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ESTIMATE OF QUANTITIES

=

=

BID ITEM

NUMBER ITEM GQUANTITY | UNIT
O03EDDTD | Mobilization Lump Sum LS
110ED7T30 | Remove Beam Guardrail 26745 Ft
110EDT30 | Remove Beam Guardrail 4745 Ft
110ED740 | Remove 3 Cable Guardrail Anchor Assembly 12 | Each
110ED760 | Remove Beam Guardrail Trailing End Terminal 1 | Each
110ED770 | Remove W Beam Guardrail Breakaway Cable 3 | Each
Terminal
110ED7T20 | Remowve W Beam Guardrail Deformed End 8 | Each
110EDEDD | Remove W Beam Guardrail End Terminal 4 | Each
110E4330 | Salvage W Beam Guardrail 2750 Ft
110E&D0D | Remove 3 Cable Guardrail for Reset 1.805 Ft
110E&200 | Remove Double Thrie Beam Guardrail for Reset 250 Ft
110EG220 | Remowve Double W Beam Guardrail for Reset 100.0 Ft
110E6230 | Remove W Beam Guardrail for Reset 11,5625 Ft
11DEE240 | Remowve W Beam to Thrie Beam Guardrail Transition 2 | Each
for Reset
110EG2E8 | Remowve W Beam Guardrail End Terminal for Resst 4 | Each
110EG270 | Remove W Beam Guardrail Flared End Termninal for 1 | Each
Resat
110EG270 | Remove W Beam Guardrail Flared End Terminal for 30 | Each
Resat
11DEG2ED | Remove W Beam Guardrail Tangent End Terminal for g | Each
Resat
110E&300 | Remowve Rubrail for Reset 1440 Ft
120EDE00 | Contractor Fumnished Bormmow Excavation 103 | Cu¥d
Z3DED100 | Remove and Replace Topsoil Lurmp Sum LS
260E1010 | Base Course 3250 Ton
J20E1200 | Asphalt Concrete Composite 1178 | Ton
828E0100 | 3 Cable Guardrail 1.013 Ft
B28E0200 | Reset 3 Cable Guardrail 1.805 Ft
B28E0300 | 3 Cable Guardrail Slip Base Anchor Assembly 13 | Each
G28ED400 | 3 Cable Guardrail Anchor Assembly 1 | Each
B28E1100 | 3 Cable Guardrail End Post 2 | Each
828E1102 | 3 Cable Guardrail Intermediate Post 14 | Each
B30EDD1D | Straight Class A Thrie Beam Guardrail with Wood B5D.0 Ft
Pasts
B30E0110 | Straight Double Class A Thrie Beam Guardrail with 12.5 Ft
Wood Posts
B30E0110 | Straight Double Class A Thrie Beam Guardrail with 100.0 Ft
Wood Posts
G30ED200 | Straight Class A Thrie Beam Rail 50.0 Ft
B30E1010 | Straight Class A W Beam Guardrail with Woed Posts 1,750.0 Ft
B30E1010 | Straight Class A W Beam Guardrail with Wooed Posts BT5.0 Ft
B30E1150 | Straight Double Class B W Beam Guardrail with 500 Ft
Wood Posts
B30E1210 | Straight Class B W Beam Rail 250 Ft
G30E2000 | W Beam to Thrie Beam Guardrail Transition 2 | Each
B30E2000 | W Beam to Thrie Beam Guardrail Transition 8 | Each
G30E2015 | W Beamn Guardrail Flared End Terminal 15 | Each
B30E2030 | W Beam Guardrail Breakaway Cable Terminal 1 | Each
B30E2110 | Beam Guardrail Post and Block 115 | Each

5:.?HrEIr-IIEEE ITEM GUANTITY | UMNIT
B30E2110 | Beam Guardrail Post and Block 3.348 | Each

" | B30EZ215 | W Beam Guardrail End Section Buffer 7 | Each
B30E5130 | Reset Double Thrie Baam Rail 25.0 Ft
G30E5180 | Reset W Beam Rail 11,5625 Ft
G30E5170 | Reset Double W Beam Rail 100.0 Ft
B30E5180 | Reset W Beam to Thrie Beam Guardrail Transition 2 | Each

*| B3DES207 | Reset W Beam Guardrail Flared End Temninal 1 | Each
B3A0ES207 | Reset W Beam Guardrail Flared End Temninal 30 | Each
G30E5208 | Reset W Beam Guardrail Tangent End Terminal &G | Each
B3DES5208 | Reset W Beam Guardrail End Terminal 4 | Each
B30E5220 | Reset Rubrail 1440 Ft

*| B30DE5540 | Reset Beam Guardrail Post 2 | Each
834E0D10 | Flagging 2000 | Houwr
B34E0110 | Traffic Control Signs 478 | SqgFt
B34E0120 | Traffic Control, Miscellaneous Lump Sum LS
G34E02685 | Type 3 Bamicade, 3" Double Sided 2 | Each
B34E0420 | Type C Advance Waming Amow Board 3 | Each
T34E0010 | Erosion Control Lump Sum LS

* - Denotes Mon-Participating

Revised: 10-15-2015 klh

SPECIFICATIONS

Standard Specifications for Roads and Bridges, 2015 Edition and Required
Provisions, Supplemental Specifications, and Special Provisions as included in
the Proposal.
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ENVIRONMENTAL COMMITMENTS

An Environmental Commitment is a measure that SDDOT commits to
implement in order to avoid, minimize, and/or mitigate a real or potential
environmental impact. Environmental commitments to various agencies and
the public have been made to secure approval of this project. An agency
mentioned below with permitting authority can influence a project if
perceived environmental impacts have not been adequately addressed.
Unless otherwise designated, the Contractor’'s primary contact regarding
matters associated with these commitments will be the Project Engineer.
These environmental commitments are not subject to change without prior
written approval from the SDDOT Environmental Office. The environmental
commitments associated with this project are as follows:

COMMITMENT B2: WHOOPING CRANE

The Whooping Crane is a spring and fall migratory bird in South Dakota that
is about 5 feet tall and typically stops on wetlands, rivers, and agricultural
lands along their migration route. An adult Whooping Crane is white with a
red crown and a long, dark, pointed bill. Immature Whooping Cranes are
cinnamon brown. While in flight, their long necks are kept straight and their
long dark legs trail behind. Adult Whooping Cranes' black wing tips are
visible during flight.

Action Taken/Required:

Harassment or other measures to cause the Whooping Crane to leave the
site is a violation of the Endangered Species Act. If a Whooping Crane is
sighted roosting in the vicinity of the project, borrow pit, or staging site
associated with the project, cease construction activities in the affected area
until the Whooping Crane departs and contact the Project Engineer. The
Project Engineer will contact the Environmental Office so that the sighting
can be reported to USFWS.

COMMITMENT B4: BALD EAGLE

Bald eagles are known to occur in this area.

Action Taken/Required:

If a nest is observed within one mile of the project site, notify the Project
Engineer immediately so that he/she can consult with the Environmental
Office for an appropriate course of action.

COMMITMENT E: STORM WATER

Construction activities constitute less than 1 acre of disturbance.

Action Taken/Required:

At a minimum and regardless of project size, appropriate erosion and
sediment control measures must be installed to control the discharge of
pollutants from the construction site.

COMMITMENT H: WASTE DISPOSAL SITE

The Contractor shall furnish a site(s) for the disposal of construction and/or
demolition debris generated by this project.

Action Taken/Required:

Construction and/or demolition debris may not be disposed of within the
State ROW.

The waste disposal site(s) shall be managed and reclaimed in accordance
with the following from the General Permit for Highway, Road, and Railway
Construction/Demolition Debris Disposal Under the South Dakota Waste
Management Program issued by the Department of Environment and
Natural Resources.

The waste disposal site(s) shall not be located in a wetland, within 200 feet
of surface water, or in an area that adversely affects wildlife, recreation,
aesthetic value of an area, or any threatened or endangered species, as
approved by the Project Engineer.

If the waste disposal site(s) is located such that it is within view of any ROW,
the following additional requirements shall apply:

1. Construction and/or demolition debris consisting of concrete, asphalt
concrete, or other similar materials shall be buried in a trench completely
separate from wood debris. The final cover over the construction and/or
demolition debris shall consist of a minimum of 1 foot of soil capable of
supporting vegetation. Waste disposal sites provided outside of the State
ROW shall be seeded in accordance with Natural Resources Conservation
Service recommendations. The seeding recommendations may be obtained
through the appropriate County NRCS Office. The Contractor shall control
the access to waste disposal sites not within the State ROW through the use
of fences, gates, and placement of a sign or signs at the entrance to the site
stating “No Dumping Allowed".

2. Concrete and asphalt concrete debris may be stockpiled within view
of the ROW for a period of time not to exceed the duration of the project.
Prior to project completion, the waste shall be removed from view of the
ROW or buried and the waste disposal site reclaimed as noted above.

The above requirements will not apply to waste disposal sites that are
covered by an individual solid waste permit as specified in SDCL 34A-6-58,
SDCL 34A-6-1.13, and ARSD 74:27:10:06.

Failure to comply with the requirements stated above may result in civil
penalties in accordance with South Dakota Solid Waste Law, SDCL 34A-6-
1.31.

All costs associated with furnishing waste disposal site(s), disposing of
waste, maintaining control of access (fence, gates, and signs), and
reclamation of the waste disposal site(s) shall be incidental to the various
contract items.

STATE OF PROJECT SHEET
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COMMITMENT I: HISTORICAL PRESERVATION OFFICE CLEARANCES

The SDDOT has obtained concurrence with the State Historical Preservation
Office (SHPO or THPO) for all work included within the project limits and all
designated option borrow sites provided within the plans.

Action Taken/Required:

All earth disturbing activities not designated within the plans require review
of cultural resources impacts. This work includes, but is not limited to:
staging areas, borrow sites, waste disposal sites, and all material processing
sites.

The Contractor shall arrange and pay for a cultural resource survey and/or
records search. The Contractor has the option to contact the state
Archaeological Research Center (ARC) at 605-394-1936 or another qualified
archaeologist, to obtain either a records search or a cultural resources
survey. A record search might be sufficient for review; however, a cultural
resources survey may need to be conducted by a qualified archaeologist.

The Contractor shall provide ARC with the following: a topographical map or
aerial view on which the site is clearly outlined, site dimensions, project
number, and PCN. If applicable, provide evidence that the site has been
previously disturbed by farming, mining, or construction activities with a
landowner statement that artifacts have not been found on the site.

The Contractor shall submit the records search or cultural resources survey
report and if the location of the site is within the current geographical or
historic boundaries of any South Dakota reservation to SDDOT
Environmental Engineer, 700 East Broadway Avenue, Pierre, SD 57501-
2586 (605-773-3180). SDDOT will submit the information to the appropriate
SHPO/THPO. Allow 30 Days from the date this information is submitted to
the Environmental Engineer for SHPO/THPO review.

If evidence for cultural resources is uncovered during project construction
activities, then such activities shall cease and the Project Engineer shall be
immediately notified. The Project Engineer will contact the SDDOT
Environmental Engineer in order to determine an appropriate course of
action.

SHPO/THPO review does not relieve the Contractor of the responsibility for
obtaining any additional permits and clearances for staging areas, borrow
sites, waste disposal sites, or material processing sites that affect wetlands,
threatened and endangered species, or waterways. The Contractor shall
provide the required permits and clearances to the Project Engineer at the
preconstruction meeting.

COMMITMENT R: FIRE PREVENTION IN THE BLACK HILLS AREA

This project is located within the confines of the Black Hills Forest Fire
Protection Boundary.

Action Taken/Required:

The Contractor shall adhere to the “Special Provision for Fire Plan”.




PROJECT COORDINATION

The Contractor shall coordinate guardrail repair work with any project that is
adjacent to the repair location.

The Contract or shall coordinate guardrail work on 14A MRM 41.1 L with the
City of Deadwood fence installation project.

UTILITIES

The Contractor shall contact the involved utility companies through South
Dakota One Call (1-800-781-7474) prior to starting work. It shall be the
responsibility of the Contractor to coordinate work with the utility owners to
avoid damage to existing facilities.

Utilities are not planned to be affected on this project. If utilities are identified
near the improvement area through the SD One Call Process as required by
South Dakota Codified Law 49-7A and Administrative Rule Article 20:25, the
Contractor shall contact the Project Engineer to determine modifications that
will be necessary to avoid utility impacts.

SAWING IN EXISTING SURFACING

Where new asphalt concrete is placed adjacent to existing asphalt concrete,
the existing pavement shall be sawed full depth to a true line with a vertical
face. No separate payment shall be made for sawing.

REMOVE ASPHALT CONCRETE PAVEMENT

Where the existing guardrail posts that are to be removed are located within
asphalt the Contractor shall remove the damaged asphalt as directed by the
Engineer.

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.

Contractor furnished borrow in the Table of Guardrail Quantities will be used
to build the additional embankment required for Standard Plate 630.45 and
630.46. Plans quantity will be the paid amount unless changes are ordered
by the Engineer.

BASE COURSE

Base Course shall be furnished by the Contractor.

At the locations listed in the Table of Guardrail Quantities the Base Course
thickness shall be 6” to 8” to match existing surfacing thickness. Compaction
shall be to the satisfaction of the Engineer.

All other requirements of the Standard Specifications for Base Course shall
apply.

ASPHALT CONCRETE COMPOSITE

Mineral aggregate for the Asphalt Concrete Composite shall conform to the
requirements of the Standard Specifications for Class E, Type 1

All other requirements in the Standard Specifications for Asphalt Concrete
Composite shall apply.

The asphalt binder used in the mixture shall be PG 64-22, PG 64-28 or PG
58-28 Asphalt Binder.

GUARDRAIL — Hwy 44

The guardrail posts shall be 7’ long as noted in the Table of Guardrail
Quantities. The guardrail post shall be placed at the break point of the
inslope to maintain the shoulder width of 5’.

RESET W BEAM GUARDRAIL END TERMINAL

This bid item is provided for resetting “Curved W Beam Guardrail Terminal”
at the locations provided in the table of guardrail. This work shall be
performed in accordance with standard plate 630.70. An additional quantity
of “Beam Guardrail Post and Block” has been provided for installing new
posts in the “Curved W Beam Guardrail Terminal. All costs associated with
this work shall be incidental to the contract unit price per each for “Reset W
Beam Guardrail End Terminal” and for “Beam Guardrail Post and Block”.

SALVAGE W BEAM GUARDRAIL

Steel beam rail, end terminals, and hardware items shall become the
property of the State and shall be removed, hauled, and neatly stacked at
the Rapid City South Maintenance Yard located along SD 79 south of Rapid
City as approved by the Engineer.

Existing guardrail post and blocks shall become the property of the
Contractor and shall be removed from the project limits. Payment for
removing, hauling, and stacking the guardrail items shall be incidental to the
contract unit price per foot for “Salvage Beam Guardrail”.

STATE OF PROJECT SHEET
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REMOVE 3 CABLE GUARDRAIL ANCHOR ASSEMBLY

The Contractor shall provide the backfill material necessary as a result of the
guardrail footing removal. All costs associated with removing and disposing
of the concrete anchor, backfilling and compaction shall be incidental to the
contract unit price per each “Remove 3 Cable Guardrail Anchor Assembly”.

REMOVE GUARDRAIL POST FROM CONCRETE SIDEWALK

The Contractor shall note that a portion of the guardrail located along Hwy
14A MRM 41.1 L will be removed and installed through the concrete
sidewalk. Sawing necessary to safely remove posts without damaging the
concrete sidewalk shall be incidental to the contract unit price per foot for
“Remove beam guardrail”. Where posts are to be placed through the
concrete sidewalk the Contractor shall provide oversized holes, also known
as the “leave-out”, through the sidewalk. The dimension of the leave-out is
15" x15". The leave out shall have a minimum of 7” from the back of the
post. The leave-outs may be filled with low-strength grout or asphalt
concrete that has a compressive strength of 120 psi or less.

GUARDRAIL

Type 4 rail shall be AASHTO M180-00 Type 4 Weathering Steel. The end
terminal rails and impact head shall be powder coated the same color as the
adjacent weathering steel rails as approved by the Engineer.

At locations where guardrail layouts are not provided the new guardrail will
be placed at the existing location.

“3 Cable Guardrail Intermediate Post” includes all costs to furnish and
install either | Beam or Flanged type of posts. The post for this item shall
be furnished and installed consistent with the type of posts presently in
place at the proposed repair site.

The removal of excess granular material build up that is required to make
room for the surfacing shall be incidental to the various bid items on the
project.

All reset portions of W Beam and Thrie Beam Guardrail sections shall
include the removal of existing wood guardrail posts and resetting with new
posts and block to the proper alignment with the steel beam guardrail.

The Contractor shall furnish new galvanized steel hardware for resetting
beam rail in accordance with the details provided in these plans. All costs to
furnish and install new bolts, nuts, washers, nails, and miscellaneous shall
be incidental to the various bid items on the project.

All removed guardrail items that are not reused shall become the property of
the Contractor.

GUARDRAIL DELINEATORS

All guardrail delineation shall be reset on the new post. Costs for resetting
the delineators shall be incidental to the various guardrail bid items on the
project.
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Remove W
Remove Beam Reset W
Remove3d | DoubleW | RemoveW = Guardrail Straight Class Beam
Remove Cable Beam Beam Flared End = Remove =~ AWBeam | Straight Beam Guardrail Asphalt
Beam  Guardrail for | Guardrail for = Guardrail for | Terminal for | Rubrail for = Guardrailw/ | ClassBW | Guardrail Reset3Cable ResetW | ResetDouble Flared End Concrete
Location MRM LR Guardrail Reset Reset Reset Reset Reset | Wood Post | BeamRail ' Post&Block — Guardrail | BeamRail | WBeamRal ~ Terminal | ResetRubrail Base Course | Composite Comments
Str. No. Ft Ft Ft Ft Each Ft Ft Ft Each Ft Ft Ft Each Ft Ton Ton
Butte County
SD Hwy 34
10-114-411 1281 Right Side 234 234 Reset 3 Cable Guardrail to carrect height
10-130-416 14.29 Left Side 255 255 Reset 3 Cable Guardrail to correct height
US Hwy 212
10-103-367 14.10 Left Off 1 172 Reset 3 Cable Guardrail to carrect height
SD Hwy 79
Replace 12.5 ft of W Beam, Remove for Reset and Reset Flared End Teminal
10-310-416 12542 Right On 125 125 25 1 12 125 i 25 125 1 12 28 98 includes Removing & Resetting 2 HBA Post
Remove for Reset and Reset Flared End Teminal includes Removing &
Right Off 125 50 1 12 21 50 125 1 12 28 104 Resetting 2 HBA Post
Remove for Reset and Reset Flared End Teminal includes Removing &
Left On 125 50 1 12 21 50 125 1 12 28 104 Resetting 2 HBA Post
Replace 12.5 ft and 25 ft of W Beam, Remove for Reset and Reset Flared End
Left Off 315 125 125 1 12 315 15 125 125 1 12 28 104 Teminal includes Removing & Resetting 2 HBA Post
Meade County
SD Hwy 79
Beam, Remove for Reset and Reset Flared End Teminal includes Removing &
47-060-329 12073 Right On 75 125 625 1 22 50 25 13 625 125 1 22 122 Resetting 2 HBA Post
Right Off 125 50 1 12 13 50 125 1 12 28 104 Resetting 2 HBA Post
Replace 1251t section of W Beam, Remove for Reset and Reset Flared End
Left On 125 125 315 1 12 125 13 315 125 1 12 28 9.8 Teminal includes Removing & Resetting 2 HBA Post
Left Off 125 1125 1 12 13 1125 125 1 12 3l 134 Resetting 2 HBA Post
TOTALS: 1315 661.0 100.0 4000 8.0 96.0 1125 250 126.0 661.0 4000 100.0 8.0 96.0 199.0 86.8
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TABLE OF GUARDRAIL — BELLE FOURCHE AREA — Participating (Cont.)
Straight
Remove W |Double Class A| Straight Class W Beam
Remove Beam Beam Thrie Beam AWBeam |WBeamto Thrie  Guardrail Beam
Remove Beam | Guardrail End | Guardrail for | Guardrail with | Guardrail w/ | Beam Guardrail | Flared End | Guardrail Post Reset W Beam
Location MRM L/R Guardrail Terminal Reset Wood Posts |~ Wood Post Transition Terminal & Block Ralil Comments
Str. No. Ft Each Ft Ft Ft Each Each Each Ft
Harding County
SD Hwy 79
32-517-215 210.59 Right On 31.25 12.5 12.5 1
Right Off 18.75 62.5 12,5 1 10 62.5 reset 18 ft of Thrie Beam and 62 ft of W Beam to the correct height
Left On 18.75 25 12.5 1 4 25 reset 18 ft of Thrie Beam and 25 ft of W Beam to the correct height
Left Off 43.75 62.5 125 25 1 10 62.5 one 25 ft section of W Beam contains 2 sets of short slots (SRT 350)
32-531-001 232.25 Right On 93.75 12.5 75 1 2 one 25 ft section of W Beam is attached to ET 2000 head, one of the wood posts is a CRT
Right Off 18.25 125 1 1 replace wood post #1 and reset ET 2000 head
Left On 56.25 125 375 1 1 W Beam lengths are 25 ft & 12.5 ft, replace wood post #1
Left Off 31.25 12.5 12.5 1
SD Hwy 20
32-242-255 26.86 Right Off 112.5 18 1125 reset W Beam to correct height
Left On 1125 18 1125 reset W Beam to correct height - includes SRT 350 end
Left Off 62.5 10 62.5 reset 62 ft of W Beam to correct height
US Hwy 85
32-327-097 145.07 Right Off 125 1 125 1
Left On 125 1 125 1
32-330-029 151.99 Right Off 50 8 50 reset 50 ft of W Beam to correct height
Left Off 125 21 125 replace wood post #1 (ET 2000), reset 125 of W Beam to correct height
TOTALS: 337.0 2 612.5 100.0 187.5 8 2 103 612.5




TABLE OF GUARDRAIL —BELLE FOURCHE AREA - Nonparticipating

STATE OF PROJECT SHEET

TOTAL
SHEETS

SOUTH
DAKOTA

PH 0040(311) 8

43

3 Cable Straight Class| W Beam to
Remove Guardrail A W Beam Thrie Beam Beam W Beam
Beam Intermediate | Guardrail w/ Guardrail Guardrail Guardrail End
Location MRM L/R Guardrail Post Wood Post Transition Post & Block |Section Buffer Comments
Str. No. Ft Each Ft Each Each Each
Butte County
US Hwy 212
10-156-360 19.59 Left Off 1 replace wood post #1 (ET 2000)
10-309-368 36.42 Left On 2 replace two standard wood posts
10-324-337 40.63 Right On 1 Replace wood post #2 (FLEAT)
10-357-312 44.91 Left On 1 replace wood post #2 (FLEAT)
10-496-208 62.15 Right Off 1 replace wood post #1 (FLEAT)
SD Hwy 79
10-310-399 127.15 Left On 1 replace 1 standard wood post
Left Off 2 replace 2 standard wood posts
10-310-242 142.90 Right Off 1 replace 1 standard wood post
Left On 25 25 1 replace two 12.5 ft sections of W Beam
Left Off 25 25 1 replace 25 ft section of W Beam
10-310-215 145.58 Right On 1 replace wood post #1 (SRT 350)
10-310-196 147.53 Right 9 replace nine S3x5.7 steel | beam posts for 3 cable G.R.
Left 2 replace two S3x5.7 steel | beam posts for 3 cable G.R.
10-386-067 166.55 Right On 25 25 1 25 ft section of W Beam contains 2 sets of short slots (SRT 350), wood post is a CRT
2 replace 2 wood posts
US Hwy 85
10-100-347 58.47 Right Off 25 25 1 replace two 12.5 ft sections of W Beam, replace 1 standard wood post
Left On 1 replace 1 standard wood post
Left Off 3 replace 3 standard wood posts
10-105-261 67.37 Right Off 1 replace SRT 350 end (boxing glove)
Left Off 1 replace SRT 350 end (boxing glove)
10-146-229 72.59 Right On 25 25 replace one 25 ft section of W Beam
Right Off 2 one of the wood posts to be replaced is a CRT
10-249-135 87.18 Right On 2 replace wood post #1 (FLEAT) and one regular post
Right Off 1 replace wood post #1 (FLEAT)
Left On 3 replace wood post #2 (FLEAT), one CRT post and one regular wood post
Left Off 31.25 25 1 1 replace 25 ft section of W Beam, replace thrie beam transition
10-249-129 87.80 Right On 6 replace wood post #1 & #2 (FLEAT), three CRT posts and one regular post
Right Off 1 replace wood post #1 (FLEAT)
Left On 2 replace wood post #1 (FLEAT) and one standard post
Left Off 1 replace wood post #1 (FLEAT)
10-250-086 92.04 Right On 7 replace wood post #1 & #2 (FLEAT), and five CRT posts
Right Off 37.5 37.5 8 replace one 25 ft & one 12.5 section of W Beam, wood post #1 & #2 (FLEAT) and six CRT posts
Left Off 1 replace wood post #1 (FLEAT)
10-250-060 94.69 Right On 17 replace wood post #1 & #2 (FLEAT), five CRT posts and 10 standard posts
Left Off 2 replace wood post #1 & #2 (FLEAT)
TOTALS: 193.75 11 187.5 1 75 2




TABLE OF GUARDRAIL —BELLE FOURCHE AREA — Nonparticipating (Cont.)

STATE OF
SOUTH
DAKOTA

PROJECT

PH 0040(311)

SHEET

TOTAL
SHEETS

43

Straight
3 Cable Class AW W Beam
Remove 3 Cable Guardrail Beam Beam Guardrail | Reset Beam
Beam Guardrail | Intermediate | Guardrail w/ Guardrail End Section | Guardrail
Location MRM L/R Guardrail End Post Post Wood Post | Post & Block Buffer Post Comments
Str. No. Ft Each Each Ft Each Each Each
Meade County
SD Hwy 79
47-060-383 116.37 Right Off 4 replace 4 standard wood posts
SD Hwy 73
47-755-203 154.91 Left Off 1
Harding County
SD Hwy 79
32-423-471 178.08 Left Off 1 replace wood post #1 (ET 2000)
32-250-166 215.52 Left Off 1 Reset HBA post #1
32-520-136 218.51 Right On 50 50 replace two 25 ft sections of W Beam
Left On 1 Reset HBA post #1
Left Off 50 50 1 replace two 25 ft sections of W Beam
SD Hwy 20
32-215-255 24.24 Left On 2 replace 2 standard wood posts
32-451-284 49.68 Right On 1 replace wood post #1 (ET 2000)
25 ft section of W Beam is attached to ET 2000 head, one of the two wood
Right Off 25 25 2 posts to be replaced is post #1 (ET 2000)
Left On 2 replace 2 standard wood posts
Left Off 1 replace wood post #2 (ET 2000)
US Hwy 85
32-327-097 145.07 Left Off 1 replace wood post #2 (FLEAT)
32-330-029 151.99 Right On 1 replace one wood CRT post
Ziebach County
US Hwy 212
69-105-289 126.36 Right On 25 25 1 replace SRT 350 end (boxing glove)
one 12.5 ft section of W Beam contains 2 sets of short slots (SRT 350),
Right Off 50 50 remaining W Beams lengths are 12.5 ft and 25 ft
Left On 25 25
Left Off 25 25 1 replace SRT 350 end (boxing glove)
Perkins County
SD Hwy 73
53-380-131 229.60 Right Off 1 replace BCT end (boxing glove)
Left On 50 50 2 replace 50 ft of W Beam, tubes for wood post #1 & #2 are missing
Left Off 2 1 replace BCT end (boxing glove)
53-380-119 230.77 Right On 2 2 replace two S3x5.7 steel | beam posts for 3 cable G.R.
Right Off 4 1 replace BCT end (boxing glove)
Left On 3 5 replace 5 standard wood posts
Left Off 2 replace 2 standard wood posts
TOTALS: 300.0 2 3 300.0 34 5 2




TABLE OF GUARDRAIL — RAPID CITY AREA - Participating

STATE OF PROJECT SHEET

SOUTH

TOTAL
SHEETS

DAKOTA

PH 0040(311) 10

43

Remove W
Remove W | Remove W Beam Reset W
Beam Beam Guardrail Straight Reset W Beam * Reset W
Remove W  Guardrail Guardrail Tangent @ Class AW Beam Beam Guardrail Beam
Remove Beam End Flared End End Beam Guardrail Guardrail = Tangent | Guardrail Asphalt
Beam Guardrail Terminal for | Terminal for Terminal for Guardrail w/,  Post & Reset W | Flared End End End Concrete
Location L/R Guardrail | for Reset Reset Reset Reset Wood Post Block Beam Rail | Terminal | Terminal @ Terminal HComposite Comments
MRM to MRM Ft Ft Each Each Each Ft Each Ft Each Each Each Ton
Pennington County All 7' post, 3.125' spacing
SD 44 Asphalt Concrete Composite for leveling End Terminal area
27.08 27.17 R 500 2 175 500 2 5
27.12 27.21 L 387.5 2 139 387.5 2 5
27.62 27.7 L 462.5 1 1 155 462.5 1 1 2.5 * Curved W Beam Guardrail Terminal
27.68 27.74 R 287.5 1 1 99 287.5 1 1 2.5 * Curved W Beam Guardrail Terminal
27.91 28.22 R 1525 2 503 1525 2 5
28.41 28.61 R 950 2 319 950 2 5
28.54 28.65 L 525 2 183 525 2 5
29.06 29.27 L 1175 1 1 383 1175 1 1 2.5 * Curved W Beam Guardrail Terminal
29.22 29.29 R 262.5 2 99 262.5 2 5
33.08 33.17 R 387.5 2 139 387.5 2 5
33.47 33.54 R 275 2 103 275 2 5
33.48 33.59 L 625 1 1 207 625 1 1 25 * Curved W Beam Guardrail Terminal
33.55 33.62 R 275 2 103 275 2 5
Lawrence County
US 14A
All rail AASHTO Type 4 Rail, Remove W Beam Guardrail
36.0 +0.11136.0 + 0.18¢ R 25 287.5 2 25 57 287.5 2 Tangent End Terminal for Reset includes 50' of W Beam Rail
All rail AASHTO Type 4 Rail, MRM 36.51 Kirk Road, Remove
36.0 + 0.18736.51 +0.01 R 225 225 2 225 47 225 2 W Beam Guardrail Tangent End Terminal for Reset includes 50'
All rail AASHTO Type 4 Rail, Remove W Beam Guardrall
36.51 + 0.0536.51 + 0.1¢ R 50 675 2 50 119 675 2 Tangent End Terminal for Reset includes 50" of W Beam Rail
TOTALS: 300 8825.0 4 22 6 300.0 2830.0 8825.0 22 6 4 55.0




TABLE OF GUARDRAIL — RAPID CITY AREA — Participating (Cont.)

STATE OF
SOUTH
DAKOTA

PROJECT

PH 0040(311)

SHEET

TOTAL
SHEETS

11

43

Revised: 10-15-2015 klh

Straight
Remove W Straight Double
Remove 3 Remove Beam 3Cable ClassAW ClassBW
Cable Beam Guardrail Remove W Remove 3 Remove W Guardrail ~ Beam Beam W Beam Beam
Guardrail Guardrail Breakaway Beam Salvage W Cable Beam  Remove Reset3  Slip Base Guardrail Guardrail Guardrail Guardrail
Anchor Trailing End Cable Deformed Beam Guardrail for Guardrail Rubrail 3 Cable Cable Anchor  w/Wood w/Wood Flared End Post & Reset W Reset
Location Assembly Terminal Terminal End Guardrail Reset for Reset for Reset Guardrail Guardrail Assembly Post Post Terminal Block  Beam Rail Rubrail
MRMto MRM Each Each Each Each Ft Ft Ft Ft Ft Ft Each Ft Each Each Ft Ft
Pennington County
[-90 Exit 57
Eastbound Median 2 350 134 350 2
Westbound Median 2 360 124 360 2
Exit 59
Eastbound Median 2 292 208 292 2
Westbound Median 2 232 268 232 2
Exit 78 Cross Road
Northbound On End 1 50 25 12 125 1 8 50 12
Off End 1 50 125 12 12.5 1 20 125 12
Southbound On End 1 125 150 12 125 1 20 125 12
Off End 1 50 25 12 125 1 4 25 12
Exit 116 Cross Road
Eastbound 2 350 375 2 55 350
Westbound 2 350 50 2 55 350
Exit 121 Cross Road
Northbound 2 300 25 2 47 300
Southbound 2 300 50 2 47 300
TOTALS: 8 1 3 8 275 1234 1625 48 734 1234 8 162.5 50 12 256 1625 48
TABLE OF GUARDRAIL — RAPID CITY AREA - Nonparticipating
Straight
Remove W Double Straight Straight
Beam Class A Class A Class AW Reset W
Guardrail = Thrie Beam | Thrie Beam| Straight Beam W Beam to Beam Beam
Remove |Flared End  Guardrail | Guardrail Class A Guardrail |Thrie Beam| Guardrail | Guardrail
Beam Terminal = with Wood | w/Wood |Thrie Beam| w/Wood | Guardrail = Postand | Flared End
Location L/R Guardrail | for Reset Posts Post Guardrail Post Transition Block Terminal Comments
MRM to MRM Ft Each Ft Ft Ft Ft Each Each Each
Lawrence County
US 14A
34.0+0.096 34.0+0.776 L 837.5 837.5 All rail AASHTO Type 4 Rail
41.0+0.01 41.0+0.2 L 643.25 1 12.5 625 1 6 1 See note on removing guardrail post from sidewalk
41.01 +0.013 41.03 +0.121 R 375 225 50 100 Straight Class A Thrie Beam Guardrail attached to concrete barrier on Railroad Street
TOTALS: 1855.75 1 12.5 850 50 937.5 1 6 1




STATE OF
SOUTH

PROJECT SHEET

TOTAL
SHEETS

DAKOTA PH 0040(311) 12 43
TABLE OF GUARDRAIL — CUSTER AREA - Participating
Remove W
Remove 3 Beam to Thrie Straight W Beam
Cable Remove Remove Dbl Remove W Beam 3Cable 3Cable | ClassAW  WBeam  Guardrail Reset Contractor
Guardrail ~ WBeam ThrieBeam  Beam Guardrail Guardrail Slip|  Guardrail Beam  Guardrail =~ Breakaway Beam Double Furnished Asphalt
Anchor End  Guardrail ~ Guardrail | Transitionfor| 3Cable | BaseAnchor ~ Anchor |Guardrailw/| Flared End Cable Guardrail  ThrieBeam ResetW  Guardrail Borrow Base Concrete
Location LR Assembly | Terminal ~for Reset  for Reset Reset Guardrail | Assembly | Assembly | Wood Post Terminal ~ Terminal  Post&Block ~ Rail  Beam Rail Excavation ~ Course ~ Composite Comments
Str. No. MRM Each Each Ft Ft Each Ft Each Each Ft Each Each Each Ft Ft Cuyd Ton Ton
Pennington County
SD Hwy 40
33.89 34,07 Left 2 2
Custer County
SD Hwy 36
38.11 382 Left 2 2
Fall River County
US Hwy 18
Remove W Beam End Terminal
24-381-153 56.28 Left 1 12.5 50 1 279 1 1 12.5 1 17 125 50 48 65 10 includes 50' of beam rail
Remove W Beam End Terminal
Right 1 12.5 50 1 100 1 16 125 50 55 61 21 includes 50' of beam rail
TOTALS: 4 2 25 100 2 2719 5 1 1125 1 1 3 25 100 103 126 i
TABLE OF GUARDRAIL — CUSTER AREA - Nonparticipating
Straight
Class AW
Beam
Remove Guardrail
Beam w/ Wood
Location L/R Guardrail Post Comments
MRM to MRM Ft Ft
Pennington County
SD Hwy 244
32.78 331 Right 25 25 Replace damaged rail w/ AASHTO Type IV Guardrail
33.15 33.78 Left 300 300 Replace damaged rail w/ AASHTO Type IV Guardrail
TOTALS: 325 325




REMOVE AND REPLACE TOPSOIL

Topsoil shall also be salvaged and stockpiled prior to constructing guardrail
embankment area(s). Limits of this work, depth of salvage, and stockpile
location will be directed by the Engineer. Following completion of
construction, topsoil shall be spread evenly over the disturbed areas.

The estimated amount of topsoil to be removed and replaced is 16 CuYd.
All costs associated with removing and replacing the topsoil along areas to

be resurfaced shall be incidental to the contract lump sum price for “Remove
and Replace Topsoil”.

EROSION CONTROL

The contract lump sum price for Erosion Control includes material,
equipment, and labor to seed, mycorrhizal inoculum, fertilize and fiber
mulching the disturbed areas within the right of way resulting from the work
required by this contract.

PERMANENT SEEDING

Areas disturbed as a result of the work necessary to repair guardrail shall be
reshaped and/or restored to the satisfaction of the Engineer. The disturbed
areas shall be tilled to a minimum depth of three inches and seeded with the
following seed mix rate:

Type F Permanent Seed Mixture shall consist of the following:

MYCORRHIZAL INOCULUM

Pure Live Seed
Grass Species Variety (PLS)

(Pounds/Acre)
Western Wheatgrass Flintlock, Rodan, Rosana 7
Green Needlegrass Lodorm 4
Sideoats Grama Butte, Killdeer, Pierre, Trailway 3
Blue Grama Bad River, Willis 2
Oats or Spring Wheat: 10
April through May;
Winter Wheat: August
through November

Total: 26

Hand seeding devices approved by the Engineer will be allowed. Following
seeding operations, the areas shall be hand raked (incorporated) within the
top ¥4” to %2" of topsoil when possible to the satisfaction of the Engineer.

Limits of Erosion Control work will be as determined by the Engineer on
construction.

Mycorrhizal inoculum shall consist of mycorrhizal fungi spores and
mycorrhizal fungi-infected root fragments in a solid carrier. The carrier may
include organic materials, calcinated clay, or other materials consistent with
application and good plant growth. The supplier shall provide certification of
the fungal species claimed and the live propagule count. The inoculum shall
include the following fungal species:

Glomus intraradices 25%
Glomus aggregatu 25%
Glomus mosseae 25%
Glomus etunicatum 25%

All seed shall be inoculated by the seed supplier with a minimum of 100,000
live propagules of mycorrhizal fungi per acre. All costs of inoculating the
seed shall be incidental to the contract lump sum price “Erosion Control”.

The mycorrhizal inoculum shall be as shown below or an approved equal:

Product Manufacturer
MycoApply Mycorrhizal Applications, Inc.
Grants Pass, OR
Phone: 1-866-476-7800
http://www.mycorrhizae.com/
FERTILIZING

The Contractor shall apply an all-natural slow release fertilizer prior to
seeding or placing sod. The all-natural fertilizer shall have a minimum
guaranteed analysis of 4-6-4 and be USDA Certified BioBased. It should
provide a minimum of 4% (N) nitrogen with a minimum water insoluble
nitrogen (WIN) fraction of 3.2%, a minimum of 6% (P205) available
phosphate, a minimum of 4% (K20O) soluble potash, and a maximum carbon
to nitrogen ratio (C:N ratio) of 5:1. The all-natural fertilizer shall be free of
weed-seed and pathogens accomplished through thermophilic composting,
and not mechanical or chemical sterilization, to assure presence of beneficial
soil microbiology. The fertilizer shall have a near neutral pH, a low salt index,
a low biological oxygen demand, contain organic humic and fulvic acids, and
have high aerobic organism counts. The fertilizer shall also be stable, free of
bad odors, and be unattractive as a food source for animals. It should also
be in a granular form that is easily spread.

The all-natural slow release fertilizer shall be applied according to the
manufacturer’s application recommendations.

The application rate is 1,500 pounds per acre.

The all-natural slow release fertilizer shall be as shown below or an
approved equal:

Product Manufacturer

Sustane Corporate Headquarters
Cannon Falls, Minnesota

Phone: 1-800-352-9245
http://www.sustane.com/

Sustane

STATE OF PROJECT SHEET
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FIBER MULCHING

Fiber mulch shall be applied in a separate operation following permanent
seeding.

An additional 2% by weight of tackifier shall be added to the fiber mulch
product selected from the approved product list. If the product selected has
guar gum tackifier included, then the additional 2% of tackifier shall be guar
gum. If the product selected has synthetic tackifier included, then the
additional 2% of tackifier shall be synthetic.

The Contractor shall allow the fiber mulch to cure a minimum of 18 hours
prior to watering or any storm event to ensure proper cohesion between the
soil and fiber particles.

All costs for the additional tackifier added to the fiber mulch including labor,
equipment, and materials shall be incidental to the contract lump sum price
for “Erosion Control”.

The fiber mulch provided shall be from the approved product list or an
approved equal. The approved product list for fiber mulch may be viewed at
the following internet site:

http://sddot.com/business/certification/products/Default.aspx




TRAFFIC CONTROL — GENERAL NOTES

1.

10.

11.

12.

Traffic shall be returned to the normal driving lanes during non-working
hours.

All work activities shall be completed form the hours of 9:00 am to 3:00
pm on Interstate 90 at Exit 57 and Exit 59. Traffic control shall be
removed and all lanes shall be open and unimpeded at the end of each
day.

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.

Unless otherwise stated in these plans, no work will be allowed during
hours of darkness.

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.

Existing guide, route, informational logo, regulatory, warning signs and
delineation shall be temporarily reset and maintained during construction
as directed by the Engineer. Removing, relocating, salvaging and
resetting of the above items shall be the responsibility of the Contractor.

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.

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

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

All haul trucks shall be equipped with a second flashing amber light that
is visible from the backside of the haul truck. The costs for the flashing
amber lights shall be incidental to the various related contract bid items.

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

If there is a discrepancy between the traffic control plans, standard
plates, and the MUTCD — whichever is more stringent shall be used, as
determined by the Engineer.

ITEMIZED LIST FOR TRAFFIC CONTROL SIGNS
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CONVENTIONAL ROAD EXPRESSWAY / INTERSTATE
SIGN | 516N DESCRIPTION nuMBeR | siensize| ST | sorr | nuveer | siensize| ST | sorr
CODE PER SIGN PER SIGN
W4-2  |LEFT or RIGHT LANE ENDS (symbol) 1 48" x 48" 16 16 4 48" x 48" 16 64
W9-3 |CENTER LANE CLOSED AHEAD 1 48" x 48" 16 16 48" x 48" 16
W20-1 |ROAD WORK AHEAD 6 48" x 48" 16 9 4 48" x 48" 16 64
W20-4 |ONE LANE ROAD AHEAD 2 48" x 48" 16 32 48" x 48" 16
W20-5 [LEFT or RIGHT LANE CLOSED AHEAD 1 48" x 48" 16 16 4 48" x 48" 16 64
W20-7 |FLAGGER (symbol) 2 48" x 48" 16 32 48" x 48" 16
W21-5 |SHOULDER WORK 2 48" x 48" 16 32 48" x 48" 16
G20-2 |END ROAD WORK 6 36" x 18" 5 30 2 48" x 24" 8 16
CONVENTIONAL ROAD 270 | EXPRESSWAY/INTERSTATE 00
TRAFFIC CONTROL SIGNS SQFT TRAFFIC CONTROL SIGNS SQFT




GUARDRAIL LAYOUT

Meade County
SD Hwy 79

PROJECT

TOTAL

STATE OF SHEET SHEETS
SOUTH
DAKOTA PH 0040(311) 15 43
Plotting Date: 09/16/2015

=)
]
3 Remove & Reset Double
Remove & Reset | W Beam Guardrail - 12.5' —~Q—
Remove & Reset Rubrail - 12'
, Remove & Reset W Beam
o Guardrail Flared End Terminal 5\,9?:;; %Se?r%er;illa?#glg' Remove & Reset W Beam Guardrail - 62.5" ée?r?ﬁ\r{g'l&FE(reggtIEVXdB?g?n'nal
3 125" Remove & Reset Rubrail - 12 Remove Beam Guardrail - 80" dardral '
= —_ Install Str Class A W Beam Guardrail - 50'
a L. 375° 50.0 * 125" 112.5° 375°
28:1 Flar:a R'ate' * Y A E— 58:1" Fl_é_re Rate
PI 47-060-329 P!
PI Pl
28:1 Flare Rate s rerrr—— 0. [ Tlare Rafe
— = B \ M
|A 375 | 1125’ | 125° 50.0 ‘ 375° “
[ j N Remove & Reset W Beam Guardrail \\I‘\ 125" \!I
: —
Remove & Reset W Beam
CRSemr%\;e'l&FF?SgtIEVr\{dB'?arTn'n | 5\/651;;; 8(‘35;%?;:?0#3'% Guardrail Flared End Terminal
vardrail Flare ermina Remove & Reset Rubrail - 12' Eemove % Rese()st\W Eea]m %ugrdrail -37.5
Remove & Reset Double emove Beam Guardrail - 12.5'
W Beam Guardrail - 12.5' Install Str Class A W Beam Guardrail w/ Wood Post - 12.5'
Remove & Reset Rubrail - 12
Butte County
SD Hwy 79
Remove & Reset W Beam Guardrail Remove & Reset Double Remove & Reset W Beam Guardrail - 25'
W Beam Guardrail - 12.5' Remove Beam Guardrail - 12.5'
Remove & Reset Rubrail - 12' Install Str Class A W Beam Guardrail w/ Wood Post - 12.5' @
Remove & Reset W Beam \F,\’Velranove %Rezet .?‘“{2'% Remove & Reset W Beam
Guardrail Flared End Terminal 125" R eam tsuardrall - 12. . Guardrail Flared End Terminal
L2 emove & Reset Rubrail - 12
375' 50.0 / 125" 375 375"
W WA VE Y N N N, N
——— I 5 5 8e besness seegeel 8 8 8§ § @ N———— \
28:1 Flare Rate 4 4 28:1 Flare Rate
PI 10-310-416 P!
PI Pl
281 Flare Rate . S — rrrr——r——20. 1 L1are Rate
375 50.0 ’ | 125 50.0 ' 375° |
! 125" !
_——
% Remove & Reset W Beam Remove & Reset Double
= Guardrail Flared End Terminal W Beam Guardrail - 12.5' Remove & Reset W Beam
g Remove & Reset Rubrail - 12' Guardrail Flared End Terminal
E Area to be surfaced with 6" - 8" Base Course Remove & Reset Double
W Beam Guardrail - 12.5' Remove & Reset W Beam Guardrail
4 Remove & Reset Rubrail - 12
ug. I:I Area to be surfaced with 2" Asphalt Concrete
ks Remove & Reset W Beam Guardrail - 12.5'
3 Remove Beam Guardrail - 37.5'
o Install Str Class A W Beam Guardrail w/ Wood Post - 37.5'

..\surfacing.dgn
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Plot Scale -
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Plotted From -

GUARDRAIL LAYOUT

EXIT 57

484

STATE OF
SOUTH
DAKOTA

PROJECT SHEET

TOTAL
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PH 0040(311) 16

43

Plotting Date:

09/16/2015

Install 3 Cable Guardrail < : = Install | il
Slip Base Anchor Assembly Reset 3 Cable Guardrail - 360' SnIiStaBaBsgiagh(ggzrsdsrngnbl
Install 3 Cable Guardrail - 124' P y
379 '
= =
a _—— €190 WESTBOUND LANES \ /
& N /
- h W —
—— T T T T Tt T & Remove for Reset 3 Cable Guardrail - 360’
47+00 48+00 49+00 50+00 & _ 51+00 S5—e—= 52+00 53-00: 54+00 55+00 55-:-00 51-:-00
e Remove for Reset 3 Cable Guardrail - 350' S _*:JT __________________________
; ﬂ o ¢ 190 EASTBOUND LANES '\
& / \
379’
s e
Install 3 Cable Guardrail Reset 3 Cable Guardrail - 350' ;
Slip Base Anchor Assembly Install 3 Cable Guardrail - 134’ Install 3 Cable Guardrail
484 " Slip Base Anchor Assembly
=3 =
500 *
=3 - , &=
Install 3 Cable Guardrail IRe?elJf g gagle guargragl - 5852; Install 3 Cable Guardrail
Slip Base Anchor Assembly nsta able Luardrail - Slip Base Anchor Assembly
< 379’ o
%_11 P ¢ 190 WESTBOUND LANES \\¥ *//
Salvage 3 Cable Guardrail - 292" T T _V_C _ e
c———————D©
o— l _____ e Salvage 3 Cable Guardrail - 232'
; / P ¢ 190 EASTBOUND LANES ‘\ ———————————————
o / \
2 / e N
379’
=3 =
ISnstaII 3 Cable Guardrail Reset 3 Cable Guardrail - 292 Install 3 Cable Guardrail
lip Base Anchor Assembl ese able Guardrail - ; /
P y Install 3 Cable Guardrail - 208 Slip Base Anchor Assembly
500 '
= e

..\RC Guardrail\gr_i90_57.dgn
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Salvage Beam
Guardrail - 37.5'
Install W Beam
Flared End Terminal

GUARDRAIL LAYOUT

Salvage Beam Guardrail - 12.5'
Install Str Dbl Class B W Beam
Guardrail w/ Wood Post - 12.5'

Remove and Reset Rubrail - 12'

| 5 | | | s |
| © | | ot |
| m i i b I
’ | gl | | EE | 1 1
125 i g i i = i 125.0 375
i S | [ % [ Salvage Beam Guardrail - 125' Install
| a I I a I Remove W Beam for Reset - 137.5' W Beam
i i i i Reset W Beam Guardrail - 125' Flared End
! | | i Terminal
I I I I
| | | |
I | | | AERANRE R 8w — R g m— g g g gy R g g g 1——r—j:dhé=§:%f{5;;?:j:: -_— -~

Exit 78

Salvage Beam Guardrail - 12.5'
Install Str Dbl Class B W Beam
Guardrail w/ Wood Post - 12.5'

Remove and Reset Rubrail - 12'
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09/16/2015

<s— Southbound

Northbound —#

50.0

Salvage Beam
Guardrail - 37.5'
Install W Beam
Flared End Terminal

Remove W Beam for Reset - 25'
Reset W Beam Guardrail - 50

L2322

125"

Salvage Beam Guardrail - 12.5'
Install Str Dbl Class B W Beam
Guardrail w/ Wood Post - 12.5'

Remove and Reset Rubrail - 12"

125’

Salvage Beam Guardrail - 12.5'
Install Str Dbl Class B W Beam
Guardrail w/ Wood Post - 12.5'

Remove and Reset Rubrail - 12'

Remove & Reset W Beam Guardrail

125.0 ' 375"

Salvage Beam Guardrail - 37.5'
Install W Beam Flared End Terminal

...\RC Guardrail\exit 78.dgn

File -
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Plotted From -

PROJECT SHEET TOTAL

STATE OF SHEETS

SOUTH

l ' l | T DAKOTA PH 0040(311) 18 43
G A R D RA I L LAY O Plotting Date: 09/16/2015
Exit 116
375" < 3875 o 375"
Reset W Beam - 350'
Install W Beam ! . : Install W Beam
Flared End = 54.4 Install Straight Class A W Beam w/ Wood Post - 37.5 723" | Flared End
ermina ] ermi
N R e
------- Y A W aw e S W o SN W o~ A Y e
<s—— Eastbound
X—-Road Existing Curb & Gutter /
Westbound —== Existing Curb & Gutter
7 = v v U T T G ™ u: 1{!/)_7_r wil @‘7— T —@\? — "\J‘*,,_ et 1’\-}-\. b AW AR 7 7N ~ \\\
/%“65 D ~ A NIV A e = =7 AN T e
Install W Begm 40.2° WF 98.5 'Wln%tlall Vc\illlgegm
F_Il_ared.Enl - Bridge Columns Tegfminaﬂ
ermina Bridge Columns Reset W Beam - 350'
Install Straight Class A W Beam w/ Wood Post -50'
375 400’ 375"
= =13 <
Remove W Beam Deformed End - 2
Remove W Beam for Reset - 350'
Exit 121
< 375 ol 325.0° o 375"
Install W Beam . Reset W Beam - 300 . Install W Beam
Flared End 60.8 " Install Straight Class A W Beam w/ Wood Post - 25 43.7 ' Flared End
Terminal < Terminal

Existing Curb & Gutter /

Existing Curb & Gutter

Bridge Columns Bridge Columns

X-Road Northbound —#>

Remove W Beam Deformed End - 2
Remove W Beam for Reset - 300'
@ {\, . s s g)st—

<e— Southbound

— () —

Falain I\ 7\ VAR VA Y 7Y Y Y 7Y
TR g - F R R T ANSVARRLEELE 7.l i N AL A ) Bl AL Rl o NG A Rl s &7,

Q,

Install W Beam
Flared End
Terminal

375"

Bridge Columns
Reset W Beam - 300'
Install Straight Class A W Beam w/ Wood Post - 50'
350.0

Bridge Columns

409"’

Install W Beam
Flared End
Terminal
375"

Remove W Beam Deformed End - 2
Remove W Beam for Reset - 300'

an

..\RC Guardrail\exit 116_121.d
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trrc11610

Plotted From -

STATE OF
SOUTH

PROJECT

SHEET

TOTAL
SHEETS

DAKOTA PH 0040(311) 19 43
Plotting Date: 09/16/2015
Fall River County
US Hwy 18
Remove & Reset
W to Thrie Beam
Remove & Reset
Dbl Thrie Beam - 12.5'
6.25 '
125" 150 ' 375" ~
.
Remove & Reset W Beam Guardrail for Reset - 50’ Install W Beam @\
Remove W Beam Guardrail - 50' (Tangent End Terminal) Flared End
Install W Beam Guardrail w/ Wood Post - 100’ Terminal
N T s v N i ) W W S el XS~ — — — — — — —
Vo

\C‘El

Str. No. 24-381-153 N
gi
oh

= =t e —4-

125" 62.5 '

Install 3 Cable
Anchor Assembly

Install W Beam Guardrail Breakaway Cable Terminal

Remove & Reset
Dbl Thrie Beam - 12.5'

Remove & Reset

— -
625" \
Remove & Reset W Beam Guardrail for Reset - 50'
Remove W Beam Guardrail - 50' (Tangent End Terminal)
Install W Beam Guardrail w/ Wood Post - 12.5'

W to Thrie Beam 279’

XXX

Install 3 Cable Guardrail

Area of additional embankment

Area to be surfaced with 6" Base Course

Area to be surfaced with 2" Asphalt Concrete
and in area of additional embankment - 6" Base Course

‘\ Install 3 Cable Guardrail

Slip Base Anchor Assembly

..\gr 18.dgn

File -
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PLOT SCALE

- TRRC11610

PLOTTED FROM

W BEAM GUARDRAIL POST INSTALLATION

73" Dia. hole drilled
through post and block N

1"+
=

b3

|

4

) n

.

il

1"+
—=

54" Dia. Post BoHJ

(See Std.Plate 630.33) |
TOP VIEW

6"x8" Post o, |

8" |

/2" Min.

20d galvanized or
ungalvanized common nails

6"x8"x 14" Block

N

nail position

Alternate ——F— |° /

\

1 %" Round /
Galv. Steel

Washer

Face of Rail (Maximize lateral offset from white line
as conditions will allow)

* The 28 inches shall be
measured from the
gutter surface when

5" Dia.
i Post Bolt

Tl

guardrail is placed
over front face of
curb.

* 28" (-1/4", +1 1/2"

Finished surface
elevation (10:1 or flatter slope)

N\

\\

s

TRANSVERSE SECTION

GENERAL NOTES:

Break point between
shoulder and inslope
Asphalt Surfacing to
Guardrail Post Granular Material

Asphalt Concrete

The top of posts and top of block shall have a true square cut. The top of post and

top of block shall be flush.

STATE OF
SOUTH
DAKOTA

PROJECT

PH 0040(311)

SHEET

TOTAL
SHEETS

20

43

Plotting Date: 09/16/2015

8

PLOT NAME -

. .\GUARDRAIL POST INSTALLATION ON EDGE OF EMBANKMENT.DGN

FILE -
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Plot Scale -

trrc11610
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GUIDES FOR TRAFFIC CONTROL DEVICES
3-LANE, OUTSIDE LANE CLOSED

STATE OF
SOUTH
DAKOTA

PROJECT

PH 0040(311)

SHEET

TOTAL
SHEETS

21

43

(POPIS 219n0Q) N
opoolJaJapg ¢ 9dk)

© Reflectorized Drum
B Channelizing Device

ﬂ 4" White Temporary
Pavement Marking

4" Yellow Temporary
Pavement Marking

Temporary pavement markings
shall be used If fraffic
control must remain overnight.

The length of A and L may be

adjusted to fit field conditions.

The channelizing device shall
be 42"cones or drums.

42" cones may be used in place
of the drums shown in the
taper if setup will not be used
during night time hours.

The channelization must be
made dominant by using a
device spacing of G/2

for intermediate-term, up to
3 days, when it is not
feasible to remove and
restore pavement markings.

(Ipuo14+dQ)
2-029
NHOM QVOY
ON3

Posted Spacing of Spacing of
Speed |Advance Warning| Taper |Channelizing
Prior to Signs Length| Devices
Work (Feet) (Feet) (Feet)
(M.P.H.) (A) (L) (G)
0 - 30 200 180 25
35 - 40 350 320 25
45 - 50 500 600 50 ¥
55 750 660 50 *
60 - 65 1000 780 50 *
* Spacing is 40' for 42" cones.
|
—m
| m H END
R = ROAD WORK
G20-2
@ (Optional
@©—{_‘t’
©) u—y—o
o
ORE SR
| * o
[Te)
WORK
SPACH
| ]
|
]
N
)
& O e o
© o o @0
< © . .'o ..o .°o
© Arrow Board
4 O [LLY Sequential Chevron
W : i\/
P)
©
@

RIGHT LANE

CLOSED
AHEAD

Plotting Date:

09/16/2015

~\03vf (2015)\TC3lane.dgn

File -
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trrc11610

- Plotted From -

STATE OF

PROJECT

SOUTH
DAKOTA

PH 0040(311)

SHEET

TOTAL
SHEETS

22

43

GENERAL NOTES:

Either flanged channel steel posts or S3x5.7 steel | beam posts shall be used, but post
type shall be consistent thoughout the project. The S3x5.7 Steel | Beam post shall
be used for the end posts.

All costs associated with furnishing and constructing the 3 cable guardrail anchor assembly
including the concrete anchor, cable anchor bracket, compensating device, steel turnbuckle
cable assembly, and necessary hardware shall be incidental to the contract unit price per
each for "3 Cable Guardrail Anchor Assembly".

All costs associated with furnishing and constructing the 3 cable guardrail including posts,
cable, cable splices, and hardware shall be incidental to the contract unit price per foot
for "3 Cable Guardrail®.

The following table ond criteria shall apply to the arrangement of the Spring Cable
End Assemblies (Compensation Devices) and Turnbuckle Cable End Assemblies:

CRITERIA FOR ARRANGEMENT OF THE SPRING CABLE END
ASSEMBLIES (COMPENSATION DEVICES) AND TURNBUCKLE
CABLE END ASSEMBLIES

Use turnbuckle on the approaching traffic end and
compensating device on the other end of each
individual cable, except in the W Beam to 3 Cable
Transition where all compensating devices shall be
provided at the bridge ends.

' .|Use compensating device on each end of each
Greater than 500" to 1000 individual cable.

Start new run by interlacing at last parallel post
as shown on sheet 2 of 6.

LENGTH OF CABLE RUN

Less than 500

Greater than 1000°

All Compensating Devices shall be attached to the cable anchor bracket wherm one end of
the run is attoched to a bridge.

Compensating Devices must have a spring rate of 450 t 50 pounds per inch and shall have
a total available travel of © inches minimum.

The cable shall be retensioned after the initial 2 week pretension period in accordance
with the following table:

CABLE TENSIONING SPECIFICATIONS
Temperature| -20 [-10 | 0 |10 | 20 | 30 | 40 | 50 [ 60 | 70 | 80 [ 90 [100 | IO
Range to to to to to to to to to to to to to to
(Degree F) =11 -1 9 19 29 39 49 59 69 9 89 99 [ 109 | 120
Spring
Compression|l 4/ | 4 | 3% | 3% | 34 3 |e¥ |2 |2% | 2 1% | 1Y | 1Ya I
(Inch)
POST SPACING FOR HORIZONTAL CURVES
Maximum
Roadway .
¢ Curvature Post “§1|:_>)ocmg
1* and Less 16'
Greater than 1° to 8° 12
Greater than 8° to 13° 8'
Greater than 13° NOT ALLOWED
June 26, 2015
S PLATE NUMBER
g 3 CABLE GUARDRAIL 629.0/
. LOW TENSION
Publshed Date: 3rd 0t 205 | @ ( ) F———

Plotting Date: 09/16/2015
% See Table on Sheet | -
for post spacing ;
on horizontal curves. i ° —
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Bend over aofter
cable is installed.

/—zl ¥arx 1 V"X Yg"X 2 Y4 Long
Cap 3"X ¥g"X 27"Long

]

2 Y

14" R,

/— Bar 'o"X Yo" X 2"Long

Upper Cable
Van ! ¥

(Typical)

6 5"

/—I'dio. hole
|,

W Beam Rail —]

N
|
|
|
|
|
|
|
|
|
|

Use Standard Button —T
Head Splice Bol+t.

|

[

| Lower Cable

| \
[

]

Middle Cable —l

N ||
| VE" 3 V%n
ELEVATION END VIEW

(W BEAM RAIL AND
TRANSITION BRACKET)

(TRANSITION BRACKET)

GENERAL NOTES:

Steel used in the fabrication of the bracket shall conform to ASTM A36 and
the bracket shall be galvanized after fabrication in accordance with ASTM Al123.

March 31, 2000

%" Dia. hole drilled through
post and block T

7

54" Dia. Post Bol'r—/
(See Standard Plate 630.03)

4l L 6"x8"x22!/>" Block
Face of Rail TOP VIEW /:
|’///J__ 6"<8" Post a" 8" ?
X

| "\

Align Face ‘_Hr__,—-—Fr.]ce of Rail

of Rail with -
the Face of R
Curb at Base| !74"Round /

of Curb Galv, Steel

= [*See Standard Plate
+| ©630.98 and the

Washer / helght shall be 31"
when double (nested)
/ thrie beam guardrail
%" Dia is attached fo a
TRANSVERSE SECTION Post Bolt concrete bridge rail.

(Guardrail at Curb
and Gutter)

6"6“*'“

3.5 /—Ins-rollc‘rion Line

Asphalt Concrefe—\ i
Granular Material >,—“— %

=
0
o
L
Qo
>
/s

]

LF » ¢
Y

-

f e e
VL //t\,f 4
Hﬁf Subgrade Surface

TRANSVERSE SECTION

GENERAL NOTES:

Asphalt concrete shall be the same type used elsewhere on the project or shall be as
specified in the plans. |If asphalt concrete is not specified in the plans, the asphalt
concrete shall conform to the Specifications for "Asphalt Concrete Composite." For
informational purposes, the Rate of Materials for the 3.5 wide section of asphalt concrete
as shown above shall be 4.80 Tons per Station.

Granular material shall be the same type used elsewhere on the project or shall be as
specified in the plans. |f granular material type is not specified in the plans, the material
shall conform to the Specifications for "Base Course'. The granular material shall be placed
the same fthickness as the mainline surfacing or as specified in the plans.

The cross slope for the surfacing and subgrade surface shall be as specified in the plans
(See Typical Sections and/or Cross Sections).

The top of post and top of block shall have a true square cut, The top of block shall
be #I inch from the top of the post.

June 26, 2015

PLATE NUMBER

W BEAM TO 3 CABLE TRANSITION BRACKET 629.15

Published Date: 3rd Otr. 2015

Sheet [of |
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PLATE NUMBER

THRIE BEAM GUARDRAIL POST INSTALLATION 630.0/

Published Date: 3rd Otr, 2015

Sheet [of |

NQOR0N

..\RC Guardrail\StdPlatePg6.dgn

File -




1:200

Plot Scale -

trrc11610

- Plotted From -

1'-9" 12'-6" or 25'-0" ,
L 3= " (Typa)
I 1
¢ € ¢ ¢
Pos+t Post Post Post
Bolt Bolt Bolt Bolt
Slot Slot Slot Slot
NEES == == ===
e == = =

=

A

N

1 7

*32% 4|

\—ch rail over thrie

beam end section.

Thrie Beam
End Section (Flared)

\— Finished Surface

or Ground Line

ELEVATION

LLCID rail in direction
of aodjocent traffic.

* See Stondard Plate €30.98 and the height shall be 31" when double (nested)
thrie beam guardrail is attached to a concrete bridge rail.

ALOD rail over thrie
beam end section.

Adjacent
Traffic Direction

GENERAL NOTES:

Lap rail in direction
of adjacent traffic.

PLAN THRIE BEAM GUARDRAIL
DEFLECTION CRITERIA
POST MAXIMUM
SPACING DEFLECTION
6'-3" 26"
3-15" I'-9"

For Informational Purposes Only

All thrie beam rail shall be Type I.

There will be no separate payment for furnishing and installing Thrie Beam End

Sections (Flared) and Thrie Beam Terminal Connectors. All costs for the Thrie Beam
End Sections (Flared) arnd Thrie Beam Terminal Connectors shall be incidental to the
contract unit price per foot for the respective "Thrie Beam Guardrail”"bid Ttem.

Thrie beam rail section lengths may be 12'-8" and/or 25'-0" The combination of section
lengths used shall be compatible with the total length of rail per site as shown
in the plans.

Thrie Beam End Sections (Flared) shall only be used in g one-way traffic situation.

See Standord Plote 630.80 for
Trailing End Terminal.

Thrie Beam End Section (Flared)in the Beam Cuardrail

All costs for constructing thrie beam guardrail including labor, equipment, and materials
including all posts, blocks, steel beam rail, and hardware shall be incidental to the
contract unit price per foot for the respective "Thrie Beam Guardrail"bid item.

June 26, 2015
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THRIE BEAM GUARDRAIL INSTALLATION

PLATE NUMBER
630.02

Sheet [of |

Plotting Date: 09/16/2015
¢ R
o2 Element
Se |
%;2 =
Q;% 2% e Wl 3
-~ ({3“ 20" (f%s ")
N SECTION THROUGH THRIE BEAM RAIL ELEMENT
1"Dic. x Yi6" Deep recess
on one or both sides
oval Shoulder (Place recess against rail.)
T \\
_ TN il
L EHEY ) H
&~ g§£ |;
\\Y K%,/ 7
14" 1%6" or | Vg™ 1" e "
The Post Bolt is similar except the post bolt is 18" long.
SPLICE BOLT
(3" BUTTON HEAD BOLT AND RECESS NUT)
¢
4/, 4| 2" (=1 /74" +1/y"
//____ _CT)T T|®_ : bost Bolt Slot —Rail Elements
oS |0-- ©
K _®+ 1._ 7 x 2/ 54" Post Bolt
\ | == | 6
\ i |
] -} - |
/ | ||
/ _C}I- 1C3— | 3% " above
| and below
\____ _@Wdﬁ %Igrggn’r
2" (=1 /4" +11/4" - 2/, ZS’!;ITE:g IB'Z:'* Slot
8!/5>"
Lap in direction of traffic.
RAIL SPLICE Voreh 31, 2000
a 8
g PLATE NUMBER
D | THRIE BEAM RAIL RAIL SPLICE, AND HARDWARE | 650-05
Published Date: 3rd 0tr, 2015 4 Sheet 10f 1
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Class A W Beam Guardrail

Rail Splice —/

W Beam to Thrie
Transition Section

Beam Guardrail

Double Class A Thrie Beom Guardrail

— [T
a
>
=
P
1
w
;s ™ .
—_ w
N (7] [
" 9 S
b— =
—0Odl & 9
- = (]
~ o =
T T ::
sl (]
[:l::-'-/I <
1 +=
R o
" |
3 ] 9
) w
o -
" BT 2
= Fal
AN =
© 2
= [ @
© 2
o 8
of DI © 2
a L9 ~
w o] el »
o L] co .
Q2
x
o W
i',\—IEI: 3 f
2 2
° 1 LT l %
L [ —_—
=]
s 1) g

0
o

Class B Design 2T

Bridge Guardrail
(Pagyment Limits)

|

Rail Post
(Steel Ralling)

POST SPACING ARRANGEMENT FOR THRIE BEAM GUARDRAIL AT BRIDGE END

December 23, 2002

%" Dia. hole drilled through 20d galvanized or

post and block -1+ ungalvanized common nails
0" Min. iy
1" Max. ||—_ o in _{
nieiiefing sfieiinginiis iieiell 9 """"""'ﬁ
7
+1
54" Dia. Post Bol‘r—/ =
(See Std.Plate 630.33)
_L./l,_l_
TOP VIEW

6"x8"x14" Block

|/—Fcce of Rail Wy

h 6"x8" Post "_z._l _.._l

8- | 8"
|

Align Face | |
of Rail with N <

the Face of N / | ]
Curb ot Base | Alternate———F—

of Curb nall position _— — Face of Rail
=
.. - * See Stondard
14 Round: / ¥ Plate 630.98
Washer e
~
TRANSVERSE SECTION . 0
(Guardrail at Curb = Pa 1'Ioé + .
and GutTter) L‘;‘ os o @
*

Installation
7 Line

Asphalt Concrete \

Granular Material

N
L)
0
2
o
Q
>

3 :. ¥
X/’X/’X/’XZ/XXXXXK’:XX
Subgrade Surface

T s E T

777777777077 77777

TRANSVERSE SECTION
GENERAL NOTES:

Asphalt concrete shall be the same type used elsewhere on the project or shall be as
specified in the plans. |If asphalt concrete is not specified in the plans, the asphalt
concrete shall conform to the Specifications for "Asphalt Concrete Composite." For
informational purposes, the Rate of Materials for the 3.5 wide section of asphalt concrete
as shown above shall be 4.80 Tons per Station.

Granular material shall be the same type used elsewhere on the project or shall be as
specified in the plans. |If granular material type is not specified in the plans, the
material shall conform to the Specifications for "Base Course". The granular material
shall be placed the saome thickness as the mainline surfacing or as specified in the plans.

The cross slope for the surfacing and subgrade surface shall be as specified in the plans
(See Typical Sections and/or Cross Sections).

The top of post and top of block shall have a true square cut. The top of block shall
be xl inch from the top of the post.

June 26, 2015

trrc11610

Published Date: 3rd Otr. 2015

NQOR0N

POST SPACING ARRANGEMENT FOR

THRIE BEAM GUARDRAIL AT BRIDGE END

(BRIDGE GUARDRAIL DESIGN 2T)

PLATE NUMBER
630.2/

Sheet [of |

PLATE NUMBER

W BEAM GUARDRAIL POST INSTALLATION 630.3/

Published Date: 3rd Otr, 2015

Sheet [of |

NQOR0N
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1"-9" . 12'-6" or 25'-0" ,
"1 6'-3"Typical Post Spacing , _l
I 1
¢ ¢ €
Rail Post Rail
Splice Bolt Splice
— Slot o
— t { | p—
—1=) = T — = = = -
e == =< e <
= E‘ e - 1 * = E‘ - ol F
| \—Lap rail ! | \—Lop rail ot
1| over W [ 'l in direction *|X
| beam end : | of adjacent !
1| section. | 'l traffic.
I Z ' |
W Beam End Finished Surface or Ground Line '
Section (Flared)
ELEVATION
* See Standard Plate 630.98
|
\ [ . ‘i‘:\ [ h
Adjacent

Ach rail over W beam

end section.

GENERAL NOTES:

Traffic Direction

PLAN

LLop rail in direction
of acjacent traffic.

W BEAM GUARDRAIL
DEFLECTION CRITERIA
POST VAXIMUM
SPACING DEFLECTION
6'-3" 5'-0"
3-1Yy" 3'-9

For Informational Purposes Only

All W beam rail shall be Type |I.

There will be no separote poyment for furnishing and instaolling W Beom End
Sections (Flared) and W Beam Terminal Connectors. All costs for the W Beam
End Sections (Flared) ond W Beam Terminal Connectors shall be incidental to the
contract unit price per foot for the respective "W Beam Guardrail" bid item.

W beam raqil section lengths may be 12'-6"and/or 25'-0". The combination of section
lengths used shall be compatible with the total length of rail per site as shown

in the plans.

W Beam End Sections (Flared) shall only be used in a one way traffic situation.
See Stondard Plate 630.80 for W Beam End Section (Flared)in the Beam Guardrail

Trailing End Terminal.

All costs for constructing W beam guardrail including labor, equipment, and materials
including all posts, blocks, steel beam rail, and hardware shall be incidental to the
contract unit price per foot for the respective "W Beam Guordralil®bid item.

June 26, 2015

Oval Shoulder-

%{I
I%E 1

H'VIE -!-VM "

| 1/

z
NS

ﬂ
%

1 %"

or %"

1"Dia. x Y¢" Deep recess
on one or both sides
(Place recess against rail.)

Plotting Date: 09/16/2015
0
@ ¢
<
§§ % " R. Elgrﬁgnf
wj—
o .
;s —
5% "R, % Re
|
e 2%" a1V 3V/a"
B ‘-‘; 12V/4" tt%—, ")
SECTION THROUGH W BEAM RAIL ELEMENT

[ )
" o
[
Ivh "

The Post Bolt is similar except the post bolt is 18" long.

PLICE BOLT

SPLI
(%" BUTTON HEAD BOLT AND RECESS NUT)

2" (=1 /74" +1'/g"

4" %

2" (=1 /4" +11/4"

4/a"

82"

Splice Bolt Slot
pee S

Lap in direction of traffic.

RAIL SPLICE

Post B
2Y

olt Slot

2

Rail Elements

54" Post Bolt

¢ Rail
Element

December 23, 2004

Published Date: 3rd Otr. 2015

NQOR0N

W BEAM GUARDRAIL INSTALLATION

PLATE NUMBER
630.32

Sheet [of |

Published Date: 3rd Otr, 2015

NQOR0N

W BEAM RAIL RAIL SPLICE, AND HARDWARE

PLATE NUMBER
630.33

Sheet [of |
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5V2'><T'/2" .
3 Wood Breaokaway Yll-lé?eolc'
Post
1/ u 1/ n
1Y . 12 Steel—
| Tube  ¥~gi R —
" - 2 \5:.
| 1= ] '3.3 e E | i
SN =1 1 /=
B :;? | 7 " 2;/4-.
s
ckness  END PLATE
RECTANGULAR PLATE WASHER ]
goil 6
. . late . .
10d Galvanized Nails (2 Reqg'd.) . S4S (Finish Four Sides)
spaced 4"center to center DETAIL D gl 2L,
5'/2"
55" x 75" Wood = | Bearing Plate ~
Breakaway Post [ )
2"x6" Standard = N *¥," Dia. Holes
¥, Dio == golvors'nized *_;5‘ 7
- ipe Sleeve
galvonized (2.375" 0.0.) M /_*2%" Dia. Hole
|"Steel .
) — Washer N
: = * All holes shall
Sy R be centered on
N S \_\ G respective sides.
- 0
Ground—! N 3, Dio. Hole WOOD BREAKAWAY POST
Line Through Tube
Steel Tube and Post
DETAIL C Hex Nut for
, 54" Bolt
3%"End Plate 2%
. 1/ Iim
Hex Nut I——L/zj 7" R
for 1"Stud ‘3},, —] :Q

connection for
¥4" Cable

SECTION C-C

(END PLATE REMOVED)

Standard Swaged

b

m - — 1Yig" Hole —

1" Dig. Stud
1" Jam Nut

1" Steel Neutral
Washer Axis

ANCHOR BRACKET

6'-6" ,

I" Dia. x 7"Long ;26 "

Stud Threaded 35"
Entire Length

1%

5Ya" | Cable shall be Swage Connected
[ /—%' Dia. (6X19) Galvanized Cable

Standard Swaged Fitting And Stud
CABLE ASSEMBLY

June 26, 2015

E%" Steel Plate

/4" Steel Plate
K R%“ Dia. Holes

[ ] I
|I/|5-Diclﬂ \
Hole . . i
L Jt 1 o
a4 |
B- 9“ 6! 9"
BEARING PLATE AN 50"
TEE | SOIL PLATE
Jd 1
3" )
sl
ool |
Holes M
|

N
Zs-xe'xo.l 875"

STEEL TUBE

GENERAL NOTES:

The wood breakaway post shall be in conformance with Section 630.2 A, of the
Specifications.

The bolts shall be in conformance with ASTM A307 and the nuts shall be in conformance
with AS}M A563, Grade A or better. The bolts and nuts shall be galvanized in accordance
with ASTM AIS3.

All angles, channels, and plates shall conform to the requirements of ASTM A36 and
the structural tubing shall conform to ASTM A500. Welding shall meet the current
requirements of the Structural Welding Code AWS DI.l. All structural steel shall be

galvanized in accordance with ASTM Al23. Punching, drilling, cutting, or welding will

NOT be permitted after galvanizing.

All costs for constructing the straight W beam gquardrail portion of the curved W beam
guardrail terminal including labor, equipment, and materials including all posts, blocks, steel

beam rail, and hardware shall be incidental to the contract unit price per foot for "Straight
Class A W Beam Guardrail with CRT Posts".

All costs for constructing the curved W beam guardrail portion of the curved W beam
guardrail terminal including labor, equipment, and materials including all CRT posts, steel beam
rail, and hardware shall be incidental to the contract unit price per foot for "Curved
Class A W Beam Guardrail with CRT Posts".

All costs for constructing the W beam guardrail special anchor assembly including labor,
equipment, hardware, and all components of the W beam guardrail special anchor assembly
except the W beam rail shall be incidental to the contract unit price per each for "W Beam
Guardrail Special Anchor Assembly”, The 12'-6"length of W beam rail located within the

W beam guardrail special anchor assembly shall be paid for per foot with the bid item
"Straight Class A W Beam Guardrail with Wood Posts".

June 26, 2015

Published Date: 3rd Otr. 2015

PLATE NUMBER

CURVED W BEAM GUARDRAIL TERMINAL 630.70
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CURVED W BEAM GUARDRAIL TERMINAL
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630.70
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Concrete End Block

4" x 6" Block
(cut to fit rubrail)

See Detail A

B -
PLAN
. -5Y/>" . 3-1le" . 3-1'5" , 315" }
| — |
|
SN I N
B ) o) /; o // =l
S/ - [ .
Top of Slab at Curb ) W Beam Raqil
ELEVATION Rubrail

BI
R
| ! LN | |
19" x 3"x %s"/ 22" x Y
Galvanized Rectangular Post Bolt Slot
Post Bolt

GENERAL NOTES:

Plate Washer

DETAIL A

(Post, Block, and Post Bolt not shown)

The steel shall be in conformance with ASTM A 36 and shall be galvanized after
fabrication in conformance with ASTM A 123. If pre-galvanized steel members are
used, all cuts and welds shall be coated with an approved galvanizing paint.

0ffset blocks shall be in conformance with section 630 of the Standard Specifications.
All hardware shall be in conformance with the requirements of AASHTO M [80.

/Foce of Curb
Field or Shop Weld

£LBxax3g

A : 2 A
— 2 \T/a“ Dia. Hole

for¥;" Cap Screw

|

Field or Shop Weld

5 4¥s"
= In Place ¥"Insert
3
©
~
1 — J
K(:c:p Screw
Bend £6x4x3%
e
SECTION A-A
3"
e 15"
1
1" .
| 4 |9, C 6x8.2
£ oy
— N

RECTANGU

1¥" Round Steel
Washer (Galv.)

5" Dia. (Variable
Length) Post Bo

with Hex Nut (Galv.)

LAR PLATE WASHER

It

/Top of Slab at Curb

SECTION B-B

W Beam Rail

C 6x8.2

1¥4"x3"x¥e" Rectangular
Plate Washer (Galv.)

4"x6" Wood Block

March 31, 2000
S PLATE NUMBER
g RUBRAIL AT BRIDGE END 630.75
Published Date: 3rd 0tr. 2015 ‘,? (LAST 1N INSERT) Sheet 1of 2

cut to fit
SECTION C-C
March 31, 2000
S PLATE NUMBER
D RUBRAIL AT BRIDGE END 630.75
Publshed Date: 3 0. 2005 | @ (CAST IN' INSERT) ————
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-3/
6'-3"
3 -115" . 3-15"
4Y/a" | 4" 2"
. Splice Bolt Slots o
S AR Splice Bolt Slots N R | | B
A ~y rﬁ’- . % "X 1" Long “a "X 1/g"Long \ . -
—--—-- : ) | | =
= I'————'—: — ] i s | S
— —7 | ___L_——————————————________!T|_
! D\! — = f i
= | a L :
= \I =

\—POS‘I‘ Bolt Slots
7a" X 22" Long

Post Bolt Slot | Z’ | -5
¥ x 2" Long | +Post Bolt Slots

! | 7a"X 2/2"Long
i 1

T

ELEVATION
31/s"
|
3"
o )
‘_“c:l\ o
VIEW A-A
VIEW B-B

GENERAL NOTE:

All costs for constructing the W Beam to Thrie Beam Guardrail Transition including labor,
equipment, and materials Including two posts, two blocks, W beam to thrie beam transition
section, and hardware shall be incidental to the contract unit price per each for "W Beam
to Thrie Beam Guardrail Transition®.
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Measure 1‘0—\\‘_

center of

top cable. g,
+] 5¢
L 2
A=y 00
L] [ ==
T =
o
© DETAIL A
2 (Cable Guardrail)
4' Long Straight Edge 9
I =
Y 1y
—

ELEVATION VIEW S T

(Guardrail Adjacent to Differential Slopes)

e
Iy

o

[

X

Lv]

L

4' Long Straight Edge 5
S

=

| S ]

ﬂ*h_q~h_—*h_—*~__ B

\

ELEVATION VIEW

(Guardrail Adjacent to Differential Surfacing Elevations)

4' Long Straight Edge

|'—‘MGGSUFEG Height,

e

ELEVATION VIEW

GENERAL NOTES: (Guardrail at Curb and Gutter)

The W Beam guardrail shown is for illustrative purpose. The guardrail height for all types
of guardrail systems shall be measured in accordance with this standard plate.

When measuring height of cable guardrail or cable barrier the height shall be measured
to the center of the top cable. See Detail A,

March 31, 2000
S PLATE NUMBER
| W BEAM T THRIE BEAM GUARDRAL | 630.82
Published Date: 3rd 0tr 2015 | @ TRANSITION SECTION ——

June 26, 2010
g PLATE NUMBER
D MEASURING GUARDRAIL HEIGHT 630.98
Published Date: 3rd Qtr. 2015 4 Shest 1 of 1
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.

—
S'I'ruc‘f'ureﬂ

Structure
I

First cable
guardrail post

Structure

G : ——

«] A

L

TYPICAL GUARDRAIL LAYOUTS

Steel Beam Guardrail Delineation
E Guardrail Terminal End Object Marker
A?’ Cable Guardrail Delineation
@ Type 2 Object Marker
* For two-way traffic, install delineation at the opposite end of

structure the same as shown. Back-to-back delineation is required
for two-way traffic, single-sided delineation for one-way traffic.

June 26, 201 |

_||_2_|

DELINEATOR

(For Steel Beam

16"

16"

ADHESIVE OBJECT MARKER

|
Delneofor% . < N

Wood guardrail blockout

2"x Y4"lag bolts
/th 36" washers
Pre-drill holes before

installing lag bolts.

(Max.)

——\

STEEL BEAM GUARDRAIL DELINEATION

White or yellow super or very high
W intensity fluorescent sheeting. Sheeting
| 4 | color shall match edgeline color. A minimum
of 16 square inches of sheeting areq is

required.
© . . X
Guardrail delineators may be fabricated

| from 0.080" aluminum or flexible plastic.
= - Dimensions of flexible delineators may
il vary by manufacturer.

: | } %" diameter

.;i,’/ holes

Guardrail )

Adhesive Object Marker

[E] GUARDRAIL TERMINAL END
OBJECT MARKER

Adhesive object marker dimensions may vary

due to shape of terminal end. A minimum of

256 square inches of object marker sheeting
area is required. The sheeting shall be
fluorescent yellow super or very high intensity.

June 26, 201 1

7/

PLATE NUMBER
632.40

D
D DELINEATION OF GUARDRAIL AT BRIDGES
Published Date: 3rd Otr. 2015 4

Sheet lof 4

Published Date: 3rd Otr, 2015

PLATE NUMBER

DELINEATION OF GUARDRAIL AT BRIDGES 63240

Sheet 2 of 4
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15" square

perforated Hex heod nuts

galvanized with integral
steel post Spacers flanged lock nut
Yo" i Zinc plated
16 1Q. "o YA N
 olos 1" dig. x 3" thick

- T "
with %" hole Hex head bolts

%" x 3"with ¥¢" washers

Hex head nuts
with integral
flanged lock nut

Blind
rivets or
fasteners

| 2

4% 4"

Hex head bolts

%" x 3"with 3" washers

Ye" diameter

Q holes
S~ 53x5.7 Steel

| Beam Post

4,00 Ibs/ft steel post

/O\ 3 CABLE GUARDRAIL DELINEATION

(4"x 4" Delineator on Flanged Channel Steel Post )

.H | /0\ 3 CABLE GUARDRAIL DELINEATION
) i ,| ( 4" x 4" Delineator on | Beam Steel Post )
. h ) '
NN - 6 Sheeting
‘@ T TROGSST
' Yo" dia. . S 2
Hex head nuts Q holes Ol kS S ]

with integral
flanged lock nut

Hex head bolts '
/4" x 15" with

S3x5.7 Steel - . .
| Beam Post /4" washers = &~ LTf:z " diameter
holes
* * 77 __f
/O\ 3 CABLE GUARDRAIL DELINEATION %" dia. /2] =
(Flexible 3" x 6" Delineator on | Beam Post ) holes DEL'NEATORS***

(For 3 Cable Guardrail)

* ¥ Flexible delineators may be attached to post with manufacturer approved
adhesive instead of bolts.

¥ *¥ ¥ Dimensions of flexible delineators may vary by manufacturer. A minimum of
16 square inches of sheeting area is required. The sheeting shall be white or
yellow super or very high intensity fluorescent sheeting. The sheeting color
h m h th in r.
shall match the edgeline colo June 26. 201 |

STATE OF PROJECT

SOUTH

SHEET

TOTAL
SHEETS

PLATE NUMBER

DELINEATION OF GUARDRAIL AT BRIDGES 63240

DAKOTA PH 0040(311) 40 43
Plotting Date: 09/16/2015
rl T 6“
I'/2" Radius (Typ.)—\ ==
%6 " Dia. Holes i N
1.12 Ibs/ft flanged channel E = a
steel post painted green_\g N2
(direct drive) q =
/5" dia. zinc M =
coated spacer % o
g" Dia. Holes (Typ.) o
c \‘:
+
EoS ol - 1d
o+ -'6 VQI"IQD o T S
259 —%®le siope
2E35 T
—_—
I/>" dia, zinc /2" twin rivet
coated spacer %" to 1" grip range - =
(single and back to back) I\ +1
Back to Back in
TYPE 2 OBJECT MARKER DETAILS
AND POST ORIENTATION |

(M) TYPE 2 OBJECT MARKER

GENERAL NOTES: (For Marking 3 Cable Guardrail Anchor )

The delineators shall be covered with a minimum of 16 square inches of reflective
sheeting. The reflective sheeting shall be of either very high intensity or super high
intensity material. For bridges along two-way roadways the sheeting shall be on both
sides of the delineator and shall be white In color, For one-way roadways the
sheeting will only be required on the side facing traffic and the color will be the
same as the nearest pavement marking, yellow on the left side of the roadway and
white on the right side.

The first delineator shall be attached to the post nearest the bridge with additional
delineators spaced in advance of the bridge ot approximately 50 foot intervals. At
bridges with short lengths of guardrail, less than 200 feet, a minimum of 4 delineators
shall be placed in addition to the yellow object marker. The spacing between the
delineators shall be approximately one third of the length of the guardrail. This will
provide for g shorter spacing. At bridges with longer lengths of guardrail, greater
than 200 feet, including bridges that have cable guardrail transitioning into the steel
beam gquardrail, the delineators will be plaoced at a spacing of approximately 50 feet.
Delineation shall extend throughout the length of the guardrail system.

All costs for furnishing and installing single or back to back guardrail delineation shall
be included in the contract unit price per each for "Guardrail Delineator".

An adhesive cbject marker shall be placed on the end of the W beam gquardrail end
terminal. The adhesive object maorker dimensions may vary due to the shape of the
terminal end. A minimum of 256 square inches of object marker reflective sheeting

areq is required. The reflective sheeting shall be fluorescent yellow super or very high

intensity. All costs for furnishing and installing the adhesive object marker shall be
incidental to various contract items.

A type 2 object marker shall be placed adjacent to the 3 cable guardrail anchor at

the location noted on sheet | of this standard plate. The typs 2 object marker (6"x 12
shall have a fluorescent yellow very high or super high intensity reflective sheeting. All

costs for furnishing and installing the type 2 object marker including the steel post,
6"x I2"reflective panel, and hardware shall be included in the contract unit price per
each for "Type 2 Object Marker" for single-sided and "Type 2 Object Marker Back

to Back" for back to back type 2 object markers. June 26, 2011

Published Date: 3rd Otr. 2015

Sheet 3 of 4
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Published Date: 3rd Otr, 2015
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NHOM
Y30TNOHS

Posted Spacing of Spacing of
Speed |Advance Warning| Taper |Channelizing
l T Prior to Signs Length| Devices
Work (Feet) (Feet) (Feet)
(M.P.H.) (A) (L) (G)
0 - 30 200 180 25
35 - 40 350 320 25
45 - 50 500 6C0 50
55 750 6€E0 50
60 - 65 1000 780 50
B Chaonnelizing Device
END
ROAD WORK
G20-2

The channelizing devices shall be drums or

overnight.

| 42" cones if traffic contrcl must remain

For short duration operations (I hour
or less) all channelizing devices may be
eliminated if a vehicle with an activated
flashing or revolving yellow light is used.

Worker signs (W2l-l1 or W2l-la) may be
used instead of SHOULDER WORK signs.

on the left side of a divided or one-way
roadway only if the left shoulder is
affected.

| A SHOULDER WORK sign should be placed

The SHOULDER WORK sign on an

8]: intersecting roadway is not required if
drivers emerging from that roadway will

encounter another advance warning sign

before they reach a work activity area.

WORK SPACE—/

2-029
WYOM Qvoy
QN3 S

| i
_"{ | \—WORK SPACE

el

g T

September 22,2014

Posted Spacing of Spacing of
Speed |Advance Warning|Channelizing
Prior to Signs Devices
Work (Feet) (Feet)
(M.P.H.) (A) (G)
0 - 30 200 25
35 - 40 350 25
45 - 50 500 50
55 750 50
60 - 65 1000 50
.—0 Flagger

B Channelizing Device

For low-volume traffic situations

with short work zones on straight
roadways where the flagger is visible
to road users approaching from both
directions, a single flagger may be used.

The ROAD WORK AHEAD and the END ROAD
WORK signs may be omitted for short
duration operations (I hour or less).

For tack and/or flush seal operations,
when flaggers are not being used, the
FRESH OIL sign (W21-2) shall be displayed
in advance of the liquid asphalt
areas.

Flashing warning lights and/or flags
may be used to call attention to the
advance warning signs.

The channelizing devices shall be drums
or 42" cones.

Channelizing devices are not required
along the centerline adjacent to work
area when pilot cars are utilized for
escorting traffic through the work
ared.

Z2-029
YYOM QVOY
ON3

Channelizing devices and flaggers shall
be used at intersecting roads to
control intersecting road traffic as
required.

The buffer space should be extended
so that the twc-way traffic taoper is
placed before a horizontal or vertical
curve to provide adequate sight
distance for the flagger and queue
of stopped vehicles.

The length of A may be adjusted to
fit field conditions.

Warning sign sequence—/

in opposite direction same
as below.

| ]
|00
(Max,)
One Lane Two-way
Traffic Taper

|
[]

XXX

FEET |
Wie-2P

(Optional)

Sepfember 22,2014

Published Date: 3rd Otr. 2015
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GUIDES FOR TRAFFIC CONTROL DEVICES 634.03

WORK ON SHOULDERS

Sheet | of |

Published Date: 3rd Otr, 2015

NQOR0N

LANE CLOSURE WITH FLAGGER PROVIDED
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1:200

Plot Scale -

trrc11610

- Plotted From -

STATE OF
SOUTH

PROJECT

SHEET

TOTAL
SHEETS

Posted Spacing of Spacing of
Speed |Advance Warning| Taper |Channelizing
Prior to Signs Length| Devices
Work (Feet) (Feet) (Feet)
(M.P.H.) (A) (L) (G)
0 - 30 200 180 25
35 - 40 350 320 25
45 - 50 500 600 50 *
55 750 660 50 *
60 - 65 1000 780 50 *

% Spacing is 40' for 42" cones.

® Reflectorized Drum

B Channelizing Device

@4“ White Temporary
Pavement Marking

The channelizing devices shall be 42"

cones or drums.

42" cones may be used in place of the
drums shown in the taper iT setup
will not be used during night time

hours.

Temporary pavement markings

shall be

used if traffic control

must remain overnight,

The length of A and L may be

adjusted to fit field conditions.

BN

100!
(Max.)

WORK

END
ROAD WORK
G20-2
(Optional)

- Arrow Board

SequentialChevron

A

I

DAKOTA PH 0040(311) 42 43
Plotting Date: 09/16/2015
Posted Spacing of
Speed |[Advance Warning| Taper
Prior to Signs Length
Work (Feet) (Feet)
(M.P.H.) (A) (B) (C) (L)
0 - 30 200 180
35 - 40 350 320
T 45 - 50 500 600
Posted | | 55 750 660
Speed Length of 60 - 65 1000 780
Prior to| Longitudinal YRy =
Work |Buffer Space
(M.P.H.) (Feet) 70 - 80 ] 1000 1500 2640 | 960
20 115 .
25 155 b4 END
20 200 2 ROAD WORK
—
(Optional)
2 (|
53 zgg F- Posted [ Spacing of
55 495 O‘ L Speed |Channelizing
60 570 .. Prior to| Devices
65 645 || Work (Feet)
. (M.P.H.) (G)
1o e 7 0 - 30 25
75 820 L -
310 35 - 40 25
80 ' 45 - 50 50 »
u 55 50 =
® Reflectorized Drum E SWP(;LFEKE €0 - 65 50 *
® Channelizing Device g u 75 - 80_ ; 50 *
4" White Temporary § * ig:]cmg Is 40" for
. n cones.
Pavement Marking o
o /
Temporary pavement = u
markings shall be used Ll L
if traffic control = qﬂjg
must remain overnight, g}: +Q
=)
This procedure also " @
applies when work is being ®
performed in the lane | © A o
adjacent to the median © rrow Boar
on a divided highway. j_ » Sequential Chevron
Under these conditions,
LEFT LANE CLOSED signs
and the corresponding ?ﬁ“—i—
LANE REDUCTION symbol
signs shall be used.

The channelizing devices
shall be 42" cones or
drums.

42" cones may be used In

place of the drums shown|
in the taper if setup will
not be used during night

time hours.

April 15, 2015
S PLATE NUMBER
g GUIDES FOR TRAFFIC CONTROL DEVICES 634.47
Published Date: 3rd Qtr. 2015 ? 4-LANE UNDIVIDED, RIGHT LANE CLOSED P

(Iouo|4d0)
Z2-029
)ﬂ:l{):N gvoa l | l
April 15, 2015
S PLATE NUMBER
D | GUIDES FOR TRAFFIC CONTROL DEVICES |~ 634. 64
Publshed Date:3rd 0 205 | @ | LANE CLOSURE WITHOUT BARRIER e
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STATE OF PROJECT

SOUTH
DAKOTA PH 0040(311)

SHEET

TOTAL
SHEETS

43

43

Plotting Date: 09/16/2015

6' to 12

5' Minimum

o

7' Minimum

&' to 12

4' Minimum

5' Minimum

T P22

7' Minimum

/

RURAL DISTRICT

o
Minimum

7' Minimum

Walkway

5' Minimum =

NN RN

el KA

URBAN DISTRICT

* |f the bottom of supplemental plate is
mounted lower than 7 feet above a
pedestrian walkway, the supplemental
plate should not project more than 4"
into the pedestrian facility.

Paved Shoulder

Examples of - ~
60" Chord LTne‘v/ .
Clearance Checks v

C A 1
i

~ .
: N 120" Diameter

~ - (Ferimeter of stub height

/

RURAL DISTRICT WITH
SUPPLEMENTAL PLATE

6' Minimum

Sign shall
be level,

RURAL DISTRICT
3 DAY MAXIMUM

(Not applicable to regulatory signs)

September 22,2014

clearance checks)

PLAN VIEW

(Examples of stub height clearance checks)

Top of Anchor Post or Slip Base

4"

Chord Lrne—~’/

Ground Line

ELEVATION VIEW
GENERAL NOTES:

The top of anchor posts and slip bases SHALL NOT extend above a 60"chord line
within a 120" diameter circle around the post with ends 4" above the ground.

At locations where there is curb and gutter adjacent to the breakaway sign
support, the stub height shall be a maximum of 4"above the ground line at the
localized area adjacent to the breakaway support stub.

The 4"stub height clearance is not necessary for U-channel lagp splices where
the support is designed to yield (bend) at the base.

July 1, 2005

S PLATE NUMBER
D CRASHWORTHY SIGN SUPPORTS 634.85
Publshed Date: rd 0 2015 | @ (Typical Construction Signing S

PLATE NUMBER

BREAKAWAY SUPPORT STUB CLEARANCE 634.99

Published Date: 3rd Otr, 2015
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