TOTAL

1:200

Plot Scale -

trrc11951

Plotted From -

DEPARTMENT OF TRANSPORTATION
PLANS FOR PROPOSED

I PROJECTS

o OOOI—469 000N-469, & 000P-469
— RAPID CITY REGION

| - GUARDRAIL MAINTENANCE

GUARDRAIL REPAIR AT VARIOUS LOCATIONS
ON A DEMAND BASIS

L | PCNs i5dd, i5de, & 15df

! " o .! f— HARDING — " T T T T PERKINS " T —--
|
PROJECT ; [

,, ] 1
| | |
l | '
faurre '
| : '
¢ MWEAGE =" - N

! !
| |

e N T T e !
| LAWRENCE ’

] ;
] :
A— j

"PENNINGTON
|
l

f COSTER T — .
| i
| ——————— . _~

' l
I’FALL'W“—‘_—‘*-———J

STATE OF PROJECT SHEET | shpets
STATE OF SOUTH DAKOTA N e s e
06/19/2018

Plotting Date:

INDEX OF SHEETS

1 Title Sheet

2-5 Estimote of Quantities and
Plan Notes

6-22 Standard Plates

...\GuardRail Title Sheet.dgn

File -




ESTIMATE OF QUANTITIES, 0001-469, PCN i5dd, (Interstate)

ESTIMATE OF QUANTITIES, 000N-469, PCN i5de, (Non-Priority)

STATE OF PROJECT

SOUTH
DAKOTA

0001-469, 000N-469

SHEET

TOTAL
SHEETS

& 000P-469 2 22
BID ITEM BID ITEM ESTIMATE OF QUANTITIES, 000P-469, PCN i5df, (Priority)
NUMBER ITEM QUANTITY | UNIT NUMBER ITEM QUANTITY | UNIT
009E0198 |Mobilization 2 2[Each 009E0197 _ |Mobilization 1 2|Each BID ITEM
110E0730 |Remove Beam Guardrail 100.0|Ft O09EQ198 _ [Mobilization 2 2{Each NUMBER ITEM QUANTITY [ UNIT
110E0740 |Remove 3 Cable Guardrail Anchor Assembly 1[Each 009E0199 _ |Mobilization 3 2|Each 009E0197 |Mobilization 1 2|Each
110E0745 |Remove 3 Cable Guardrail Slip Base Anchor Assembly 1|Each 110E0730 Remove Beam Guardrail 100.0/Ft 009E0198 | Mobilization 2 2|Each
110E0770 |Remove W Beam Guardrail Breakaway Cable Terminal 1|Each 11080740 |Remove 3 Cable Guardrail Anchor Assembly 1]Each 009E0199 _|Mobilization 3 2|Each
- : 110E0745 |Remove 3 Cable Guardrail Slip Base Anchor Assembly 1|Each -
110E0800 [Remove W Beam Guardrail End Terminal 1|Each - - 110E0730 |Remove Beam Guardrail 100.0|Ft
629E0100 |3 Cable Guardrail 100|Ft 11080770 [Remove W Beam Guardrai Breakaway Cable Terminal 1]Each 110E0740 |Remove 3 Cable Guardrail Anchor Assembly 1|Each
- - - 110E0800 |Remove W Beam Guardrail End Terminal 1|Each —

629E0110 [NCHRP 350 Test Level 3 High Tension Cable Guardrail 100|Ft - 110E0745 |Remove 3 Cable Guardrail Slip Base Anchor Assembly 1|Each
629E0290 [NCHRP 350 Test Level 3 High Tension Cable Guardrail Anchor 1|Each 629E0100 13 Cable Guardrail 100}t 110E0770 |Remove W Beam Guardrail Breakaway Cable Terminal 1|Each

Assembly 629E0110 [NCHRP 350 Test Level 3 High Tension Cable Guardrail 100|Ft 110E0800 _|Remove W Boamn Guardrail End Terminal 1Each
629E0300 |3 Cable Guardrail Slip Base Anchor Assembly 1|Each 629E0290 2;25{3350 Test Level 3 High Tension Cable Guardrail Anchor 1|Each 629E0100 13 Cable Guardrail 100lFt
629E0400 |3 Cable Guardrail Anchor Assembl 2|Each i i i
629E0453 |Retension High Tension 3 Cable G)L/Jardrail 3,000Ft 629E0300 13 Cable Guardral Slip Base Anchor Assembly 1{Each 22258;;8 EEEEE 228 Iest ::eve: 2 Efg: Iensfon gaﬁ:e guar:raf: Anch 10(1) Etach
629E0454 |Retension High Tension 4 Cable Guardrail 3,000|Ft 629E0400 |3 Cable Guardrail Anchor Assembly 2lFach Assembly o5 TeYE TG Tension eble BRardranAneher
629E1000 |Repair 3 Cable Guardrail 100(Ft D2550 (Rotenson Hlgh Tension 3 e e Suardial SO 629E0300 |3 Cable Guardrail Slip Base Anchor Assembl 1|Each
629E1010 [Repair 3 Cable Guardrail Slip Base Anchor Assembly 1|Each 629E0454 Retension High Tension 4 Cable Guardral 3,000 629E0400 |3 Cable Guardrail A ph A bl * 2|Each
629E1100 |3 Cable Guardrail End Post 3|Each 029R 1000 |Ropak 3 Cable Suardral sl 629E0453 [R ta . u:'r hr? o O; Csst?lmGy drail 3,000 Fta -
52951102 13 Cabie Guararal Intermodiate Poct “olEach 629E1010 _|Repair 3 Cable Guardrail Slip Base Anchor Assembly 1|Each Sension Tgh _ension © ~ab’e buardral ’

. : 629E1100 |3 Cable Guardrail End Post 3|Each 629E0454 |Retension High Tension 4 Cable Guardrail 3,000{Ft
629E1104 |3 Cable Guardrail Post, Winter 15/Each 629E1102_ |3 Cable Guardrail Intermediate Post 10|Each 629E1000 _|Repair 3 Cable Guardrail 100|Ft
629E1106 |Drive Down 3 Cable Guardrail Post 10|Each 629E1104 |3 Cable Guardrail Post, Winter 15|Each 629E1010 _[Repair 3 Cable Guardrail Slip Base Anchor Assembly 1|Each
629E1112 |Cable Splice 1|Each 629E1106 | Drive Down 3 Cable Guardrail Post 10|Each 629E1100 |3 Cable Guardrail End Post 3|Each
629E1114 |3 Cable Guardrail J Hook Bolt 100[Each 629E1112 |Cable Splice 1|Each 629E1102 |3 Cable Guardrail Intermediate Post 10|Each
629E1116 |Steel Turnbuckle Cable End Assembly 1|Each 629E1114 |3 Cable Guardrail J Hook Bolt 100|Each 629E1104 |3 Cable Guardrail Post, Winter 15|Each
629E1118 |Spring Cable End Assembly with Turnbuckle 2|Each 629E1116 |Steel Turnbuckle Cable End Assembly 1|Each 629E1106 |Drive Down 3 Cable Guardrail Post 10|Each
629E1120 [W Beam to 3 Cable Transition Bracket 1]Each 629E1118 |Spring Cable End Assembly with Turnbuckle 2|Each 629E1112__[Cable Splice 1|Each
629E1122 |3 Cable Guardrail End Post Cap S[Each 629E1120 |W Beam to 3 Cable Transition Bracket 1|Each 629E1114 |3 Cable Guardrail J Hook Bolt 100|Each
629E1143 |High Tension 3 Cable Guardrail Post 3|Each 629E1122 |3 Cable Guardrail End Post Cap 5|Each 629E1116 |Steel Turnbuckle Cable End Assembly 1|Each
629E1144 |High Tension 4 Cable Guardrail Post 3|Each 629E1143 |High Tension 3 Cable Guardrail Post 3|Each 629E1118 |Spring Cable End Assembly with Turnbuckle 2|Each
629E1158 |High Tension 3 Cable Guardrail Post and Sleeve 3|Each 629E1144  |High Tension 4 Cable Guardrail Post 3|Each 629E1120 W Beam to 3 Cable Transition Bracket 1|Each
629E1159 |High Tension 4 Cable Guardrail Post and Sleeve 3|Each 629E1158 |High Tension 3 Cable Guardrail Post and Sleeve 3|Each 629E1122 |3 Cable Guardrail End Post Cap 5|Each
629E1163 |High Tension 3 Cable Guardrail Sleeve 3|Each 629E1159  |High Tension 4 Cable Guardrail Post and Sleeve 3|Each 629E1143 [High Tension 3 Cable Guardrail Post 3|Each
629E1164 |High Tension 4 Cable Guardrail Sleeve 3|Each 629E1163 |High Tension 3 Cable Guardrail Sleeve 3|Each 629E1144 |High Tension 4 Cable Guardrail Post 3|Each
629E1170 |High Tension Cable Guardrail Terminal Post 1|Each 629E1164 [High Tension 4 Cable Guardrail Sleeve 3|Each 629E1158 |High Tension 3 Cable Guardrail Post and Sleeve 3|Each
629E1174 [Hardware for High Tension Cable Attachment to Terminal Post 1|Each 629E1170 |High Tension Cable Guardrail Terminal Post 1|Each 629E1159 |High Tension 4 Cable Guardrail Post and Sleeve 3|Each
629E1175 |Hardware for High Tension Cable Attachment to Post 1|Each 629E1174  |Hardware for High Tension Cable Attachment to Terminal Post 1|Each 629E1163 [High Tension 3 Cable Guardrail Sleeve 3|Each
629E1180 [High Tension Cable Guardrail Post Strap 1[Each 629E1175 |Hardware for High Tension Cable Attachment to Post 1[Each 629E1164 [High Tension 4 Cable Guardrail Sleeve 3|Each
629E1181 |High Tension Cable Guardrail Cable Spacer 1|Each 629E1180 |High Tension Cable Guardrail Post Strap 1|Each 629E1170 [High Tension Cable Guardrail Terminal Post 1[Each
630E0200 |Straight Class A Thrie Beam Rail 25.0[Ft 629E1181 |High Tension Cable Guardrail Cable Spacer 1]Each 629E1174 [Hardware for High Tension Cable Attachment to Terminal Post 1|Each
630E1200 |Straight Class A W Beam Rail 75.0|Ft 630E0200 _ |Straight Class A Thrie Beam Rail 25.0[Ft 629E1175 |Hardware for High Tension Cable Attachment to Post 1|Each
630E2000 |W Beam to Thrie Beam Guardrail Transition 1|Each 630E1200 |Straight Class A W Beam Rail 75.0|Ft 629E1180 |High Tension Cable Guardrail Post Strap 1|Each
630E2015 W Beam Guardrail Flared End Terminal 1|Each 630E2000 |W Beam to Thrie Beam Guardrail Transition 1|Each 629E1181 |High Tension Cable Guardrail Cable Spacer 1lEach
630E2020 |W Beam Guardrail Tangent End Terminal 1|Each 630E2015 |W Beam Guardrail Flared End Terminal 1|Each 630E0200 |Straight Class A Thrie Beam Rail 25 0|Ft
630E2030 |W Beam Guardrail Breakaway Cable Terminal 1|Each 630E2020 |W Beam Guardrail Tangent End Terminal 1]Each 630E1200 [Straight Class A W Beam Rail 75.0|Ft
630E2110 |Beam Guardrail Post and Block 10|Each 630E2030 |W Beam Guardrail Breakaway Cable Terminal 1|Each 630E2000 |W Beam to Thrie Beam Guardrail Transition 1|Each
630E2120 |Beam Guardrail Post and Block, Winter 5|Each 630E2110 |Beam Guardrail Postand Block _ 10]Each 630E2015 |W Beam Guardrail Flared End Terminal 1[Each
634E0010 |Flagging 200.0|Hour 630E2120 |Beam Guardrail Post and Block, Winter 5|Each 630E2020 |W Beam Guardrail Tangent End Terminal 1|Each
634E0125 | Traffic Control for Guardrail Repair 2|Site 634E0010 _|Flagging : : 200.0{Hour 630E2030 |W Beam Guardrail Breakaway Cable Terminal 1|Each
634E0420 [Type C Advance Warning Arrow Panel 1]Each 634E0125 | Traffic Control for Guardrail Repair 2)Site 630E2110 |Beam Guardrail Post and Block 10|Each

634E0420 Type C Advance Warning Arrow Panel 1(Each - -
630E2120 [Beam Guardrail Post and Block, Winter 5[Each
634E0010 [Flagging 200.0|Hour
634E0125 [Traffic Control for Guardrail Repair 2|Site
634E0420 |Type C Advance Warning Arrow Panel 1|Each




SPECIFICATIONS

Standard Specifications for Roads & Bridges, 2015 Edition and Required
Provisions, Supplemental Specifications and/or Special Provisions as included
in the Proposal.

CONTRACT TIME PROVISIONS

At such time as repairs are required, the Contractor will be notified. The
Contractor will have 7 calendar days to complete the repairs.

WORK DESCRIPTION

Repair of guardrail at various locations in the Rapid City Region on a demand
basis.

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.

MOBILIZATION

If more than one location within an area is to be repaired, the Contractor will
be compensated for only one mobilization per area.

Mobilization 1 is the cost of mobilization per each time the Contractor is called
in by the Belle Fourche Area Engineer, or his designated representative, to
perform guardrail repair within the Belle Fourche Area.

Mobilization 2 is the cost of mobilization per each time the Contractor is called
in by the Rapid City Area Engineer, or his designated representative, to
perform guardrail repair within the Rapid City Area.

Mobilization 3 is the cost of mobilization per each time the Contractor is called
in by the Custer Area Engineer, or his designated representative, to perform
guardrail repair within the Custer Area

Mobilization will be paid once each time the Contractor is called to repair
guardrail, regardless of the number of sites requiring repair within the project
limits.

Guardrail repairs will be limited to all Interstate and State highways within the
boundaries of the Rapid City Region. Maintenance maps for priority and non-
priority routes are available at the Rapid City Region office.

TRAFFIC CONTROL

The bid item “Traffic Control for Guardrail Repair”’ shall include all necessary
traffic control devices as required by these plans and shall be measured and
paid and the contract unit price per “site”. The Contractor shall be
compensated each time they are required to mobilize to a “site” for guardrail
repair. If the Contractor relocates the traffic control devices to a different
location during the same mobilization, additional compensation will not be
made and it shall be considered the same “site”.

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

Indiscriminate driving and parking of vehicles within the right-of-way will not be
permitted. Any damage of the vegetation, surfacing, embankment, delineators,
and existing signs resulting from such indiscriminate use shall be repaired
and/or restored by the Contractor, at no expense to the State, and to the
satisfaction of the Engineer.

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.

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

The Contractor shall provide installation details at the preconstruction meeting
for all breakaway sign support assemblies.

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.
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RESTORATION OF DISTURBED AREAS

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:

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

All costs for reshaping, leveling, tilling, and seeding disturbed areas shall be
incidental to the various bid items on the project.




GUARDRAIL

Retension High Tension3 Cable Guardrail shall include all costs to adjust the
tension in a length of 3 Cable Guardrail. Measurement for payment will be per
foot for all runs of 3 Cable Guardrail and shall include all 3 cables and both
anchor ends that make up a run of 3 Cable Guardrail. Retension 3 Cable
Guardrail may include cutting and shortening of cables at the anchors to allow
for the proper tensioning. Payment will be center of anchor to center of
anchor.

Retension High Tension 4 Cable Guardrail shall include all costs to adjust the
tension in a length of High Tension 4 Cable Guardrail to manufacturers
specifications. Measurement for payment shall be from center of anchor to
center of anchor and shall include all 4 cables that make up a run of High
Tension 4 Cable Guardrail. Retension High Tension 4 Cable Guardrail shall
include cutting and shortening of

cables at the anchors to allow for the proper tensioning.

Repair 3 Cable Guardrail Slip Base Anchor Assembly shall include full
compensation for repair of the damaged Slip Base Anchor Assembly. This
work will be performed if it is determined that the Slip Base Anchor Assembly
can be repaired without total footing removal. The work will consist of coring a
12” diameter section into the existing footing, centered over the existing slip
base anchor stub post, to a depth of 22”. The core will then be broke off and
disposed of. The sides of the hole in the footing shall be roughened to the
satisfaction of the Engineer. A rapid-setting, non-shrink, non-metallic

grout shall be used (in accordance with the manufacturer’'s recommendations)
to anchor the new slip base anchor stub post in the footing. The grout shall
reach a compressive strength of over 5000 PSI.

3 Cable Guardrail End Post shall include all costs for removal of damaged end
post and installation of 3 cable guardrail end post. 3 Cable Guardrail End Post
shall also include a new end post cap. All costs incurred for removal and
replacement of the existing cable on the new post shall be incidental to this
contract item.

3 Cable Guardrail Intermediate Post shall include all costs for removal of
damaged post and installation of 3 cable guardrail intermediate line post.
All costs incurred for removal and replacement of the existing cable on the
new post, including J Hook Bolts shall be incidental to this contract item.

3 Cable Guardrail Slip Base Anchor Post shall include all costs for removal of
damaged post and installation of 3 cable guardrail slip base anchor post. All
costs incurred for removal and replacement of the existing cable on the new
post, shall be incidental to this contract item.

3 Cable Guardrail Post, Winter shall include all costs for removal of the
damaged post and installation of cable guardrail post when there is in excess
of one foot of frozen ground at the work site. When this condition exists, the
contract unit price per each for “3 Cable Guardrail Post, Winter” will be the pay
unit rather than the contract unit price per each for "3 Cable Guardrail
Intermediate Post" and/or "3 Cable Guardrail End Post". The Contractor shall
furnish any J Hook Bolts needed as shown on Standard Plate 629.01 (5 of 6).
All costs incurred for removal and replacement of the existing cable on the
new post, including J Hook Bolts shall be incidental to this contract item.

Drive Down 3 Cable Guardrail Post shall include all costs for adjusting the
height of a Cable Rail Post. All costs to disassemble the cable rail to do
this work shall be incidental to this contract item.

Reset 3 Cable Guardrail Post shall include all costs incurred for the
realignment and/or removal and resetting of a cable guardrail post to properly
align cable guardrail section. The Contractor shall furnish any J Hook Bolts
needed as shown on Standard Plate 629.01 (5 of 6). Work under this item
may require straightening of in place bent cable guardrail posts to bring them
into alignment with cable guardrail section. Payment for “Reset 3 Cable
Guardrail Post” will be the same whether in frozen or unfrozen ground. All
costs incurred for removal and replacement of the existing cable on the new
post shall be incidental to this item.

Cable Anchor Bracket shall include furnishing and installing the Cable
Anchor Bracket as shown on Standard Plate 629.01 (3 of 6).

Cable Splice shall include all costs incurred for cutting existing cable and for
furnishing and installing the necessary cable splice. This contract item shall be
used for low tension and high tension cable guardrail.

3 Cable Guardrail J Hook Bolt shall include furnishing & installing J hook bolts
when no other work is required to the 3 cable guardrail other than missing
or broken J hook bolts.

Steel Turnbuckle Cable End Assembly shall include all costs for furnishing
and installing the Steel Turnbuckle Cable End Assembly as shown on
Standard Plate 629.01 (4 of 6).

Turnbuckle Assembly shall include all costs for furnishing and
installing the Turnbuckle Assembly on high tension cable guardrail.

Spring Cable End Assembly with Turnbuckle shall include all costs for
furnishing and installing the Spring Cable End Assembly with Turnbuckle as
shown on Standard Plate 629.01 (4 of 6).

W Beam to 3 Cable Transition Bracket shall include all costs incurred for
removing the damaged transition bracket and installing a transition bracket
in accordance with the details on Standard Plates 629.05 & 629.15.

3 Cable Guardrail End Post Cap shall include all costs for furnishing and
installing an end post cap as shown on Standard Plate 629.01 (6 of 6).

High Tension 4 Cable Guardrail Post: High Tension 4 Cable Guardrail Post
shall include all costs for removal of damaged post and installation of a High
Tension 4 Cable Guardrail Post. All costs incurred for removal and
replacement of the existing cable on the new post, including

hardware shall be incidental to this contract item.

High Tension 4 Cable Guardrail Post and Sleeve shall include all costs for
removal of damaged post and sleeve, and installation of a High Tension 4
Cable Guardrail Post and Sleeve. All costs incurred for removal and
replacement of

the existing cable on the new post, including hardware shall be incidental to
this contract item.

High Tension 4 Cable Guardrail Sleeve shall include all costs for removal of
damaged sleeve and installation of a High Tension 4 Cable Guardrail

Sleeve. All costs incurred for removal and replacement of the existing post
and of the existing cable on the post, including hardware shall be incidental to
this contract item.
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High Tension Cable Guardrail Terminal Post shall include all costs for removal
of damaged terminal post and installation of a High Tension Cable Guardrail
Terminal Post. All costs incurred for removal and replacement of the existing
cable on the new post, including reflective sheeting, hardware and tensioning
cable shall be incidental to this contract item.

Hardware For High Tension Cable Attachment To Terminal Post shall be used
for furnishing and installing the hardware for a high tension cable guardrail
terminal post. This item is used for a typical repair if a high tension cable
guardrail terminal post is struck and releases the cable(s). Use this item

when the terminal post is in good condition and only new hardware and
resetting the terminal post is necessary. Payment includes cost for furnishing
and installing hardware for the high tension cable attachment to terminal post,
resetting terminal post, labor, equipment, and incidentals.

Hardware For High Tension Cable Attachment To Post shall be used for
furnishing and installing the hardware for a high tension cable attachment to
post. This item is used for a typical repair if the hardware was damaged by

a snow plow or other crash. Use this item when the post is in good condition
and only new hardware is necessary. The quantity and unit for the bid item is
one “Each” for one attachment, i.e. if several attachments are damaged on a
high tension 4 cable guardrail post then the quantity would be more than 1.
Payment includes cost for furnishing and installing hardware for the high
tension cable attachment to post, labor, equipment, and incidentals.

High Tension Cable Guardrail Cable Strap shall include all costs for removal
of damaged/missing strap and installation of a High Tension Cable Guardrail
Cable Strap. High Tension Cable Guardrail Cable Strap contract item will

not be paid for when a new guardrail post is paid for as the new guardrail post
shall include the strap. This item is specific to products from Trinity known as
the CASS high tension cable barrier.

High Tension Cable Guardrail Cable Spacer shall include all costs for removal
of damaged spacer and installation of a High Tension Cable Guardrail Cable
Spacer. High Tension Cable Guardrail Cable Spacer contract item will not be
paid for when a new guardrail post is paid for as the new guardrail post shall
include the spacer. This item is specific to products from Trinity known as the
CASS high tension cable barrier.

Straight Class A Thrie Beam Rail shall include all costs for removing damaged
Thrie Beam rail and replacing with Class A Thrie Beam rail.

Straight Class A W Beam Rail shall include all costs for removing damaged W
Beam rail and replacing with Class A W Beam rail.

Straight Class B W Beam Rail shall include all costs for removing damaged W
Beam rail and replacing with Class B W Beam rail.

W Beam to Thrie Beam Guardrail Transition shall include all costs for
removing damaged rail and replacing with a W Beam to Thrie Beam
Guardrail Transition.

Asymmetrical W Beam to Thrie Beam Guardrail Transition shall include all
costs for removing damaged rail and replacing with a Asymmetrical W Beam
to Thrie Beam Guardrail Transition.




W Beam Guardrail Flared End Terminal shall include all costs incurred for
furnishing and installing an approved flared end terminal in accordance with
details on Standard Plate 630.87. At some locations of W Beam Guardrail
Flared End Terminal damage, the Area Engineer may decide to replace the
existing W Beam Guardrail Flared End Terminal in lieu of replacing the
various components of the W Beam Guardrail Flared End Terminal.

The W Beam Guardrail Flared End Terminal shall be on the approved
products list: http://apps.sd.gov/HC60ApprovedProducts/main.aspx

The contract unit price per each for “W Beam Guardrail Flared End Terminal”
shall include all costs incurred for furnishing and installing one (1) end section
as shown on Standard Plate 630.87 including removal of the existing end
terminal.

W Beam Guardrail Tangent End Terminal shall include all costs incurred for
furnishing and installing an approved tangent end terminal in accordance with
details on Standard Plate 630.88. At some locations of W Beam Guardrail
Tangent End Terminal damage, the Area Engineer may decide to replace the
existing W Beam Guardrail Tangent End Terminal in lieu of replacing the
various components of the W Beam Guardrail Tangent End Terminal.

The W Beam Guardrail Tangent End Terminal shall be on the approved
products list: http://apps.sd.gov/HC60ApprovedProducts/main.aspx

The contract unit price per each for “W Beam Guardrail Tangent End
Terminal” shall include all costs incurred for furnishing and installing one (1)
end section as shown on Standard Plate 630.88 including removal of the
existing end terminal.

Beam Guardrail Block shall include all costs for removing the broken
block and installing a block.

Beam Guardrail Post & Block shall include all costs for removing the broken
post and installing a post and block. Beam Guardrail Post & Block shall
include replacement of post and blocks located within the limits of the Tangent
and Flared End Terminals.

Beam Guardrail Post & Block, Winter shall include all costs incurred for
replacement of a steel beam guardrail post when there is in excess of one
foot of frozen ground at the work site. When this condition exists, the contract
unit price per each for “Beam Guardrail Post & Block, Winter” will be the pay
unit rather than the contract unit price per each for “Beam Guardrail Post &
Block". Beam Guardrail Post & Block, Winter shall include replacement of
post and blocks located within the limits of the Tangent and Flared End
Terminals.

End Terminal Wood Breakaway Post shall include all costs incurred for
removal of a broken wood end post and installing a replacement wood end
post in a steel tube sleeve. This contract item shall include replacement of
wood posts on various end terminals including Breakaway Cable Terminals
(BCT), Trailing End Terminals, Tangent End Terminals and Flared End
Terminals. The Contractor shall be responsible for making sure the wood
post matches the appropriate Standard Plate or end terminal manufacturer’s
requirements.

End Terminal Hinged Breakaway Post shall include all costs incurred for
removal of a hinged breakaway end post and installing a replacement
hinged post on a post bottom base. This contract item shall include
replacement of hinged breakaway posts on various end terminals including
Tangent End Terminals and Flared End Terminals. The Contractor shall be
responsible for making sure the hinged breakaway post match the end
terminal manufacturer’s requirements.

Breakaway Cable Terminal (B.C.T) End Rail shall include all costs incurred for
removing the 12.5 ft. or 25 ft section of damaged B.C.T. W beam adjacent to
the Radius Terminal Element and replacing with new guardrail. The
Contractor shall field drill holes in the guardrail for installation.

W-Beam Guardrail End Section Buffer shall include all costs incurred for
installing a buffer assembly. Removal of the existing end section buffer
shall be incidental to this contract item.

Tangent End Terminal Extruder Head shall include all costs incurred for
removing the damaged extruder head and installing a new extruder head on
the Tangent End Terminal.

Tangent End Terminal Rail shall include all costs incurred for removing 12.5 ft.
or 25 ft. section(s) of damaged beam guardrail and replacing new beam
guardrail on the Tangent End Terminal.

Rubrail shall include all costs to install rubrail. The Contractor shall provide the
necessary wood blocks and bolts to attach the rubrail to the wood posts.

Drive Down Beam Guardrail Post: Drive Down Beam Guardrail Post shall
include all costs for adjusting the height of a steel beam guardrail post. All
costs to disassemble the steel beam guardrail shall be incidental to this
contract item.

Reset Beam Guardrail Post & Block shall include all costs for removing and
resetting post to properly align the steel beam section. Payment for “Reset
Beam Guardrail Post & Block” shall be the same in frozen or unfrozen ground.

HIGH TENSION CABLE GUARDRAIL

The Contractor shall furnish and install a 3 or 4 cable high tension guardrail
system that meets the Test Level 3 crash testing requirements of National
Cooperative Highway Research Program (NCHRP) 350 or current Manual for
Assessing Safety Hardware (MASH). The maximum dynamic deflection of the
system shall be less than 8 feet and the maximum post spacing shall be 16
feet unless specified otherwise in the plans.

The high tension cable guardrail system shall be in compliance with
Specifications Section 6.9 Buy America.

The Contractor shall install the system according to the manufacturer's
installation recommendations except where stated otherwise in the plans. A
copy of the detail drawings and installation instructions for the high tension
cable guardrail and anchor assemblies shall be given to the Engineer a
minimum of 4 weeks prior to installation of the high tension cable guardrail
system.

All posts shall be galvanized and inserted into driven galvanized steel sleeves
with soil plates.
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The cables provided shall be pre-stretched in the factory.

The Contractor shall check and adjust the tension of the cables a minimum of
3 weeks after installation and not longer than 6 weeks after installation. Cost
for this work shall be incidental to the contract unit price per foot for “NCHRP
350 Test Level 3 High Tension Cable Guardrail”.

The Contractor shall provide a signed letter of compliance to the Engineer
upon completion of the high tension cable guardrail installation(s) stating that
the high tension cable barrier system has been installed in conformance to the
installation instructions, specifications, and at a minimum meets the Test
Level 3 crash test requirements of NCHRP 350 or MASH.

The high tension cable guardrail shall be measured along the centerline of the
cable guardrail from center of anchor assembly to center of anchor assembly
to the nearest foot. Example: If the system utilizes 4 anchor footings in the
anchor assembly, then the center of the anchor assembly would be centered
between the 2" and 3™ footing.

All costs for furnishing and installing the 3 or 4 cable high tension guardrail
system including all labor, materials, and equipment shall be incidental to the
contract unit price per foot for “NCHRP 350 Test Level 3 High Tension Cable
Guardrail”.
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Plotting Date:

06/18/2018

1:200

Plot Scale -

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 and 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
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 500' to 1000’

Greater than 1000

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

Compensating Devices must have a spring rate of 450 * 50 pounds per inch and shall have
a total available travel of 6 inches minimum,

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

CABLE TENSIONING SPECIFICATIONS
Temperaturef -20 | -10 0 10 20 30 40 50 60 70 80 90 (100 | 11O
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 79 89 99 | 109 | 120
Spring
Compression| 474 | 4 | 3% | 3% | 34 3 |1 2% (2% | 2% | 2 1% | 1Y | 1'/a I
(Inch)

POST SPACING FOR HORIZONTAL CURVES
Maximum
Roadway .
¢ Curvature PosT(FSE)ocmg
I° and Less 16'
Greater than I° to 8° 12
Greater than 8° to 13° 8'
Greater than 13° NOT ALLOWED

December 16, 2015

% See Table on Sheet |
for post spacing
on horizontal curves.

*¥*See Standard
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STATE OF PROJECT SHEET TOTAL
SouTH 0001-469, 000N-469 SHEETS
DAKoTA & 000P-469 12 22
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tl—sb—1—— S . _ +
H-——= —t——. a1
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il ] ] o .
RS S
T |-—-— 1—- -+ — — T N © -
' - " " N
% | | :, * . ! 1%e ¢holefor7/g¢x s
X X | | galvanized H. S. Bolt ™
° s ~ - Typ.
RY ~ { — , (Typ.)
-q4--——-=i—-—}—-—1 I | |
| —f — 1 S O NI
| S0 o | o | -]
[ | 1 %6" ¢ hole for %" @ | 5 I T 1 1 |
o || ogalvanized H. S. Bolt [~ T PLAN
x ! (Typ)| | Jd 05 .
™ —_— N o GENERAL NOTES:
bl - | 1. All steel shall conform to ASTM A709 Grade 36.
LY e —- !
~ @_ | 12" 2. Welding and weld inspection shall be in conformance with
N ' ' B B AWS/ANSI D1.1 (Current Year) Structural Welding Code - Steel.
3 | | 3% | | Z% 3. After f SHTO M111
N " 1y 1yn " . After fabrication, galvanize in accordance with AASHTO M
! ! B 2% 25" 4% (ASTM A123).
| . ! . ! . | | B ‘ 4. When required, provide % inch diameter x 2 ¥ inch high strength
k 2 ! PL;N ! 2 1 cap screws with heavy hex heads and plate washers. Cap screws
shall be galvanized and conform to the requirements of ASTM
12" GENERAL NOTES: A307 or A449. Plain washers shall be galvanized and conform
3%" L 7%" 1. All steel shall conform to ASTM A709 Grade 36. fo ASTM F844.
20" 2 %" 4%" " . . . . 5. All Costs associated with furnishing and installing the 3 cable
2 AT R < 2. Welding and weld inspection shall be in conformance with l guardrail connection assembly shall be incidental to the contract
% % %" AWS/ANSI D1.1 (Current Year) Structural Welding Code - Steel. unit price for the bid items "Class A45 Concrete, Bridge Deck”,
AN 3. After fabrication, galvanize in accordance with AASHTO M111 "Class ;442 IConcrete, Bridge Repair”, or "3 Cable Guardrail",
N (Typ.) (ASTM A123). as applicable.

4. Bolts, nuts, and washers shall be provided with each assembly.
Bolts shall be galvanized and conform to the requirements of
ASTM A307 or A449. Plain washers shall be galvanized and
conform to ASTM F844.

5. All Costs associated with furnishing and installing the 3 cable
//‘/M guardrail connection assembly shall be incidental to the contract

unit price for the bid items "Class A45 Concrete, Bridge Deck”,

4"
3"

A Y,

N

P
"
—_——

SEC. A-A Class A45 Concrete, Bridge Repair", or "3 Cable Guardrail”, [ 3" 3" 3"
as applicable. 1 | 1 »n
% | % - %
3" 7" R | 1 |
Ny
7 | |

4"
3"
3"

Y
_L\T
1%"
T
€
7/3”¢I-|Ioles
T
[
|
y---
-______T___I

|
I
on

...\StdPlateSectionSeed.dgn

File -

trrc11951

L L L L VIEWB-B
VIEWB -B June 26,2012 June 26,2012
g PLATE NUMBER g PLATE NUMBER
D | 3 CABLE GUARDRAIL CONNECTION ASSEMBLY | 629-30 D | 3 CABLE GUARDRAIL CONNECTION ASSEMBLY | 62°-3/
Published Date: 2nd Otr. 2018 | < Stoot 1 of | Published Date: 2nd Otr. 2018 | < Stoot 1 of |
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I6d Galvanized Nails

Nail from blockout I/.m . "
into post or from I“/Z fMGX') %" x 18
post into blockout. 0" (Min,) Eg;logo:ﬁfod
L TR Recess Nut
T Washer
+i
6"x8"x 14" TOP VIEW Face of
Wood Rail
Blockout 8" 8" 6"%8"%6' 0"
e | Wood Post
1 n
—= |<i Align Face
T of Rail with
\ R v the Face of
Face of Rail — ggrgugg Base
= T —ssat=sEn E:—::—::—:EEE—
ry
= j_l \\ I
> = TRANSVERSE SECTION
Ils (Guardrail at Curb
Q= and Gutter)
* | E %" Dia. hole through
= XIYH X .
Installation ——— 3'-6" (Min.) L post and blockout
Line * % x Slope | ©
l\ T Granular Material
* o~ - > .
* 3
T
o
>
Subgrade * See Standard Plate 630.99
Sur face ** 2" gsphalt g:fqngr.e-re-rh |
or as specified in e plans.
igs |Se1-00\?:'00rud1' P(‘,Ilg;ebgggfi?l * %% The cross slope shall be as
requirements. specified in the plans: however,

the cross slope shall not be

GENERAL NOTES: TRANSVERSE SECTION steeper than a 10:l slope.

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."

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 same thickness as the mainline surfacing or as specified in the plans.

Topsoil is not shown in the transverse section drawing.
All W beam rail shall be Type | and Class A (12 Ga.) unless specified otherwise in the plans.

W beam rail 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.

Slots in the rails shall be provided as specified in the plans and by the manufacturer.
A drilled hole through the rail is not allowed as a replacement for a slot. If the
Contractor must create a slot, a cutting torch or plasma cutter is not allowed. The
slot edges shall be smooth and free of burrs or notches.

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

W Beam Rail

-

5" x 18"Button Head Post Bol+t

EXPANDED ISOMETRIC VIEW
AT MIDSPAN OF W BEAM GUARDRAIL\

EXPANDED ISOMETRIC VIEW

OF DOUBLE (NESTED) W

N
BEAM GUARDRAIL AT MIDSPAN

(For Information Only, Not to Scale)

Wood Blockou+\\
S

N
v

%" Dia.
Hole

Wood Post /

LY

11
p

Recess Nut

Washer

6'-0"(£1"

February 14, 207

be a maximum of #Y, inch from the top of the post. Fobrucry 14, 207
ls7 PLATE NUMBER
D W BEAM GUARDRAIL 630./10

Published Date: 2nd Qtr. 2018 ‘77. —

Published Date: 2nd Qfr, 2018

NQOUU®

W BEAM GUARDRAIL

PLATE NUMBER
630.10

Sheet 2 of 5
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) 12'-6" or 25'-0" |
[~ 6'-3"Post Spacing (Typ.) , ’|
I 1
¢ PQT €
Rail 0S Rail )
Splice Bolt Splice Lap rail
. L Slot in direction
e e e — 1 E of adjacent
e e e traffic.
(I CLERMELFW LI (I =T Ner
I == == i ==
| i |
| i |
Fini%hed Zu[foce The post bolt should
or Ground Line  F| FVATION VIEW be placed in the
(6'-3"Post Spacing) center (horizontally
and vertically) of the
slot. (Typ.)
) 12'-6" or 25'-0" ,
| 3'-1/," Post Spacing (Typ.) |
I 1
¢ € ¢
Rail Post Post Rail
Splice Bolt Bolt Splice
e Sl:‘-l"' §—|:9-1. | e Lap rail
) i T 5; e in direction
— e e == of adjacent
Hear = T T = e e —| traffic.
] [T ]
I | | I
I | | I
Finished Surfoce—/
or Ground Line ELEVATION VIEW ghe ;I:\os’rd b_ol‘rmshould
A - e placed in e
(3'-1/2" Post Spacing) center (horizontally
and vertically) of the
slot. (Typ.)
12'-6" or 25'-0"
I'-6¥" Post Spacing (Typ.)
¢ ¢ ¢ ¢ ¢
Rail Post Post Post Post
Splice Bolt Bolt Bol+t Bolt
I— Slot Slot Slot Slot Lap rail
l °I§I°I o T T T 1 in direction
: T —— —— — = T g of adjacent
= ' ' =2 =2 | e traffic.

T T
N I 1 R E
A A
H——

Finished Surface
or Ground Line

ELEVATION VIEW
(1'-6¥," Post Spacing)

February 14, 207

NQOUU®

Published Date: 2nd Qfr, 2018

PLATE NUMBER

W BEAM GUARDRAIL 630./10

& 000P-469 14 22
Plotting Date: 06/18/2018
13'-6Y5" (12'-6" Rail)
26'-0Y," (25'-0" Rail)
L 6'-3"Post Bolt Slot Spacing (Typ.) |
Rail Ya"x 2Y/p" R¢di|
Splice Post Bolt Slot (Typ.) Splice
1 1L 1
© é E © =
6/a" (Typy)| | 12'-6" or 25'-0" " 2 (Typo
2%2 "ox II/BIIA —>4|/4“(Typ') -<— '
Splice Bolt 4Y/," (Typ.)
Slot (Typ.) 12'-6" OR 25'-0" W BEAM RAIL -
(6'-3" Post Spacing)
13'-6!/," (12'-6" Rail)
26'-0/5" (25'-0" Rail)
3 -7, 3'-1/," Post Bolt Slot Spacing (Typ.) 3-73,"
) 315" 3'-1Y5" |
¢ ¢
Rail Ya"x 27" Rail
Splice 7_Pos+ Bolt Slot (Typ.) Splice]
1 1L 1
== =~ = (.).) == e —

64" (Typa)| | 12'-6" or 25'-0" "2..” )
AEEVTVATAN 4/ Tygg| o B
Splice Bolt ] 4/4" (Typ.)
Slot (Typ.) 12'-6" OR 25'-0" W BEAM RAIL

(3'-1'/5" Post Spacing)

13'-6Y5" (12'-6" Rail)

26'-0/5" (25'-0" Rail)
2'-1" 1'-6%," Post Bolt Slot Spacing (Typ.) 20 qn
I"-6¥," 1'"-6¥,"

e ]
€ Vs ol ¢
Rail V2" x 2Y> Rail

Splice %POST Bolt Slot (Typ.)

Ay
ATy 1

== = Z = = g; - == =
6'/4"(Typ.)!° l - 12'-6" or 25'-0" ' | Jz..(T o0
AN s L
Spli Bol+ 4'/ "(Typ.)
ool 12'-6" OR 25'-0" W BEAM RAIL | |2 T,

(1'-6%," Post Spacing)

February 14, 207
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.t o\er o=
deffe
=1

Oval Shoulder

32

L

N3 ) :
N
N 14" (Splice)
" 18" (Post)
- o ;2 SPLICE BOLT AND POST BOLT
C — ™ 5/ u
@’EQE) _____ --—\E—-;}‘” o (34" Button Head Bolt)
o W . %-_\v 1/ n
| 1's N /s
I"Dia. x Y" Deep recess 3
o . on one or both sides | 1 Ya |
= X
-] M
=2 _
qu"
N3 _|=
LN N
S -
Sheet 36" Yig"
0 [} n |
Thickness (-0",+%e™ Vi 54 Dia,
SECTION THROUGH RECESS NUT WASHER
W BEAM RAIL (A+ lap splices, the recess (The washer shall be
shall be placed against the placed between the back
steel rail.) side of wood post and
the recess nut, see
sheet | and 2.)
Steel Beam Rail
ﬁ 5" Post Bolt
+
_C
A @JDE:, OEJ
W Beam Rail Adjacent L%

Traffic Direction

PLAN VIEW
(Lap Splice )
(Lap rail in direction of adjacent traffic.)
(8 splice bolts and 8 recess nuts per
splice, NO washers)

placed in the
(horizontally
of the slot.

SECTION VIEW
(At Post Bolt )

The post bolt should be

center
and vertically)

February 14, 207

DAKoTA & 000P-469 15 22
Plotting Date: 06/18/2018
7 _3|/2..
3-_||/2.. 3-_||/2..
2n 4»&“ 4t/ll 4L/||4D/|| 2"

(]
—= 10 Gauge Section
A r-——;—-:——-1 g __\\

b " x 1Y/g" Splice
Bolt Slot (Typ.)

e
A

jﬂo

Y x 25" Post

[}

GENERAL NOTES:

\—?%2 " x I!g" Splice

Bolt Slot (Typ.)

Bolt Slot (Typ.)

ELEVATION VIEW

3/a"
3
VIEW A-A

Yo" x 2" POSTJ

Bolt Slot (Typ.)

3/a"
2
VIEW B-B

All costs for furnishing and installing 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".

February 14, 207

Published Date: 2nd Qfr, 2018

NQOUU®

W BEAM GUARDRAIL

PLATE NUMBER
630.10

Sheet 5 of 5

Published Date: 2nd Qfr, 2018

7

D
D
o
T

W BEAM TO THRIE BEAM
GUARDRAIL TRANSITION SECTION

PLATE NUMBER
630.48

Sheet | of |
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Embonkmen’r—/
as specified
in the plans
o8, =0 TVt 1Yt
I
] I
n n . N
" n [ i
‘=
" " | ”
N\ il i I J

X i Double (Nested) Thrie
Concrete End Block Rail Beam Guardrail

Splice
Thrie Beam
Terminal
Connector
DETAIL J

GENERAL NOTES:

Throughout the type |A guardrail transition, slots in the rails shall be provided as
specified in the plans and by the manufacturer. A drilled hole through the rail is not
allowed as a replacement for a slot. |[f the Contractor must create a slot, a
cutting torch or plasma cutter is not allowed. The slot edges shall be smooth and
free of burrs or notches.

All costs for furnishing and installing the straight double class A thrie beam guardrail
including labor, equipment, and materials including the thrie beam rails, posts, blockouts,
thrie beam terminal connector, and hardware shall be incidental to the contract unit
price per foot for "Straight Double Class A Thrie Beam Guardrail with Wood Posts".

All costs for furnishing and installing the type |A guardrail transition including labor,
equipment, and materials shall be included in the contract unit price for the respective
qguardrail bid items.
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¥4" Wedge Type Anchor . ®
with Nu+3/c1nd 2 Washers, 3.5 o S
Cast in 73" Insert o =
with Cap Screw, or as R Bend L6x4x¥s S 5 5 6o
specified in the plans. T = © Q i L +cCco
o 9 0} v+ © QoL
. o i o o £ c Vowe g%¢
COXB.2 Field or Shop Weld 5 + - F * I =
o X8ul C S 0w co Lov wgo
i Rubrail o o sc & v§oY . Co+
) o o ¥ © ceLgvw 90—
. | =T = © —T\s o + 6o Dof (DU)UQ% *_*;_E
’ — 5} 2 Q0 -2 c=c
NS C6x8.2 : v IS v .+ c 0o 2=+ R
~ Rubrail _ a o o c Coog 4 @ cles= GE) m%
S Rl - 0] 2 ) o€ 80 rE L 52>
e c= 0 S =R 5 95 ar8 wo029 532
12 3 (] Yo (&] = o B ._E U)E(D o"'%'(TJL ga._
/ L6X4X/8 + 3‘6 € < $ _8 80 U)Lg +o CE -08
1/n . 0 » O o} - 13 e} cCS50QPs L
2" Gap (Max.) o - o = O + a_—
[ 2] o *5 | — 0 0 — ) 0= Y= o>t o2=
cl ©@gp5 o ) VN a &% 9cf e fE° 80T
< q g2 8 S ° =f =28) 858c4 Ysh
DETAIL K o 92X X = 0 5 B9 520 93268 of,
. 3 < L Lo S T c20.-
(Double Class B Rail Not Shown) — o °8 o% ~F |7 B s g 5 92 $2p OJofy £FLT
. o+ ;io 0 o] -~ o v o v 5] L o > 5 =C
ov o v v _ ) ¢ 203t
" cl v N = 6 ©°6 ©°5Q +>Foo UEVE
=l BHo | © P L1 < +C L TF £ x>+ ErgL
+ L ES o T > > 00 O¢L, = Zoc?
" D " O C v = [v) [ONO) v — 2O
1 6 Unw A ) V.= © [T} o O O+ 0 £059 oo
gGEB.Z.I =—=] 7" Dia. Hole S ol 9 | S or 398 GEECE COxg
" " o — = .00
ubrai 2 F for ¥;" Anchor Sl 2o = o w 0= Lg oEQ «°% L0 Esby
ace + o| v [0) - 00 A Q.= L 000 Lopo
| of _\ 9 oL D o| £ o Ry = £ 28 3589% O+ 0
Curb ) [ON0) O| m w 20 [0) 0_".523 c Foo
! ur ) vl = a28" 0. C c"' [0] oo nN= b~
-- T ——— » '%-C o| 2| = o — <—(Typ) c ¥ O _'_u;_o g_o 0)0_86-
: . o — o < o . + O 0] = 0O 20 3: cC=
Field or Shop Weld o A = I s 8 §5¢ c5%5 Ex+00 805-3
| 9 xo lela T oo -+ °35 $SL°%zT 095
- - —_ O I g
Top of Slab at Curb S e IS G, oY ®os 2 87 20800
Bend Post Bolt 0 S Ep 25 oL ngn-"’ $0CH
en . £ =958 £°5 5985y 525
1¥2"x3"x¥e" Galvanized 2/2"xYa . 2 2o @ oct 3= 02 =50
Post Bolt o ne ¢=9 984y 0OL
Rectangular Plate Washer Slot (Typ.) ) <y D o L. GOt cEf_’m\O- 8@-5'0
- — O —_ S . UL + |-
DETAIL J VIEW H-H & T S Qo o 2.0 TuIsE @ypoo0
. . o Q0 Yc+ D c c2 =
(Post, Blockout, Post Bolt, and Rail Not Shown) (Anchor and Rail Not Shown) o + N 02 oSt B¥OG5 €502+ TRES
2] /I 04 c %0 U)_U(IJ U)ODE. O.alf)q—o °20
£ * So 5 = 7388 285% ucwed vl0E
GENERAL NOTES: N * q,-ﬂ‘:) :': 80 o= (D‘{’\—_GCJ 88£D€ LO_(DBg
. . . . . * (0] Q= 0o [¢) _
Throughout the type 10 guardrail transition, slots in the rails shall be provided as o o ns 2_. o4 »>90 S F 9%¢3o 30"’).’500
specified in the plans and by the manufacturer. A drilled hole through the rail is not + c f_’-a oo “'am 4—88,: Qa ocs UE;
allowed as a replacement for a slot. If the Contractor must create a slot, a cutting o - 0L 0,8 N+ ¢ =T q,%,-, "5 Eoo©
torch or plasma cutter is not allowed. The slot edges shall be smooth and free of & c £? o E+ % EL2 U oxEgo Ji+L
) —=F OGL o .0 _L2¢Zc o
burrs or notches. L 2 o 0% w80 ooy =oELET @Yy
o| in "5 :tl ga f_’ CS Q%% EE'E*‘O;OD
The rubrail steel shall be in conformance with ASTM A36 and shall be galvanized after = = Z + L2 2038 grgg m+’§8® 585
fabrication in conformance with ASTM Al23. |f pre-galvanized steel members are used, N E s e P A A P R Eg (:,’,4- +m+ "'—O% \_o<gc f';)x ]
all cuts and welds shall be coated with an approved galvanizing paint. 2 ] QSE."Jaﬂ?: o0 e m OFT m_gu 22 + 1_S;cp
- . - ety e I P D P P ck 20C 0588 C8L22 grok
The wedge type anchor bolt, nut, and washers shall be hot dipped galvanized or made of ko) 6’\. 8 o = og :b% :4—30 ooqﬂ_i-f.g ED,G_)g
a corrosion resistent material. The wedge type anchor shall be capable of sustaining an f_> $0 "_‘,J 8 Ew ggg 8850‘5 qu_ 0T *+uL.E
ultimate load in tension or shear of 17,000 pounds when the anchor is set in 4,500 psi 0 g }Qm Lf:) C8 B O m) 4_.5394— 8888
compressive strength concrete. The anchor shall be installed according to the Oc 0L & 9c na o e 90 L —LLo UQJDH-"’ COET
> H N A . afLom w o.= o 0 fa} 040 TOOC O 0oL £ QEL
manufacturer's recommendations. The Contractor shall obtain certification from the gEXns + N A O, = S5 T3%5 o550 T h5=0
manufacturer that the anchor meets the tensile and shear requirements and shall submit 03_-388 e wx 2o ,, 09 P, 620w 882 v c9t
the certification to the Engineer. The cost for furnishing and installing the wedge type Op8¥®§e 08 O= = o Vo o%c Boc‘t Bf:’g 801’-5
anchor, nut, and washers shall be incidental to the contract unit price per foot for ched, 0> o [FP1ele e & 88 5§82 2525 g’f:’gn—@ £q5:>
"Rubrail*. — - A o Xe) a o 9 £S5 o't FH 20 O L
nE9G33 vs | & 3¢ 225 ,.t8 58, 8955 2225
All costs for furnishing and installing the straight double class B W beam guardrail 385 0?0 o X £O T §Ey 5k 5.0E S§555L06 ,560
including labor, equipment, and materials including the W beam rails, posts, blockouts, W c L P>- 93 wE & 0 20 E20F O ST + 3%+
beam terminal connector, and hardware shall be incidental to the contract unit price $E263= cc ) Z 20 368 P68% 5285 8085
per foot for "Straight Double Class B W Beam Guardrail with Wood Posts". £228-% 22 B 8 0 <an CanE <8¥LE O0Lno
+Qa00L O £t 7] *
All costs for furnishing and installing the type 10 guardrail transition including labor, Lo5588 L s *
equipment, and materials shall be included in the contract unit price for the respective o= *

guardrail bid items. February 14, 2017 February 14, 2017
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Plotted From -

Round Washer

Round Washer
Required wood breakaway post \
shall be inserted into steel ’rub:\

1¥," Round Washer ™ o

mm
* 1< <

GENERAL NOTES:

ASTM AIl23.

WOOD BREAKAWAY POST

All hardware shall be galvanized in accordance with ASTM Al53.

The steel tubes shall meet the requirements of ASTM Specification A500, Grade B, and
shall be galvanized after fabrication in accordance with the requirements of AASHTO
Specification MIII,

The anchor bracket, soil plate, and bearing plate shall be fabricated from steel that meets
ASTM A36 Specifications. They shall be galvanized after fabrication in accordance with

The W Beam End Section (Buffer) shall be 12 gage galvanized steel.
The cable shall be ¥", Type Il, with Class A coating in conformance with AASHTO M30.

EEEE ) i T e T
" T\ Eommmmmmmnao- ' ik
1 ¥," Rectangular u 1¥," Rectangular u
Plate Washer 4'/414Y/" Soil Plate Plate Washer
18 PLAN @ See Standard Plate 630.99
DETAIL A
6'-3
E
Splice Bolt shall be M M
By 18 | % X 1V Button = le - i NV
Head Bolt. —= ——
[ T T [  —
Post Bolt shall be o! o) 3/4 Bolt Hole ‘ : 1
%" X 9/2" Button \ \é (Typ.) g Lo !
Head Bol+t. o Lo} 1o
S AS L
Bracket =
i Rail
See Detail C W Beom Ra 54" Dia. Machine
_____ BoH'Fs wiThFWOshers + || o
:EEE: Cable Assembly on Front Face — 1<%
- (Taut) (8 Required) i o T
ﬁ/f 15 AN N
5/ ¥ ‘ S|+ + Finished Surface or ' ¥
.| % DIO P N v Ground Line - i 1| Bolts
ol Bolt \ ' 28 g o \ '
1 1
| ! in| i
¥ Lo i (S
. . , Soil Plate
[S):‘_'_ao” D Soil Plate <
. _ /_\:I/ ee
— ELEVATION — _ DetallD
W Beam Guardrail End % % DETAIL A B 5457 (Finish Four Sides)
Section (Buffer) \[2 /,
) . 2) Au
+
1" #Rodlus Trim Post \<}\ /S
as Required ~
Modified W Beam %% 2
Terminal Connector aJ
Round (See Std.Plate 630.59) | * 3,4 Dia. Holes
Washer " L Round Washer ﬁ
n < * 3/nn:
%%A one-piece :: | [ 23" Dia. Hole
unit may be ' _ Sy J/
substituted for 4 NG .
the W beam guardrail end 18" a ] *All holes shall
section (buffer)and the - n be centered on
modified W beam %" x 3"Rectangular _L respective sides.
terminal connector. P|Qfe Washers
VIEW B-B
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PLATE NUMBER
630.85

i

4

8"

BEARING PLATE

2"x6" Standard
Galvanized
Pipe Sleeve
(2.375" 0.D.)

I" Steel
Washer

Bearing Plate

/7

S

:

- N
RECTANGULAR PLATE WASHER = 2.?;.. 9"
YI['V.?"Dio. SOIL PLATE
= %" Dia.
- \ED _L | A — Hole
55" x T7'/>" Wood M T = ::::T:_:: [
Breakaway Post | g i
.

¥," Dia. 1}
Galvanized 21/
Cable 4

)

¥," Dia. Hole

Through Tube
and Post /W
Steel Tube—' DETAIL C

3%"End Plate

Y6 " Min.
thickness

ot

connection for
¥," Cable

SECTION _E-E

(END PLATE REMOVED)

END PLATE
3 Syl
Wood Breakaway

Steel
/ —~—7 Tube
. 2 I:

Post

¥," Dia
Holes

I |
T
Z(B“XG“XO.I 875"

“

<

I}
5'-0"

or Ground Line STEEL TUBE
H Hex Nut for
0.1875" ‘5/811 Bolt
Tube
Thickness 2'/q"
Hex Nut L 1/on 3R,
for 1"Stud Soll 7 %R
pETAIL D 100 & YIS
M - — e o AD
1" Dia. Stud \_% "R %R
1" Jam Nut 3, Bolt
Hole
1" Steel W Beam Rail
Washer l;\lirs*rrol
ANCHOR BRACKET
6'-6"

1"Dia. x 7"Long

2 "

5|/4 " |

Cable shall be Swage Connected

Stud Threaded
Entire Leng-rh

sl

(oot

154"

1'/a"

CABLE ASSEMBLY

¥," Dia. (6X19) Galvanized Cable
N [ I

Standard Swaged Fitting And Stud

February 14, 207
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/42" Steel Plate
[ ] - K ¥," Dia. Holes
[ %5 "Dig— 3"
| |Hele . 7 7 )
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1:200

Plot Scale -

trrc11951

Plotted From -

STATE OF

PROJECT

DAKOTA

SOUTH 0001-469, 000N-469
& 000P-469

SHEET

TOTAL
SHEETS

21

22

Plotting Date:

06/18/2018

NHOM
H307NOHS

Posted Spacing of Spacing of
Speed |Advance Warning| Taper |Channelizing
l 1 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
45 500 600 25
50 500 600 50
55 750 660 50
60 - 65 1000 780 50
B Channelizing Device
END
ROAD WORK
G20-2

AHOM
Y3I0TNOHS

NHOM
4307INOHS

| overnight.

The channelizing devices shall be drums or
42" cones if traffic control 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-1 or W2l-1a) may be
used instead of SHOULDER WORK signs.

on the left side of a divided or one-way

| A SHOULDER WORK sign should be placed

roadway only if the left shoulder is

affected.
The SHOULDER WORK sign on an
gﬂ intersecting roadway is not required if

2-029
NUOM QVOY
ON3

]
_J | \¥w0RK SPACE

M

El SRk

SHOULDER
WORK

drivers emerging from that roadway will
encounter another advance warning sign
before they reach a work activity area.

June 3, 2016

Posted Spacing of Spacing of
Speed |Advance Warning|Channelizing Warning sign sequence—/
Prior to Signs Devices in opposite direction same
Work (Feet) (Feet) as below.
(M.P.H.) (A) (G)
0 - 30 200 25
35 - 40 350 25
45 500 25
50 500 50
55 750 50
60 - 65 1000 50

.—o 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. _O'Tﬂ_.. S
Flashing warning lights and/or flags N

may be used to call attention to the [ |
advance warning signs.

(Max.)
One Lane Two-way
Traffic Taper

The channelizing devices shall be drums
or 42" cones.

XXX
FEET

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

2-029
YJOM 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 two-way traffic taper is
placed before a horizontal or vertical
curve to provide adequate sight
distance for the flagger and queue
of stopped venhicles.

The length of A may be adjusted to l 1
fit field conditions.

Wie-2P

(Optional)

June 3, 2016

Published Date: 2nd Qfr, 2018

NQOUU®

GUIDES FOR TRAFFIC CONTROL DEVICES
WORK ON SHOULDERS

PLATE NUMBER
634.03

Sheet | of |

GUIDES FOR TRAFFIC CONTROL DEVICES
LANE CLOSURE WITH FLAGGER PROVIDED

NQOUU®

Published Date: 2nd Qfr, 2018

PLATE NUMBER
634.23

Sheet | of |

...\StdPlateSectionSeed.dgn

File -



1:200

Plot Scale -

trrc11951

Plotted From -

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
45 500 600 25
50 500 600 50 *
55 750 660 50 *
60 - 65 1000 780 50 *
% Spacing is 40' for 42" cones.
u ~
u o[ X
© Reflectorized Drum .' o2
B Channelizing Device u i
4" White Temporary
Pavement Marking
WORK
PACH
The channelizing devices shall be 42" u

cones or drums.

drums shown in the taper if setup

42" cones may be used in place of the
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.

END
ROAD WORK
G20-2
(Optional)

s‘ %. ...

Arrow Board

SequentialChevron

Y

June 3, 2016

Published Date: 2nd Qfr, 2018

GUIDES FOR TRAFFIC CONTROL DEVICES
4-LANE UNDIVIDED, RIGHT LANE CLOSED

NQOUU®

PLATE NUMBER
634.47

STATE OF PROJECT SHEET TOTAL
SOUTH 0001-469, 000N-469 SHEETS
DAKOTA & 000P-469 22 22
Plotting Date: 06/18/2018
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
I 45 - 50 500 600
Posted | | 55 750 660
Speed Length of 60 - 65 1000 780
Prior to| Longitudinal T )
Work |Buffer Space
(M.P.H.) (Fee1'|):> 70 - 80 ] 1000 1500 2640 960
20 115 .
25 155 3 END
30 200 0 ROAD WORK
35 250 G20-2
40 305 (Optional)
32 250 j_'. Posted [ Spaci f
50 425 | pacing o
55 295 JTI Speed [Channelizing
) 570 u Prior to| Devices
65 645 .l Work (Feet)
(M.P.H.) (G)
70 730 0 - 30 >5
i3 820 . 35 - 45 25
80 910 0 50 %
n 55 50 *
© Reflectorized Drum g SV\IIDOARCKE 60 - 65 50 *
B Channelizing Device >§< u 70 - 80 20 *
4" White Temporary 2 . * ‘Slgogg;gesls 40" for
Pavement Marking "
o)
Temporary pavement = u
markings shall be used ™M v
if traffic control = 98
must remain overnight. 8[ 458
)
This procedure also . o o
applies when work is being ® .: .: .:
performed in the lane | © Arr:w B.oor'.d
adjacent to the median W
on a divided highway. j_©© Sequential Chevron
Under these conditions, ©
LEFT LANE CLOSED signs Qf ©)
and the corresponding R
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.

(Iouo14+dQ)
2-029
NHOM QVOY
(N3

VR E S

June 9, 2017

Sheet | of |

Published Date: 2nd Qfr, 2018

NQOUU®

GUIDES FOR TRAFFIC CONTROL DEVICES
LANE CLOSURE WITHOUT BARRIER

PLATE NUMBER
634.64

Sheet | of |
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