item. 

TABLE OF UNCLASSIFIED EXCAVATION 

Excavation 
Select Subgrade Topping Excavation 
Topsoil 
Salvaged Asphalt Mix and Granular 
Base Material (from cut sections) 

Total 

2057 
12109 
3300 
2683 

20149 

PROCEDURES FOR DETERMINING UNCLASSIFIED EXCAVATION 
QUANTITY 

When plan quantities are used for payment, the Unclassified Excavation 
quantity shall be used for final payment. 

The following paragraphs are general earthwork information and 
information in regards to computing the Unclassified Excavation quantity 
when final cross sections are taken in the field: 

The Unstable Material Excavation quantity is included in the Excavation 
quantity listed in the Table of Unclassified Excavation. When finaling a 
project, the Unstable Material Excavation quantity shall be added to the 
Excavation quantity to compute the Unclassified Excavation quantity. 

The Topsoil quantity in the Table of Unclassified Excavation is an 
estimate. When finaling a project, the total quantity of field measured 
Topsoil shall be used in place of the estimated Topsoil quantity. The 
quantity of Topsoil from the cuts will be paid for twice as Unclassified 
Excavation, as it will be in both the Excavation and Topsoil quantities. 
This will be full compensation for Excavation, which includes necessary 
undercutting to provide space for placement of topsoil. 

The Excavation quantities from individual balances and the Table of 
Unclassified Excavation have been reduced by the volume of in place 
surfacing that will be removed and/or salvaged. The in place surfacing is 
paid for as Remove Concrete Surfacing and shall be used as defined in 
the "SELECT SUBGRADE TOPPING" note. 

Salvaged Asphalt Mix and Granular Base Material shall be paid for once 
as Unclassified Excavation. When finaling a project, the quantities of 
Salvaged Asphalt Mix and Granular Base Material from fill sections and 
off-alignment roadways or obliterated old roads will not be adjusted 
according to field measurements. The quantity of Salvaged Asphalt Mix 
and Granular Base Material from cut sections will not be added to the 
Excavation quantity as it is already in the cuts on the final cross sections. 

The volume of in place Concrete Surfacing removed will NOT be paid for 
as Unclassified Excavation. 

The Excavation quantities from individual balances and the table above 
have been reduced by the volume of in place concrete pavement that will 
be removed. 

When finaling a project, the estimated quantity of 4889 cubic yards of 
Concrete Pavement removed from the cut sections shall be subtracted 
from the Unclassified Excavation quantity for final payment. The quantity 
of Concrete Pavement from cut sections subtracted from the Unclassified 
Excavation quantity shall be plans quantity and will not be adjusted 
according to field measurements. 

SELECT SUBGRADE TOPPING 

After the existing PCCP and asphalt is removed, the existing gravel 
cushion/ base course shall be removed and stockpiled. The removed 
PCCP will be crushed to a minus 2.5 inch size. There are two layers of 
PCC pavement with a thin (1 to 2 inch) AC leveling course between them. 
It will not be required to remove this AC separately during the pavement 
removal. The AC leveling course may be crushed and included in the PCCP 
salvage, but the AC shoulders should be removed separately and not used 
in the subgrade. 

In all cut sections, the subgrade will be undercut to a depth of 2 feet. The 
crushed PCCP and the salvaged gravel cushion/ base course will be 
blended with the soil taken from the undercut and used as Select Subgrade 
Topping to backfill the undercut. The blended backfill material will consist 
of a ratio of approximately 2:1 undercut soil to salvaged surfacing and 
gravel cushion/ base course (by volume). 

In fill sections, the top 2 feet of subgrade will be constructed with the Select 
Subgrade Topping. To obtain the Select Subgrade Topping, the salvaged 
PCCP and granular material will be mixed with new embankment material 
at the same 2:1 rate as the undercut backfill. Shallow embankment 
sections, i.e. fills less than 2 feet in height measure at the finished subgrade 
shoulder, will be undercut to ensure the upper 2 of subgrade is constructed 
with Select Subgrade Topping. 

Select Subgrade Topping Excavation shall be paid for once as Unclassified 
Excavation. 

All cost associated with the crushing, mixing and placement of the Select 
Subgrade Topping material shall be included in the contract unit price per 
cubic yard for Select Subgrade Topping. 

Select Subgrade Topping shall be compacted with sheepsfoot or other 
approved rollers. Compaction shall be as per 260.3.C. Additional test strips 
will be made as required by changes in soil types. Moisture requirements 
will be determined in accordance with SD 104, except the optimum and field 
moisture will be determined using material passing a % inch sieve. 

Density testing will be performed a minimum of 1 per lane per lift on each 
side (east and west) of the structure. 

Moisture testing will be performed a minimum of 1 per day. 

The plan shown quantity will be the basis of payment. However, if there are 
additional areas of Select Subgrade Topping Excavation other than what is 
shown in the plans, the Engineer shall direct removal of these areas and 
the additional areas will be measured according to the Engineer. 
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TABLE OF SELECT TOPPING EXCAVATION 

Select Topping Excavation shall be paid for once as Unclassified 
Excavation 

Quantity 
Station to Station (CuYd) 

WB 1-90 
659+33 667+15 3312 
670+93 675+50 2198 
675+50 677+21 309 

EB 1-90 
659+33 667+63 3864 
671+41 675+50 2010 
675+50 677+76 416 

Total: 12109 

UNSTABLE MATERIAL EXCAVATION 

The areas of unstable material excavation are drawn on the cross sections 
with a normal depth of 2 feet. The estimated quantity of 811 cubic yards of 
unstable material excavation shall be paid for at the contract unit price per 
cubic yard for "Unclassified Excavation". 

All areas designated as Unstable shall be excavated. The unstable material 
excavated on this project shall be placed outside the subgrade shoulder in fill 
sections or stockpiled and used as topsoil. 

Field measurement of unstable material excavation shall not be made. 
However, if there are additional areas of unstable material excavation other 
than what is shown in the plans, the Engineer shall direct removal of these 
areas and the additional areas will be measured according to the Engineer. 

TABLE OF UNSTABLE MATERIAL EXCAVATION 

Station to Station LIR 
663+00 667+63 R 

Depth 
(Ft) 

2 

Quantity 
(CuYd) 

811 

Total: 811 

SALVAGE AND STOCKPILE ASPHALT MIX AND GRANULAR BASE 
MATERIAL 

An estimated 5070.3 tons (2683 Cubic Yards) of asphalt mix and granular 
base material shall be salvaged from the entire length of the existing 
highway and stockpiled at a site furnished by the Contractor and 
satisfactory to the Engineer. 

The quantity of salvage asphalt mix and granular base material may vary 
from the plans. No adjustment will be made to the contract unit price for 
variations of the quantity of "Salvage and Stockpile Asphalt Mix and 
Granular Base Material." 

Salvaged material shall be processed to provide material meeting the 
following gradation: 

Sieve Size 
2 inch (50.0 mm) 
1 inch (25.0 mm) 

%Passing 
100 

70-100 

The following table is furnished for information only. 

Location 
Shoulder 
Shoulder 
Shoulder 
Shoulder 
Shoulder 
Shoulder 
Shoulder 
Shoulder 

Station to Station 
659+33 664+12 
664+12 667+88 
671+66 675+42 
675+42 677+50 
659+33 663+84 
663+84 667+44 
671+29 674+89 
674+89 677+50 

Direction 
EB 
EB 
EB 
EB 
WB 
WB 
WB 
WB 

Total: 

Salvaged 
Asphalt Mix and 
Granular Base 

Material 
(Ton) 
844.2 
665.1 
665.1 
367.0 
794.8 
636.8 
636.8 
460.4 

5070.2 

CONTRACTOR FURNISHED BORROW EXCAVATION 

The Contractor shall provide a suitable site for Contractor furnished borrow 
excavation 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. The plans quantity for "Contractor Furnished 
Borrow Excavation" as shown in the Estimate of Quantities will be the basis 
of payment for this item. 

Restoration of the Contractor furnished borrow excavation site shall be the 
responsibility of the Contractor. 

TABLE OF PIPE CULVERT UNDERCUT 

The Table of Pipe Culvert Undercut is intended to be used to establish an 
estimated quantity of Pipe Culvert Undercut for bidding purposes only. The 
depth of undercut is an estimate and the actual depth necessary shall be 
determined during construction. Pipes shown may or may not require 
undercutting and pipes not shown may require undercutting. The Engineer 
will determine which pipe shall be undercut in accordance with Section 421 
of the Specifications. 

Undercut Depth Quantity 
Station (Ft) (CuYd) 
662+80 R 1 23 
672+25 R 1 23 

Total: 46 

The table contains the rate of pipe culvert undercut per foot of pipe length 
and should be used as an aid in determining the actual amount of undercut 
to be performed during construction. The table is derived from the drawing 
below and conforms to the Specifications. When calculating pipe culvert 
undercut, the length of pipe ends should be included in the overall pipe 
length. 

Storm sewer and approach pipes do not require undercutting unless 
specified otherwise in these plans. 

I STATEOF I PROJECT I I TOTAL 
SHEET SHEETS 

SOUTH I 
DAKOTA IM 0909(81)406 I 

Plotting Date: 06/09/2016 

Pipe Round Pipe Arch Pipe 
Diameter Undercut Rate Undercut Rate 

for 1' Depth for 1' Depth 
(In) (CuYd/Ft) (CuYd/Ft) 

24 0.2407 0.2577 
30 0.2623 0.2847 
36 0.2840 0.3110 
42 0.3056 0.3337 
48 0.3272 0.3596 
54 0.3488 0.3827 
60 0.3704 0.4105 
66 0.3920 ---
72 0.4136 0.4630 
78 0.4352 ---
84 0.4568 0.5123 
90 0.4784 ---

2' t Pipe 2' 
I Diameter 

~-:!! 
~----------P-i_p_e_C_u __ l v_e_r_t __ u_n_de_r_c_u_t __________ ~ ~ ~ 

INCIDENTAL WORK. GRADING 

Station LIR Remarks 
663+86 
667+53 

L Take Out 18"-76' RCP & 2 End Sections 

667+53 to 667+77 
663+10 
667+97 
667+97 to 668+18 
671+06 to 671+78 
671+83 

L Take Out 12"-29' RCP 
L Take Out 12"-84' CMP 
R Take Out 24"-88' RCP & 2 End Sections 
R Take Out 12"-29' RPC 
R Take Out 12"-59' CMP 
R Take Out 24"-75' CMP Downspout 
R Take Out 18"-73' RCP & 2 End Sections 

I 
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REMOVAL OF EXISTING CONCRETE PAVEMENT 
STA. 659+33.39 to STA. 662+75.00 

Existing asphalt concrete and/or existing asphalt concrete patch work that 
was placed above the existing concrete pavement is included in the 
quantity for "Remove Concrete Pavement". The Contractor shall use the 
existing concrete pavement as Select Subgrade Topping material. 

There are two distinct pavement sections. One is an 8" C.R.C. Pavement 
overlay with an Asphalt Bond Breaker over a 9" P.C.C. Pavement layer with 
an approximate 8" gravel subbase. The other section of pavement is 
between the terminal anchor and the bridge approach slab. This is an 11" 
P.C.C. Pavement layer over a gradually thinning 8" Gravel Cushion layer 
(8" by the terminal anchor and 0" by the approach slab) with an 
approximate 8" gravel subbase. Both pavement sections are typically 26 
feet wide. The 11" P.C.C. Pavement section has joint spacing 
approximately every 20'. 

The aggregate in the existing P.C.C. pavement is quartzite. 

There are 4 terminal anchors, 2 in the EB Lanes and 2 in the WB Lanes. 
These terminal anchors have an embedded 26' long W14 x 61 beam into a 
sleeper slab in between the C.R.C. Pavement and the P.C.C. Pavement. 
Removal of these beams shall be incidental to the contract unit price per 
square yard for "Remove Concrete Pavement". 

TABLE OF CONCRETE PAVEMENT REMOVAL 

Station to Station Description 
659+33 664+12 EB Lanes- 8" CRC Overlay 

Section from Beginning to 
Terminal 

664+12 667+92 EB Lanes - 11" PCP Section 
from Terminal to Approach 
Slab 

671+63 675+42 EB Lanes - 11" PCP Section 
from Approach Slab to 
Terminal 

675+42 675+50 EB Lanes- 8" CRC Overlay 
Section from Terminal to End 
of Mainline Grading 

659+33 663+84 WB Lanes- 8" CRC Overlay 
Section from Beginning to 
Terminal 

663+84 667+48 WB Lanes - 11" PCP Section 
from Terminal to Approach 
Slab 

671+25 674+89 WB Lanes - 11" PCP Section 
from Approach Slab to 
Terminal 

674+89 675+50 WB Lanes- 8" CRC Overlay 
Section from Terminal to End 
of Mainline Grading 

Total: 

Quantity 
(SqYd) 

1651.6 

1106.7 

1101.0 

23.6 

1483.5 

1054.3 

1055.9 

177.3 

7653.9 

TABLE OF DROP INLET REMOVAL 

All costs for removal of the frame and grate assembly shall be incidental to 
the contract unit price per each for "Remove Drop Inlet". 

Station 
667+53 
667+53 
667+97 
667+98 

UNDERDRAIN 

LIR 
27' L 
57' L 
28' R 
57' R 

Quantity 
(Each) 

Total: 4 

An underdrain system shall be installed from Sta. 670+00 - 1 00' L to Sta. 
674+50- 110' L and outlet at Sta. 670+00 - 100' L. Also, an underdrain 
system from 671+60- 156' R to 674+50- 120' Rand outlet at 671+60-
156' R shall be installed. (see plans and cross sections for details). 

The underdrain system will consist of 4 inch slotted corrugated polyethylene 
tubing placed in the bottom of a 2-foot wide by 6-foot deep trench. The 
trench will then be backfilled with 4 feet of porous backfill and 2 feet above 
that with normal fill. The last 30 feet for the northern underdrain and the last 
50 feet for the southern underdrain attached to the headwalls shall be 4 
inch corrugated polyethylene tubing and shall be backfilled with typical 
embankment material. The 300 cubic yards of excavation and the 4 inch 
polyethylene tee connector shall be incidental to the contract unit price per 
foot for the corresponding "Polyethylene Tubing" bid items. 

Estimate of Quantities: 

4 inch Slotted Corrugated Polyethylene Tubing 
4 inch Corrugated Polyethylene Tubing 
Porous Backfill 
Concrete Headwall for Underdrain 
(See Standard Plate No. 680.01) 
Excavation 

675 Ft 
80 Ft 

378 Ton 
2 Each 

300 CuYd 

I 
STATE OF 11-----::-:-:-::P":'RO~JE~CT~:-:--~I_:s::HE~ET:.._w lsT!!:!!~~T:,.~~~ 

SOUTH I I I DAKOTA IM 0909(81)406 

Plotting Date: 06/09/2016 

CORRUGATED METAL PIPE 

Corrugated metal pipes shall have 2 ~-inch X %-inch corrugations for 42-
inch and smaller round pipe and 48-inch and smaller arch pipe unless 
otherwise stated in the plans. Corrugated metal pipes shall have 3-inch X 1-
inch or 5-inch X 1-inch corrugations for 48-inch and larger round pipe and 
54-inch and larger arch pipe unless otherwise stated in the plans. 

The gauge of the corrugated metal elbows and ends shall match the 
thickest gauge of corrugated metal pipe it is connected to. 

PIPE FOR DOWNSPOUTS 

If corrugated metal pipes are provided, the pipes shall be as specified in the 
CORRUGATED METAL PIPE note. 

High density polyethylene pipe may be substituted for 36 inch and smaller 
pipe downspouts at no additional cost to the State. All necessary 
connections, transitions, and anchoring methods shall be in accordance 
with the manufacturer's recommendations and be approved by the 
Engineer. Bedding and backfill material and installation procedures shall 
conform to the manufacturer's design requirements. 

If high density polyethylene pipe, corrugated polypropylene pipe, or steel 
reinforced polyethylene pipe are provided, then the end sections shall be 
metal, be compatible, and conform to the type of end section as shown in 
the plans. 

CONCRETE PIPE CONNECTIONS 

Pipe connections to existing pipes, manholes, junction boxes, and drop 
inlets shall be done by breaking a hole into the existing structure and 
inserting the pipe. A concrete collar shall then be poured around the pipe in 
the area of the connection. 

When it is not possible to use a normal pipe joint (male-female ends), 
connections to existing pipe shall be made by placing a 2' wide by 6" thick 
M6 concrete collar around the outside of the connection. The concrete 
collar shall be reinforced with 6x6 W2.9 x W2.9 wire mesh. 

All costs for constructing the concrete collars including materials and labor 
shall be incidental to the contract unit price per foot for the corresponding 
pipe bid item. 
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STORM SEWER 

Reinforced concrete pipe may be either bell and spigot or tongue and 
groove. The pipe sections shall be adjoined such that the ends are fully 
entered and the inner surfaces are reasonably flush and even. 

Lift holes in the reinforced concrete pipe shall be plugged with grout. 

Watertight joints are required for reinforced concrete pipe, drop inlets, 
manholes, and junction boxes where storm sewers run parallel to and 
within 10 feet horizontally from existing or proposed water mains. 

Watertight joints are required where reinforced concrete pipes, drop inlets, 
manholes, or junction boxes cross water mains and are separated a 
distance of 18 inches or less, above or below, the water main. 

If watertight joints are required then the watertight joints shall extend for a 
distance of 10 feet beyond the water main. This measurement shall be from 
the sealed concrete joint to the outer most surface of the water main. 

Watertight joint seals shall conform to the following requirements: 

1. Reinforced Concrete Pipe (Circular): Gasketed pipe shall conform to 
the requirements of ASTM C443. Non-gasketed concrete pipe shall be 
sealed with a mastic joint seal conforming to the requirements of 
ASTM C990 and encased with a minimum 2' wide by 6" thick M6 
concrete collar reinforced with 6x6 W2.9 x W2.9 wire mesh. 

2. Reinforced Concrete Pipe (Arch): Joints shall be sealed with a 
waterstop seal meeting the requirements of ASTM C990. Waterstop 
seals shall consist of hydrophilic compounds such as Waterstop-RX or 
ConSeal CS-231. 

3. Drop Inlets. Manholes. and Junction Boxes: Joints shall be sealed 
with a waterstop seal or seal wrap meeting the requirements of ASTM 
C990 or encased with a minimum 2' wide by 6" thick M6 concrete 
collar reinforced with 6x6 W2.9 x W2.9 wire mesh. Waterstop seal 
shall contain hydrophilic compounds such as Waterstop-RX or 
ConSeal CS-231. Seal wrap shall be a self adhesive external joint 
wrap such as ConWrap CS-217 or Mar Mac Seal Wrap. 

Gaskets and seals (mastic, waterstop, and seal wraps) shall be installed in 
accordance with the manufacturer's recommendations. 

The cost for furnishing and installing all gaskets, mastic joint seal, 
waterstop seal, seal wrap, concrete collars, and for plugging the lift holes 
shall be incidental to the contract unit price per foot for the corresponding 
pipe bid item. 

DROP INLETS 

Where drop inlets are constructed within areas of curb and gutter, the 
Contractor shall construct weep holes of at least 3 inches in diameter in the 
drop inlet walls. The weep holes shall be constructed at the same elevation 
as the adjacent top of the earthen subgrade and shall be maintained clean 
and open at all times until the permanent surfacing is placed. The drop 
inlets shall be covered throughout construction operations as necessary 
with an Engineer approved cover to prevent materials from entering the 
storm sewer system. After the permanent surfacing has been placed, the 
Contractor shall seal the weep holes with grout and remove all debris from 
the drop inlet. All costs involved with the coverings, weep holes, and 
removing debris from the drop inlets shall be incidental to the contract unit 
prices for the components of the drop inlets. 

The plan shown quantities of the drop inlet components such as Class M6 
Concrete, Reinforcing Steel, Type D Frame and Grate, and Precast Drop 
Inlet Collar, will be the basis of payment for these items. 

If additions or reductions to the number of drop inlets are ordered by the 
Engineer, payment for the components required to construct the drop inlets 
will be made at the contract unit prices for the components of the drop 
inlets. 

TABLE OF DROP INLETS AND QUANTITIES 

Class 
Drop Drop M6 
Inlet Inlet Concrete 

Station LIR Size T:i~e {CuYd) 
666+75.00 24.35' L 1.5'x3' D 0.77 
666+75.00 63.62' L 1.5'x3' D 0.78 
667+23.54 24.35' R 1.5'x3' D 0.77 
667+23.54 73.65' R 1.5'x3' D 0.76 

Totals: 3.08 

Total Type D Frame and Grate Assembly 

TABLE OF BANK AND CHANNEL 
PROTECTION GABIONS 

Station LIR 
666+75 L 
667+24 R 

Total: 

TEMPORARY FENCE 

Quantity 
(CuYd) 

4.5 
4.5 

9.0 

Precast 
Drop Frame 

Reinf. Inlet and 
Steel Collar Grate/Lid 
{Lb) {Each) T:i~e 
116 1 D 
124 1 D 
116 1 D 
121 1 D 

477 4 

4 

An estimated 400' of temporary fence has been included in the plans which 
may or may not be used on the project. If temporary fence is needed, the 
Contractor shall verify the location of the temporary fence with the 
landowner prior to installation of the fence. 

I 
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SOUTH I I I DAKOTA IM 0909(81)406 

Plotting Date: 06/09/2016 

BRACE PANELS FOR ROW FENCE 

The E-Z Brace or an approved equal may be utilized as an alternate 
horizontal brace in the brace panels if approved by the Engineer. The E-Z 
Brace shall be attached to each wood post utilizing two 5/16" x 3" lag 
screws. Holes of appropriate diameter, based on wood post condition, shall 
be drilled before placement of lag screws. The following are contacts 
regarding the E-Z Brace: 

Roger Papka 
E-Z Brace 
1160 Karen St. 
Watertown, SD 57201 
605-881 -6142 

Dennis Mack 
E-Z Brace 
108 181

h St. NE 
Watertown, SD 57201 
605-881 -4990 

TABLE OF TYPE D48 CONCRETE CURB AND GUTTER 

Station 
666+67 .00 to 666+85.40 
666+67 .00 to 666+85.40 
667+15.54 to 667+36.20 
667+15.54 to 667+36.20 

LIR 
62.27' L 
25.76' L 
25.73' R 
72.27' R 

Quantity 
(Ft) 

18.4 
18.4 
20.7 
20.7 

Total: 78.2 
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TABLE OF CONSTRUCTION STAKING 
(See Special Provision for Contractor Staking) 

Begin End 
Roadway and Description 

Station Station 

I 90 Eastbound (3 Lanes AC Pavement) 659+33 667+63 

I 90 Eastbound (Structure No. 50-284-166) 667+63 671+41 

I 90 Eastbound (3 Lanes AC Pavement) 671+41 671+76 

I 90 Eastbound (Transition from 3 Lanes to 2 Lanes AC Pavement) 671+76 675+50 

I 90 Eastbound (Acceleration Lane Transition 4.5' to 0' AC Pavement) 675+50 677+76 

I 90 Westbound (Transition from 3 Lanes to 2 Lanes AC Pavement) 659+33 662+75 

I 90 Westbound (2 Lanes AC Pavement) 662+75 667+15 

I 90 Westbound (Structure No. 50-284-165) 667+15 670+93 

I 90 Westbound (2 Lanes AC Pavement) 670+93 675+50 

* 1 = Blue Top Stakes Only (Asphalt Concrete Pavement) 
** Grade Staking Quantity= (Length) x (Lane Factor) x (Sets of Stakes) 

Number Length Length 
of Lanes (Ft) (Mile) 

3 830 0.157 

3 378 

3 35 0.007 

3 374 0.071 

226 0.043 

3 342 0.065 

2 440 0.083 

2 378 

2 457 0.087 

Grade Staking 

**Grade Staking 
Lane *sets Miscellaneous Staking 

Factor of Quantity Quantity 

Stakes (Mile) (Mile) 

1.5 1 0.471 0.157 

1.5 0.011 0.007 

1.5 0.107 0.071 

0.5 0.021 0.043 

1.5 0.098 0.065 

0.083 0.083 

0.087 0.087 

Totals: 0.878 0.513 

Slope Staking Structure Staking 
Quantity Quantity 

(Mile) (Each) 

0.157 

0.007 

0.071 

0.043 

0.065 

0.083 

0.087 

0.513 2 

I 
STATE OF ~~----::--:-:-P~R:-:O~JE~CT~=-=----J._..::~~:..~~T~OT~A~L -I SHEET SHEETS 

SOUTH I I I DAKOTA IM 0909(81)406 

Plotting Date: 06/09/2016 
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0 Reinforced Concrete 
0 
<:" 

Circular Circular Safety End Circular 

18" 24" 24" 18" 24" 

Cl. 2 Cl. 2 16 Ga 16 Ga 

Station Offset (UR) Ft Ft Each Ft Ft 

662+80 R 94 2 

666+ 75.00-110.58' L to 666+75.00-24.35' L 38 44 

667+23.54-135.36' R to 667+23.54-24.35' R 48 58 

671+40.71-187.83' R to 672+20.17-141.94' R 78 

672+25 R 96 2 

Total: 86 190 4 102 78 

PIPE QUANTITIES 

Corrugated Metal 

Circular Flared End Circular Safety End 

18" 24" 24" 

Each Each Each 

2 

Circular Elbow 

18" 18" 24" 

12.5° 15° 25° 

Each Each Each 

2 

2 

2 

2 2 2 

I 
STATE OF ~~----::-:-:-:P':RO':'J~EC~T-:-:-::-:----~~~~~___.§T:!;!!O~TA:J::LLI SHEET SHEETS 

SOUTH I I I DAKOTA IM 0909(81)406 

Plotting Date: 06/09/2016 
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FENCE QUANTITIES 

0 Right-of-Way Fence Temporary Fence Post Panels 0 
<:" 

Type 2 Type 2 2 Post 3 Post 

Side Panel Panel 

Station to Station (UR) (Ft) (Ft) (Each) (Each) 

659+33 667+85 R 888 100 2 2 

666+37 667+04 L 113 100 3 

667+29 667+55 UR 53 2 

670+77 672+17 L 166 100 3 

671+01 671+27 UR 53 2 

671+58 672+88 R 172 100 4 

TOTALS: 1445 400 16 2 

Gates 

N.A.B.I. 

16' Barbed 
Wire Gate 

(Each) 

I 
STATE OF ~~----::-:-:-:P':RO':'J~EC~T-:-:-::-:----~~~~~......§T:!;!!O~TA:J::LLI SHEET SHEETS 

SOUTH I I I DAKOTA IM 0909(81)406 

Plotting Date: 06/09/2016 

Remove 
Fence 

(Ft) 

914 Post T)l(!e and Seguence: 

167 Right-of-way fence shall be 

60 constructed using alternate 

148 wood and steel posts except 

56 as noted. 

192 

1537 
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10’ 12’ 12’ 6’

0.02 Ft/Ft 0.02 Ft/Ft

9’9’ 10’ 5’

20:1

6:1
6:1

4" Topsoil

WB

CL

42’

11’

3:
1

Variable

CL

2’ Undercut 2’ Undercut

0.04 Ft/Ft
0.04 Ft/Ft

16" Surfacing16" Surfacing

WB INTERSTATE 90

659+33.39 to 662+75.00

to on plans profile
This point is grade referred

Match Line

TYPICAL GRADING SECTIONS

10’ 12’ 12’ 6’

0.02 Ft/Ft 0.02 Ft/Ft

9’9’ 10’ 5’

20:1

6:16:1

4" Topsoil

WB

CL

42’

11’

3:
1

Variable

CL

2’ Undercut 2’ Undercut

0.04 Ft/Ft 0.04 Ft/Ft

16" Surfacing16" Surfacing

WB INTERSTATE 90

662+75.00 to 675+50.00

to on plans profile
This point is grade referred

Match Line

9.42’*

*   Transition  Deceleration Lane 9.42’ to 0’   

   659+33.39 to 662+75.00

B11         B48



DAKOTA

SOUTH

STATE OF
PROJECT

SHEET
SHEETS

TOTAL

        IM 0909(81)406

 

6’ 12’ 12’ 8’9’ 9’10’5’

6:1
6:1

20:1

CL EB

CL

4" Topsoil

42’

13’ Variable

to on plans profile
This point is grade referred

0.04 Ft/Ft
0.02 Ft/Ft 0.02 Ft/Ft

0.04 Ft/Ft

16" Surfacing 16" Surfacing

2’ Undercut 2’ Undercut

EB INTERSTATE 90
659+33.39 to 675+50.00

12’#

3:1

 

8’ 9’

6:1

4" Topsoil

Variable

0.04 Ft/Ft

#
*
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EB INTERSTATE 90
675+50.00 to 677+75.80

*   Transition  Shoulder 8’ to 10’   

   676+75.80 to 677+75.80

6’ 12’ 12’9’10’5’

6:1

20:1

CL EB

CL

42’

to on plans profile
This point is grade referred

0.04 Ft/Ft
0.02 Ft/Ft 0.02 Ft/Ft

16" Surfacing

2’ Undercut

Remain In Place

Existing EB I90 Lanes

20:1

4:1

10’

Match Line

TYPICAL GRADING SECTIONS

   Transition  Acceleration Lane 12’ to 4.5’   

# 671+75.80 to 675+50.00

   Transition  Acceleration Lane 4.5’ to 0’   

# 675+75.80 to 677+75.8

4.5’
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0 
0 
<:" 

POINT STATION OFFSET 
CP 1 660+91 148' R 
CP2 662+75 0' R 

CP 3 668+12 24'R 

CP4 671+04 24'L 
CPS 678+17 18' R 

HORIZONTAL ALIGNMENT & CONTROL DATA 

MAINLINE 

Type Station Northing Easting 
POB 657+00.00 487368.087 2965280.008 

TL= 2600.00 N 87"25'20" E 

POE 683+00.00 487485.018 2967877.377 

HORIZONTAL AND VERTICAL CONTROL POINTS 
DESCRIPTION 

RT- 5/8" x 5' REBAR & CAP STAMPED "SDDOT CONTROL POINT"- MIDDLE OF 2 POST PANEL ALONG SOUTH ROW 
5/8" x 5' REBAR & CAP STAMPED "SDDOT CONTROL PT"- MIDDLE OF MEDIAN OF 1-90- 540'+/- WEST OF WEST END 
OF STRUCTURES 
RT- DURANAIL W/ WASHER STAMPED "SDDOT CONTROL PT"- TOP OF NW WINGWALL OF EASTBOUND 
STRUCTURE 
LT- DURANAIL & WASHER (UNSTAMPED)- TOP OF SE WINGWALL OF WESTBOUND STRUCTURE 
RT- 5/8" x 5' REBAR & CAP STAMPED "SDDOT CONTROL POINT"- IN SE CORNER OF CROSSOVER- 3'+/- NW OF 
DELINEATOR POST 

The coordinates shown on this sheet are based on the South Dakota State Plane Coordinate System. South Zone (NAD 83/2007); epoch 2010; Geoid 12A; SF= 0.9998470155 
The elevations shown on this sheet are based on NAVD 88. 

I 
STATE OF 11-----:-:-:-~PR~OJ~EC~T -:-:-::--"J._.: lsH::EE~T...j.l_;s~T~~T:,.~~~ 

SOUTH II I I DAKOTA IM 0909(81)406 

Plotting Date: 06/09/2016 

NORTHING EASTING ELEVATION 
487238.0430 2965677.3240 1323.11 
487393.5610 2965854.7280 1319.43 

487394.0070 2966392.2310 1330.81 

487 455.5190 2966681.4180 1339.61 
487 445.1840 2967395.7340 1359.85 

c: 
.g> 

! ·c: 
0 
I 

I 
gj 
c: 
c: 

~ 
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OH

B

A

?

BT

C

M

T

TV

T

T

M

W

R

R

GB

P PS

WC

Anchor

Antenna

Approach

Assumed Corner

Azimuth Marker

Bench Mark

Bearing Tree

Box Culvert

Bridge

Brush

Buildings

Bulk Tank

Cattle Guard

Cemetery

Centerline

Cistern

Clothes Line

Commercial Sign Double Face

Commercial Sign One Post

Commercial Sign Overhead

Commercial Sign Two Post

Concrete Symbol

Creek Edge

Curb/Gutter 

Curb 

Dam Grade/Dike/Levee

Ditch Block

Drainage Profile

Drop Inlet

Edge Of Asphalt

Edge Of Concrete

Edge Of Gravel

Edge Of Other

Edge Of Shoulder

Elec. Trans./Power Jct. Box

Fence Barbwire

Fence Chainlink

Fence Electric

Fence Misc.

Fence Rock

Fence Snow

Fence Wood

Fence Woven

Fire Hydrant

Flag Pole

Flower Bed

Gas Valve Or Meter

Gas Pump Island

Grain Bin

Guardrail

Gutter 

Guy Pole

Haystack

Hedge

Highway R.O.W. Marker

Rockpiles

Rock And Wire Baskets

River Edge

Riprap

Retaining Wall

Reference Mark

Rebar With Cap

Rebar

Railroad Trestle

Railroad Track

Railroad Switch

Railroad Signs

Railroad R.O.W. Marker

Railroad Profile

Railroad Milepost Marker

Railroad Crossing Signal

Public Telephone

Property Stone

Property Pipe With Cap

Property Pipe

Propane Tank

Power Tower Structure

Power Pole And Transformer

Power Pole

Power Meter

Power And Telephone Pole

Power And Light Pole

Playground Swing

Playground Slide

Pipe Without End Section

Pipe With Headwall

Pipe With End Section

Parking Meter

Overhead Utility Line

Overhang Or Encroachment

Misc. Post

Misc. Property Corner

Microwave Radio Tower

Merry-Go-Round

Manhole Water

Manhole Telephone

Manhole Storm Sewer

Manhole Sanitary Sewer

Manhole Misc

Manhole Gas

Manhole Electric

Mailbox

Lawn Sprinkler

Lake Edge

Irrigation Ditch

Iron Pin

Interstate Close Gate 

Satellite Dish

Septic Tank

Shrub Tree

Sidewalk

Sign Face

Sign Post

Slough Or Marsh

Spring

Stream Gauge

Telephone Fiber Optics

Telephone Junction Box

Telephone Pole

Television Cable Jct Box

Television Tower

Test Wells/Bore Holes

Traffic Signal

Trash Barrel

Tree Belt

Tree Coniferous

Tree Deciduous

Tree Stumps

Triangulation Station

Underground Electric Line

Underground Gas Line

Underground Sanitary Sewer

Underground Storm Sewer

Underground Tank

Underground Telephone Line

Underground Television Cable

Underground Water Line

Warning Sign One Post

Warning Sign Two Post

Water Fountain

Water Hydrant

Water Meter

Water Tower

Water Valve

Water Well

Weir Rock

Windmill

Wingwall

Witness Corner

State and National Line

County Line

Section Line

Quarter Line

Sixteenth Line

Property Line

Construction Line

R. O. W.  Line

New  R. O. W.  Line

Cut and Fill Limits 

Control of Access

New Control of Access

Street Marker 

Subsurface Utility Exploration Test Hole

HG

G

P

S

S

T

TV

W

T/F

Underground High Pressure Gas Line

Regulatory Sign Two Post 

Regulatory Sign One Post 

Guide Sign One Post

Guide Sign Two Post

Deck Edge

Doorway Threshold

(After Property Disposal)
Proposed ROW

BBQ Grill/ Fireplace

Misc. Line

Remove Concrete Pavement

Remove Concrete Sidewalk

Remove Concrete Driveway Pavement

Remove Asphalt Concrete Pavement

Remove Concrete Approach Pavement

Remove Concrete Median Pavement

Remove Concrete Curb

Remove Concrete Curb and Gutter

Remove Concrete Gutter

Detectable Warning

with 1.5% slope

and 30" x 48" Clear Space 

Pedestrian Push Button Pole 

ESSEnvironmental Sensitive Site

Drainage Arrow
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657+00657+00 660+00 665+00 670+00 675+00 680+00 683+00

3 PP 3 PP 2
 P
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1
/4
 L
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e

1
/1

6
 L
in
e

1/4 Line
1/4 Line

1/4 Line

1
/6

4
 L
in
e

1
/1

6
 L
in
e

Present US Hwy I-90
300’

300’

1

Tract

5
0
’ 
A
c
c
e
s
s
 E

a
s
e

m
e
n
t

ADDITION
LIFT STATION

Begin Type 2
659+33 R

Sec. 26 - T102N - R48W

671+03 - 58’ L to 671+88 - 63’ L

671+03 - 27’ L to 671+88 - 18’ L

667+28 - 62’ R to 668+12 - 57’ R

667+28 - 19’ R to 668+13 - 27’ R

at the following locations:
Remove Beam Guardrail

671+24 - 22’ L to 674+32 - 7’ L

671+23- 62’ L to 674+56 - 69’ L

664+79 - 6’ R to 667+91 - 22’ R

664+58 - 69’ R to 667+92 - 62’ R

at the following locations:
Remove 3 Cable Guardrail

(Incidental Work, Grading)
Take Out 12"-29’ RCP
667+97 R

(Incidental Work, Grading)
Take Out 12"-29’ RCP
667+53 L

(Incidental Work, Grading)
Take Out 12"-59’ CMP
667+97 - 57’ R to 668+18 - 112’ R

(Incidental Work, Grading)
Take Out 12"- 84’ CMP
667+53 - 57’ L to 667+77 - 138’ L

0.5 acres, more or less
Temporary Easment Containing

669+54.82 R660+24.14 to 

Parcel A1

Power Transmission Pole
Do Not Disturb
667+96 - 151’ R

End Type 2
667+85 R

Begin Type 2
666+37 L

End Type 2
667+04 L

Begin Type 2
670+77 L End Type 2

672+17 L

End Type 2
672+88 R

Begin Type 2
671+58 R

2 PP
2 PP 2 PP

2 PP

w/ 16’ Barbed Wire Gate
Type 2 Fence (Across Median)
667+29 L to 667+55 R

Type 2 Fence (Across Median)
671+01 L to 671+27 R

N1/2 SW1/4 

SE1/4 NW1/4 
W1/2 W1/2 NE1/4 

NW1/4 SE1/4 

Station 675+50
Begin Widening
End Grading

Present US Hwy I-90 WB

Present US Hwy I-90 EB

Station 677+75.80
End Widening
End IM 0909(81)406
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(14493 sq ft), more or less

0.33 ac, R.O.W. Taking

Parcel 1

Parcel 1 & A1

except Tract 1 of Lift Station Addition thereof

except that portion lying North of I-90 and 

Township 102 North-Range 48 West of the 5th P.M., 

N1/2 SW1/4 of Section 26-

& Chelsea J. Nelson

Nicole B. Haug a/k/a Nicole B. Nelson 

& Concrete Headwall (680.01)

Drainage Tubing (50’ Solid & 250’ Slotted)

Install 4" - 300’ Corrugated Polyethylene

671+60 - 156’ R to 674+50 - 120’ R

& Concrete Headwall (680.01)

Drainage Tubing (30’ Solid & 425’ Slotted)

Install 4" - 455’ Corrugated Polyethylene

670+00 - 100’ L to 674+50 - 110’ L

(Incidental Work, Grading)
Take Out 24"-75’ CMP Downspout
671+06 - 147’ R to 671+78 - 110’ R

(Incidental Work, Grading)
& 2 End Sections
Take Out 24"-88’ RCP
663+10 R

(Incidental Work, Grading)
& 2 End Sections
Take Out 18"-76’ RCP
663+86 L

(Incidental Work, Grading)
& 2 End Sections
Take Out 18"-73’ RCP
671+83 R

667+98 - 57’ R
667+97 - 28’ R
667+53 - 57’ L
667+53 - 27’ L
at the following locations:
Remove Drop Inlets

(Incidental Work, Structure)
Take Out 337’ Steel Girder Bridge

667+67 L to 671+04 L

(Incidental Work, Structure)
Take Out 330’ Steel Girder Bridge

668+11 R to 671+41 R

S
p
lit R

o
c
k
 C
re

e
k

Split Rock Creek

& 2 Safety Ends
Install 24"-94’ RCP
662+80 R

(Between Drop Inlet and Inslope Toe)
& 18" Flared End
& 2 - 12.5° Elbows
(4’, 32’ & 8’ Str Pipe)
& 18" - 44’ CMP Downspout
Install 18"- 38’ RCP
666+75.00-110.58’ L to 666+75.00-24.35’ L

& 2 Safety Ends
Install 24"-96’ RCP
672+25 R

667+23.54 - 73.65’ R
667+23.54 - 24.35’ R
666+75.00 - 63.62’ L
666+75.00 - 24.35’ L
at the following locations:
Type D Frame and Grate
with 6" Concrete Collar and
Install 1.5’x3’ Type D Drop Inlets

(Between Drop Inlet and Inslope Toe)
& 18" Flared End
& 2 - 15° Elbows
(8’, 42’ & 8’ Str Pipe)
& 18" - 58’ CMP Downspout
Install 18"- 48’ RCP
667+23.54-135.36’ R to 667+23.54-24.35’ R

671+10.6 to 675+20.9 L
670+86.0 to 673+68.3 L
664+77.4 to 667+75.8 R
662+70.9 to 667+45.4 R
at the following locations:
Install Guardrail

& 1 - 24" Flared End (Outlet)
& 1 - 24" Safety End (Inlet) 
& 2 - 25° Elbows
(20’, 48’ & 10’ Str Pipe)
Install 24" - 78’ CMP Downspout
671+40.71-187.83’ R to 672+20.17-141.94’ R

(4.5 CY)
Protection Gabions
Install Bank and Channel
666+75 L

(4.5 CY)
Protection Gabions
Install Bank and Channel
667+24 R

667+15.54 to 667+36.20 - 72.27’ R
667+15.54 to 667+36.20 - 25.73’ R
666+67.00 to 666+85.40 - 25.76’ L
666+67.00 to 666+85.40 - 62.27’ L
at the following locations:
Curb and Gutter
Install Type D48 Concrete

(See Section E)
Install 378’ - 5 1/2" Prestr. Girder Bridge
667+14.52 L to 670+92.98 L

(See Section E)
Install 378’ - 5 1/2" Prestr. Girder Bridge
667+63.02 R to 671+41.48 R

Station 659+33.39
Begin Grading
Begin IM 0909(81)406
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1400

1410

1420
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1440

655+00 660+00 665+00 670+00 675+00 680+00 685+00

 3.0
800

%

Elev 1319.67
PVI 664+61

K 231
G2 3.0800%
G1 -1.4881%
L 1055.00ft

Begin Grading
659+33.39

End Grading
675+50

End Widening
677+75.80
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Begin Bridge
667+63.02

End Bridge
671+41.48

MDG -1.4698%

MDG 3
.08

00%

RDG -0.9880%
Elev 1319.28
RDGPI 659+33

Elev 1316.18
MDGPI 664+73

Elev 1314.67
RDGPI 664+00

Elev 1349.34
MDGPI 675+50

RDGPI 671+50

Elev 1328.46

RDGPI 673+50

Elev 1340.76
RDG

 6
.1
48

6%

EB I-90

Elev 1339.61
DURANAIL W/ WASHER
671+04-24’ L
CP4

Q
El 1324.30

=21300

=28300

El 1321.40
Q

100

50

     cfs

     cfs

FL 1336.65

FL 1312.73

FL 1324.45

FL 1324.93

FL 1316.70

FL 1321.39

FL 1339.20

FL 1333.97

FL 1316.64

Embankment
445 CuYd of Excavation not used in Select Topping or 
not needed for Select Subgrade Topping Mixture and 
Waste is 26 CuYd of additional surfacing removal that is #
Paid for as Remove Concrete Surfacing**
Paid for as Unclassified Excavation*

3,561
471
694

2,160

236
 

Total

-77
771
617

1,543
67

169

#Waste 
-10% 

Sel Top (Surf)
+40%

Sel Top (Exc)
+40%
Emb

Total
**Surfacing Removal

*Sel Top Exc
Exc

3,561
720

2,010
831

Total
***Contr Furn Borrow
**Surfacing Removal

*Sel Top Exc
Exc

13,801
7,398
1,728
3,864

811

#Waste 
-10%

Sel Top (Surf)
+35%

Sel Top (Exc)
+35%
Emb

Total

-185
1,846
1,293
3,693
1,837
5,250

13,801
67

1,661

4,986

7,087
 

for Select Subgrade Topping Mixture
Waste is additional surfacing removal that is not needed #
Subgrade soil to be mixed with the crushed surfacing
Embankment and 1,122 CuYd for the Select Topping
Contractor Furnished Borrow includes 7,087 CuYd for ***
Paid for as Remove Concrete Surfacing**
Paid for as Unclassified Excavation*
811 CuYd of Unstable Material is included in the Excavation Quantity

that had waste
concrete surfacing material from a previous balance 
Out-of-Balance Select Topping Excavation is salvaged***
balance that had waste
Out-of-Balance Excavation is material from a previous**
Paid for as Unclassified Excavation*

796
151

504

141
 

Total
-17
168
168
336
47
94

-10%
Sel Top (Surf)

+50%
Sel Top (Exc)

+50%
Emb

796
151
188
416

41

Total
**Out-of-Balance Sel Top Exc

**Out-of-Balance Exc
*Sel Top Exc

Exc
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655+00 660+00 665+00 670+00 675+00 680+00 685+00

 3.0
800

%

K 231
G2 3.0800%
G1 -1.4881%
L 1055.00ft

Elev 1319.67
PVI 664+61

Begin Grading
659+33.39

End Grading
675+50

1
3
2
7
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2
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4
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2
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0

1
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5
1
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8

1
3
5
3
.2

2

Begin Bridge
667+14.52

End Bridge
670+92.98

End Shoulder Work
677+21.31

MDG -1.4698%

MDG 3
.08

00%

Elev 1324.11
MDGPI 659+33

Elev 1316.18
MDGPI 664+73

Elev 1349.34
MDGPI 675+50

G2 0.0308
G1 -0.0147
L 1055.00ft

RDG
 6
.1
48

6%

WB I-90

Elev 1330.81
DURANAIL W/ WASHER
668+12-24’ R
CP3

Elev 1359.85
5/8x5’ REBAR & CAP
678+17-18’ R
CP5

Elev 1323.11
5/8x5’ REBAR & CAP
660+91-148’ R
CP1

Elev 1319.43
5/8x5’ REBAR & CAP
662+75-04’ R
CP2

Q
El 1324.30

=21300

=28300

El 1321.40
Q

100

50

     cfs

     cfs

FL 1333.97

FL 1324.04

FL 1323.66

FL 1316.64

#Waste
-10%

Sel Top (Surf)
+35%

Sel Top (Exc)
+35%

Emb

Total

-147
1,468
1,028
2,937

734
2,099

8,438
319

1,321

3,965

2,833
 

8,438
3,486
1,640
3,312

0

Total 
**Contr Furn Borrow 
**Surfacing Removal 

*Sel Top Exc 
Exc

needed for Select Subgrade Topping Mixture
Waste is additional surfacing removal that is not #
Paid for as Remove Concrete Surfacing**
Paid for as Unclassified Excavation*

Total

-87
865
692

1,730
527

1,317

Total
# Out-of-Balance Exc
**Contr Furn Borrow
**Surfacing Removal

*Sel Top Exc
Exc

#Waste
-10%

Sel Top (Surf)
+40%

Sel Top (Exc)
+40%
Emb

5,067
380

1,450
801

2,198
238

 5,067
23

778

2,422

1,844
 

for Select Subgrade Topping Mixture
Waste is additional surfacing removal that is not needed#
balance that had waste
Out-of-Balance Excavation is material from a previous#
Subgrade soil to be mixed with the crushed surfacing
Embankment and 224 CuYd for the Select Topping 
Contractor Furnished Borrow includes 1226 CuYd for***
Paid for as Remove Concrete Surfacing**
Paid for as Unclassified Excavation*

Total
** Out-of-Balance Sel Top Exc

*Sel Top Exc
Exc

#Waste
-10%

Sel Top (Surf)
+50%

Sel Top (Exc)
50%
Emb

Total

-10
104
105
209

3
5

539
123
94

314

8
  

539
94

309
136

Select Topping or Embankment
Waste is additional excavation not used in #
previous balance that had waste
salvaged concrete surfacing material from a 
Out-of-Balance Select Topping Excavation is **
Paid for as Unclassified Excavation*
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I-90 Eastbound  Structure No. 50-284-166
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Interstate 90 Eastbound

662+00 663+00 664+00 665+00 666+00 667+00 668+00

Breakaway Cable Terminal

37.5’ W Beam Guardrail 

W Beam Guardrail

25’ Straight Class A
Beam Guardrail

Class A Thrie

12.5’ Straight Double

Beam Transition Section

6.25’ W Beam to Thrie
178’

3 Cable Guardrail

100’

Cable Transition

W Beam to 3

Guardrail Anchor

Slip Base 3 Cable

34:1 Flare Rate

150:1 Flare Rate

Breakaway Cable Terminal

37.5’ W Beam Guardrail 

W Beam Guardrail

25’ Straight Class A

Beam Transition Section

6.25’ W Beam to Thrie

Beam Guardrail

Class A Thrie

12.5’ Straight Double

354’

3 Cable Guardrail

1
2
’

1
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8
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1
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6
’

Guardrail Anchor

Slip Base 3 Cable

100’

Cable Transition

W Beam to 3
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’
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Begin Bridge
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Interstate 90 Westbound

670+00 671+00 672+00 673+00 674+00 675+00 676+00

34:1 Flare Rate

34:1 Flare Rate

Beam Guardrail

Class A Thrie

12.5’ Straight Double

Beam Guardrail

Class A Thrie

12.5’ Straight Double

Beam Transition Section

6.25’ W Beam to Thrie

Beam Transition Section

6.25’ W Beam to Thrie

W Beam Guardrail

25’ Straight Class A

W Beam Guardrail

25’ Straight Class A

Breakaway Cable Terminal

37.5’ W Beam Guardrail 

Breakaway Cable Terminal

37.5’ W Beam Guardrail 

100’

Cable Transition

W Beam to 3

290’

3 Cable Guardrail

100’

Cable Transition

W Beam to 3

162’

3 Cable Guardrail

Guardrail Anchor

Slip Base 3 Cable

Guardrail Anchor

Slip Base 3 Cable

1
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1
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1
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’

1
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’

End Bridge

670+92.98
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I-90 Westbound  Structure No. 50-284-165

Interstate 90 Westbound

11:1 Flare Rate

11:1 Flare Rate

Movable Concrete Barrier

Movable Concrete Barrier

Existing Structure

Existing Edge of Shoulder

Movable Concrete Barrier

663+00 664+00 665+00 666+00 667+00 668+00 669+00

1
2
’

1
2
’

1
2
’

 = 295’)
N

23 Units (L

 = 128’)
N

10 Units (L

to Bridge Ends" Detail Sheet

Movable Concrete Barriers

See "Attachment of

4"
�
18"-20"

Asphalt - 2:1 Slope

NCHRP 350 or MASH

Crash Attenuator meeting TL-3 for

NCHRP 350 or MASH

Crash Attenuator meeting TL-3 for

the work to cover the drop inlets will also be incidental to the contract unit price per each for "Traffic Control Movable Concrete Barrier".

"Traffic Control Movable Concrete Barrier".  If the Type D Frame and Grates need to be covered prior to placement of any leveling asphalt, 

Any asphalt quantities needed for the leveling and labor shall be incidental to the contract unit price per each for 

The detail above is an approximation. Placement of the barrier shall determine the actual amount of composite asphalt concrete needed if any.

The existing curbs in the approach slab may need to be leveled with composite asphalt concrete for installation of the Movable Concrete Barriers.

..
.\
T
e

m
p
o
ra
ry

B
a
rr
ie
rP
ro
te

c
ti
o
n

W
B
.d

g
n

F
il
e
 -
 

Plotting Date: 06/09/2016                       

P
lo
t 
S
c
a
le
 -
 

1
:4

0
P
lo
tt
e
d
 F
ro

m
 -
 

T
R

S
F
1
2
1
4
1

TEMPORARY GUARDRAIL LAYOUT
5
’

1
4
’

3
’

3
’

8
’

B20         B48



DAKOTA

SOUTH

STATE OF
PROJECT

SHEET
SHEETS

TOTAL

        IM 0909(81)406

I-90 Eastbound  Structure No. 50-284-166

W Beam Guardrail

25’ Straight Class A

Tangent End Terminal

50’ W Beam Guardrail

Note: All guardrail on this layout shall be salvaged once no longer needed. See general notes for more information.

Interstate 90 Eastbound

670+00 671+00 672+00 673+00 674+00 675+00 676+00

8
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6
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Beam Transition Section

6.25’ W Beam to Thrie

Beam Guardrail

Class A Thrie

12.5’ Straight Double

212.5’

W Beam Guardrail

Straight Class A

50’

Tangent End Terminal

W Beam Guardrail

Beam Guardrail

Class A Thrie

12.5’ Straight Double

Beam Transition Section

6.25’ W Beam to Thrie

End Bridge

671+41.48
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Curb

C

B
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g
e

L

Approved End Protection

Movable Concrete Barriers

Curb

PLAN VIEW

PLAN VIEW

VIEW A - A

Movable Concrete Barriers

See DETAILS on this

Barrier to Bridge

Sheet for connecting 

10
’’

14
’’

Bent No.  3 Rebar

2’- 0’’5’- 0’’

8’’ x 12’’ x 4’- 0’’

Wooden Post ( Typ. )

Movable Concrete Barriers
Cable

Railpost

Curb

PLAN VIEW

2’- 0’’5’- 0’’

8’’ x 12’’ x 4’- 0’’

Wooden Post ( Typ. )

Bridge End Block

B

2
’ 
- 
0
’’

5’ - 0’’ 2’ - 0’’

8’’ x 12’’ x 4’- 0’’

Wooden Post (Typ.)

AT BRIDGE ENDS 

Concrete Bridge Barrier

DETAIL ’’X’’

No.  3 Rebar
2
’’ R

ad
ius

6’’

Drill in and epoxy No.  3 Rebar.  See notes

under ’’Installing Dowels in Concrete’’.

VIEW B - B

Anchor Pin

 

Cable

4
’’
 

C

C

SEC.  C C-

Groundline

7 �’’ x 12’’ x 5’’

Spacer Block( Typ. )

See DETAIL ’’Y’’

DETAIL ’’Y’’

Traffic

Minimum Embedment of 4’’.

DETAIL ’’Z’’

Traffic
Spacer Block (Typ.)

7 �’’ x 12’’ x 5’’ 

8’’ x 12’’ x 4’ - 0’’ 

Wood Post

Top of inside face of Movable Barrier

to be offset even with face of end block.

Top of inside face of Movable 

Barrier to be offset even with 

Movable Barrier

end of barrier transition section.

Anchor Pin

Movable Barrier

End Block

4
’’

Anchor Pin

4
’’

LAYOUT OF MOVABLE CONCRETE BARRIER

Movable Concrete Barrier

MOVABLE BARRIER FASTENED TO BRIDGE RAIL POST

MOVABLE BARRIER FASTENED TO CONCRETE BARRIER

MOVABLE BARRIER FASTENED TO BRIDGE END BLOCK

Bent No. 3 Rebar

shown in VIEW A - A.

Use same spacing as 

Bent No.  3 Rebar

B

PLAN VIEW

Concrete Bridge Barrier

MOVABLE BARRIER FASTENED TO CONCRETE BARRIER

Thrie Beam Terminal Connectors

Movable Concrete Barriers

the Barriers are installed on a level surface.
The Contractor will ensure the entire width of 

Double Thrie Beam Guardrail

Cable used to attach Movable Barrier

to rail post shall be    inch Zinc Coated 

Wire Rope for Guardrail,  Type 1,  Class A

Coating,  conforming to AASHTO M30 or

as approved by the Engineer.  Cable shall 

be tightened and secured as approved by 

the Engineer.

�

Top of inside face of Movable Barrier

to be offset even with face of end block.

VIEW D - D

ATTACHMENT OF MOVABLE CONCRETE

BARRIERS TO BRIDGE ENDS
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Concrete Bridge Barrier

Movable Concrete Barrier

Thrie Beam Terminal Connectors

Double Thrie Beam Guardrail

DD

5/8" Dia. Bolts

5/8" Dia. Bolts   

2’- 0’’5’- 0’’8’’ x 12’’ x 4’- 0’’

Wooden Post( Typ. )

Bent No.  3 Rebar

A A

See DETAIL ’’X’’

4
’’
 

See DETAIL ’’Z’’

Movable Concrete Barrier

Concrete Bridge Barrier
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