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STATE OF PROJECT SECTION | SHEET
ESTIMATE OF QUANTITIES, 0001-469, PCN i77g, (Interstate) ESTIMATE OF QUANTITIES, 000N-469, PCN i77h, (Non-Priority) smot | 00060, etc. | 2=
BID ITEM BID ITEM ITEM QUANTITY UNIT 775 (Priori
NUMBER ITEM QUANTITY UNIT NUMBER ESTIMATE OF QUANTITIES, 000P-469, PCN i77j, (Priority)
DOBEN198 | Mobilization 2 11 Each 00SE0197 | Mobilization 1 3 Each
110E0730 | Remove Beam Guardrail 350.0 Ft O09E0198 | Mobilization 2 6] Fach ﬁ:?h:;fs': ITEM QUANTITY UNIT
110E0770 | Remove W Beam Guardrail Breakaway Cable Terminal 1 Each 00SE0199 | Mobilization 3 3 Each ——
629E0110 | NCHRP 350 Test Level 3 High Tension Cable Guardrail 50 Ft 110E0730 | Remove Baam Guardrail 4250 i Egiiglz; ﬁo::?za:m 12 z Eac:
6200290 | NCHRP 350 Test Level 3 High Tension Cable Guardrail | Each 110E0770 |Remove W Beam Guardrail Breakaway Cable Terminal 1| Each oneren ac
Anchor Assembly 629E0110 | NCHRP 350 Test Level 3 High Tension Cable Guardrail 50 Ft 009E0199 | Mobilization 3 6] FEach
B29E0453 | Retension High Tension 3 Cable Guardrail 300 Ft 620E0290 NCHRP 350 Test Level 3 High Tension Cable Guardrall ] Each 110E0730 | Remove Beam Guardrail 600.0 Ft
B629E0454 | Retension High Tension 4 Cable Guardrail 500 Ft Anchor Assembly 110E0770 | Remove W Beam Guardrail Breakaway Cable Terminal 1 Each
629E1000 | Repair 3 Cable Guardrail 1,900 Ft 6290453 |Retension High Tension 3 Cable Guardral ] B 629E0110 | NCHRP 350 Test Level 3 High Tension Cable Guardral 50| Ft
- - - 6289E0454 | Retension High Tension 4 Cable Guardrail 300 Ft - - -
629E1010 | Repair 3 Cable Guardrail Slip Base Anchor Assembly 1 Each 620E0290 NCHRP 350 Test Level 3 High Tension Cable Guardrail 1 Each
6201100 13 Cable Guardrall End Post P 629E1000 |Repair 3 Cable Guardrail 300 Ft Anchor Assembly
able Guardrail End Pos ac . - -
S29E 1102 | 3 Cable Guardral Int p—— " pp— 629E1010 | Repair 3 Cable Guardrail Slip Base Anchar Assembly 1 Each 629E0453 | Retension High Tension 3 Cable Guardrail 300 Ft
able Guardrail Intermediate Pos ac - - -
TP TV EY AT —a— = -y 629E1100 | 3 Cable Guardrail End Post 5 Each 629E0454 | Retension High Tension 4 Cable Guardrail 500 Ft
able Guardrail Post, Winter acl : -

: 629E1102 |3 Cable Guardrail Intermediate Post 60 Each 629E1000 |Repair 3 Cable Guardrail 700 Ft
629E1106 | Drive Down 3 Cable Guardrail Post 2 Each 629E1104 |3 Cable Guardrail Post, Winter 30 Each 629E1010 | Repair 3 Cable Guardrail Slip Base Anchor Assembly 1 Each
B29E1112 | Cable Splice 1| Each - - 629E1100 |3 Cable Guardrail End Post 2|  Each

. 629E1106 | Drive Down 3 Cable Guardrail Post 2| Each aple Luardrail End Fos ad
629E1114 |3 Cable Guardrail J Hook Bolt 200 Each 629E1112 | Cable Splice Each 629E1102 | 3 Cable Guardrail Intermediate Post a0 Each
629E1116 E‘.lef—:l Turnbuckle Cable End Afjsembly 1 Each 629E1114 | 3 Cable Guardrail J Hook Bok 200 Each §29E1104 |3 Cable Guardrail Post, Winter 15 Each
629E1118 | Spring Cable End Assembly with Turnbuckle 6 Each 629E1116 | Steel Tumbuckle Cable End Assembly 1 Each 629E1106 | Drive Dawn 3 Cable Guardrail Past 2 Each
629E1120 | W Beam to 3 Cable Transition Bracket 4] Each 629E1118 | Spring Cable End Assembly with Turnbuckle 6| Each 629E1112 | Cable Splice 1] Each
629E1122 |3 Cable Guardrail End Post Gap °| Each 629E1120 | W Beam to 3 Cable Transition Bracket 4| Each 629E1114 |3 Cable Guardrail J Hook Bolt 100  Each
629E1143 | High Tension 3 Cable Guardrail Post 2 Each 629E1122 | 3 Cable Guardrail End Post Cap 5 Each 629E1116 | Steel Turnbuckle Cable End Assembly q Each
629E1144 | High Tension 4 Cable Guardrail Post 2 Each 629E1143 | High Tension 3 Cable Guardrail Post 2 Each 629E1118 | Spring Cable End Assembly with Turnbuckle 2 Each
628E1158 | High Tension 3 Cable Guardrail Post and Sleeve 2 Each 626E1144 | High Tension 4 Cable Guardrail Post 2 Each 629E1120 |W Beam to 3 Cable Transition Bracket 9 Each
625E1159 | High Tension 4 Cable Guardrail Post and Sleeve 3 Each 629E1158 | High Tension 3 Cable Guardrail Post and Sleeve 2 Each 629E1122 |3 Cable Guardrail End Post Cap 2 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 2 Each
620E1164 | High Tension 4 Cable Guardrail Sleeve 3 Each 629E1163 | High Tension 3 Cable Guardrail Sleave 3| Each 629E1144 | High Tension 4 Cable Guardrail Post 2|  Each
6289E1170 | 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 2 Each
629E1174 ﬂg;‘l"'"’ﬂ'e for High Tension Cable Attachment to Terminal 3| Each 629E1170 | High Tension Cable Guardrail Terminal Post 1| Each 620E1159 | High Tension 4 Cable Guardrail Post and Sleeve 2| Each

H. for High Tensi le Attachi tto T inal i i i

620E1175 | Hardware for High Tension Cable Attachment to Post 3| Each 629E1174 | porcware for High Tension Cable Atiachment to Termina 3| Each 629E1163 | High Tension 3 Cable Guardrail Sleeve 2| Each
629E1180 | High Tension Cable Guardrail Post Strap 3| Each 629E1175 | Hardware for High Tension Cable Attachment to Post 3| Each 029F 1164 |High Tension 4 Cable G”ardfa" 5'3‘_3"9 2| FEach
629E1181 | High Tension Cable Guardrall Cable Spacer 3 Each 629E1180 | High Tension Cable Guardrail Post Strap 3 Each 629E1170 | High Tension Cable Guardrail Terminal Post 1 Each
- - 629E1174 Hardware for High Tension Cable Attachment 1o Terminal 9 Each

B30ED200 | Straight Class A Thrie Beam Rail 50.0 Ft 629E1181 | High Tension Cable Guardrail Cable Spacer 3 Each Past acl
630E1200 | Straight Class A W Beamn Rail 250.0 Ft 630E0200 | Straight Class A Thrie Beam Rail 50.0 Ft 629E1175 | Hardware for High Tension Cable Attachment to Post 2 Each
630E2000 | W Beam to Thrie Beam Guardrail Transition 2 Each 630E1200 | Straight Class A W Beam Rail 250.0 Ft 628E1180 |High Tension Cable Guardrail Post Strap 1 Each
B630E2015 | W Beam Guardrail Flared End Terminal 1 Each 630E2000 | W Beam to Thrie Beam Guardrail Transition 2 Each 629E1181 | High Tension Cable Guardrail Cable Spacer 1 Each

630E2020 | W Beam Guardrail Tangent End Terminal 2 Each B30E2015 | W Beam Guardrail Flared End Terminal 1 Each 630E0200 | Straight Class A Thrie Beam Rail 25.0 Ft

630E2110 | Beam Guardrail Post and Block 30 Each B630E2020 | W Beam Guardrail Tangent End Terminal 2 Each G30E1200 | Straight Class A W Beam Rail 200.0 Ft
B30E2120 | Beam Guardrail Post and Block, Winter 10 Each 630E2110 | Beam Guardrail Post and Block 30 Each 630E2000 | W Beam to Thrie Beam Guardrail Transition 1 Each
634E0010 | Flagging 20.0 Hour 630E2120 | Beam Guardrail Post and Block, Winter 10 Each 630E2015 | W Beam Guardrail Flared End Terminal 2 Each
634E0125 | Traffic Control for Guardrail Repair 10 Site 634E0010 |Flagging 20,0 Hour 630E2020 | W Beam Guardrail Tangent End Terminal 4 Each
634E0420 | Type C Advance Warning Arrow Panel 10 Each 634E0125 | Traffic Control for Guardrail Repair 10 Site G630E2110 | Beam Guardrail Post and Block 20 Each
634E0420 | Type C Advance Waming Arrow Panel 10 Each G30E2120 | Beam Guardrail Post and Block, Winter 10 Each
634E0010 | Flagging 75.0 Hour

634E0125 | Traffic Control for Guardrail Repair 12 Site
634E0420 | Type C Advance Warning Arrow Panel 4 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 will contact the involved utility companies through South
Dakota One Call (1-800-781-7474) prior to starting work. It will be the
responsibility of the Contractor to coordinate work with the utility owners to
avoid damage to existing facilities.

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 will 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 will 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. See detail provided in these
plans.

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.

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 will furnish and install a high tension cable guardrail system
that meets the Test Level 3 crash testing requirements of the Manual for
Assessing Safety Hardware (MASH). The maximum dynamic deflection of the
system will be less than 10’-0” and the maximum post spacing will be 10’-6”
unless specified otherwise in the plans. High Tension 4 Cable Guardrail will
be one of the following products:

Valtir (Trinity) — CASS S3 M10
Brifen — 4 Rope O-Post System

The high tension cable guardrail system will
Specifications Section 6.9 Buy America.

be in compliance with
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The Contractor will 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 will be given to the Engineer a
minimum of 4 weeks prior to installation of the high tension cable guardrail
system.

All posts will be galvanized and inserted into driven galvanized steel sleeves
with soil plates. The driven sleeves must be designed for a minimum frost

depth of 42” and to resist the additional lateral component of curved cable
sections.

Delineation of the high tension cable guardrail will be in conformance with
standard plate 632.40.

The cables provided will be pre-stretched in the factory.

The Contractor will 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 will be incidental to the contract unit price per foot for "High Tension
3 Cable Guardrail” or “High Tension 4 Cable Guardrail”.

The lengths of high tension cable guardrail stated in the plans are based on a
minimum effective length (length of need). The length and location of the high
tension cable guardrail at each site will need to be adjusted during
construction as necessary depending on the system provided and will be
approved by the Design Engineer before installation. When the Valtir (Trinity)
CASS S3 M10 system is installed adjacent to one-way traffic roadways, 26’ of
the anchor assembly on the approach end is considered non-effective, and
51’ on the non-approach end is considered non-effective; however, when the
same system is installed adjacent to two-way traffic roadways, 26’ of the
anchor assembly on both the approach and non-approach ends is considered
non-effective. For Brifen 4 Rope O-Post System installations, the anchor
assembly is non-effective.

The Contractor will 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
manufacturer installation instructions and specifications, meets the Test Level
3 crash test requirements of MASH, and is terminated with an approved
anchor assembly.

The high tension cable guardrail will be measured along the centerline of the
cable guardrail from the beginning to the end of the minimum effective length.

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




13

(TYP.)

8"

Post Slip Base Plate

-t 1’('
I .
Ll

b

(Exisiting)
I DIA. BOLT. 2° LONG WITH

NUT AND 3 WASHERS. TORQUE
TO 25 FT-LBS

3/4" Heavy Hex Nut 5% dEAn et v
(ASTM 563 Gr. DH) e

' (ASTM A709 Gr 36)
'\u,; sure galvanized according

to ASTM 123

ANCHOR FOST
POST SLIP PLATE

KEEPER PLATE

~_ POST SLIP PLATE 2" - §3x5.7 Post

?iirr\a’:ﬁa?};e;;s) 23" ML‘/ PosT sLIP BasE PLATE  ( ASTM 709 Gr. 36)
ASTM F4: - : ; :

3 sl i
AL B " I
. B Asé N N
o . i & & 1
. Il ' |
> B dal b f # RETROFIT SITUATIONS
TR TR | Sy 1 INSTALL (4) 3" DIA. RESIN BONDED
b o h - ANCHORS WITH 8% MIN. EMBEDMENT,
P rs & . THREAD TOP 2" MIN.
ELEVATION (ASTM 449)

POST SLIP BASE

4!‘

*‘:J 3,
o TP
3

I ROITYP.)

(New) s3 x 5.7 post %" PLATE

POST SLIP PLATE DETAIL
(Existing)

Bolts, nut, & washers shall be galvanized
in accordance with ASTM F2329.

slf

| A

4"

4;-—— %" DIA. HOLE (TYP.)
ﬁ——gfﬂ%ﬂﬁ [0.0149")

&
4

KEEPER PLATE DETAIL
(Exisiting)

SDW4

DOT

PROJECT

0001-469, etc.

SECTION

SHEET

non

6/28

MICHIGAN DEPARTMENT OF TRANSPORTATION
BUREAU OF HIGHWAY DEVELOPMENT STANDARD PLAN FOR

LOW TENSION
3-CABLE BARRIER

4-26-2007 3-27-2007 R-70-C SHEET

F-H.¥. A _APPROVAL PLAN DATE T OF 10




PROJECT

0001-469, etc.

SECTION

SHEET

non

7/28

GENERAL NOTES:

Either flanged channel steel posts or S3x5.7 steel | beam posts will be used, but post type will be
consistent thoughout the project. The S3x5.7 steel | beam post will 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 will 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 will be incidental to the contract unit price per foot for "3 Cable Guardrail".

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

LENGTH OF CABLE RUN

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

CABLE END ASSEMBLIES

Less than 500

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

will be provided at the bridge ends.

Greater than 500' to 1000'

Use compensating device on each end of each individual cable.

Greater than 1000'

Start new run by interlacing at last parallel post as shown on

sheet 2 of 6.

All Compensating Devices will 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 will have a total available

travel of 6 inches minimum.

The cable will be retensioned after the initial 2 week pretension period in accordance with the following

table:

CABLE TENSIONING SPECIFICATIONS

Temperature
Range
(Degree F)

-20/-10| 0 |10
to|to|to]|to
-11] -11 9 |19

20(30/40|50|60|70|80|90
to|to[to|to |to [to|to |to
29(39|49|59(69|79|89|99

100
109

110
120

Spring
Compression
(Inch)

4%\ 4 |3%|3%

3%| 3 |2%|2%|2%| 2 [1%[11%4

1%

POST SPACING FOR HORIZONTAL CURVES

Roadway
¢ Curvature

Maximum
Post Spacing
(Ft)

1° and Less

16

Greater than 1° to 8° 12

Greater than 8° to 13° 8

Greater than 13°

NOT ALLOWED

September 14, 2018

* See Table on Sheet 1 for post
spacing on horizontal curves.

%% See Standard Plate 630.99

42|_0u

Payment line for
3 Cable Guardrail

42I_0Il

Ly O il 0 L O 1l o

Intermediate 3 Cable
Guardrail Anchorage Section

_!ﬁﬁ

1000' Maximum
Payment line for 3 Cable Guardrail

421_0u

PLAN VIEW

(3 Cable Guardrail and Intermediate Anchorage Sections )

Intermediate 3 Cable
Guardrail Anchorage Section
42I-0II :

9
Payment line for 3 Cable Guardrail

1000' Maximum

3 Cable Guardrail Slip
Base Anchor Assembly
Measure along face of posts

[Installation Line

I
"
=
I

Payment Limits for
<8 Cable Guardrail

3 Cable

See Detail A, B,

=

and General Notes

Assembly &

Guardrail
(Typ.)

Anchor

See Detail F

Installation Line—/

*16'-0"

PLAN VIEW

(Intermediate Anchorage Section)

*16'-0"

*16'-0"

See Detail H for typical connection

to cable anchor bracket

IR

%" Dia. Cables

s (See Detail D)
Ground Line

[

ELEVATION VIEW
(Intermediate Anchorage Section)

End Posts (See Detail D)

Ground Line

2 Typical Wedges
(See Detail G)

*16'-0" Typical

CABLE SPLICE

on Tangent |

42._0"

4 spaces @ 6'-0" = 24'-0"

18‘-0"

End Posts (See Detail D)

PLAN VIEW

(Intermediate Anchorage Section Detail, One-Half of Detail Shown)

16"

Lower Cable

Upper Cable

Installation Line—/

**28“ (_%" . +1 ‘!ﬁll)

September 14, 2018
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) [ [ l 5 GENERAL NOTES:
“w - —t n " = r
x * 1%¢" @ hole for %" @ BE Al steel will conform to ASTM
™ , galvanized H. S. Bolt il e A709, Grade 36.
Eﬂ = (Typ') I
b i = I ‘ Welding and weld inspection will
S o g" | on be in conformance with
N t t AWS/ANSI D1.1 (Current Year)
Structural Welding Code - Steel.
PLAN VIEW After fabrication, galvanize in accordance with
12" AASHTO M111 (ASTM A123).
3%" ot 7%" Bolts, nuts, and washers will be provided with
m I A " each assembly. Bolts will be galvanized and
= o n i 540 conform to the requirements of ASTM A307
s % | _2% 25" _| 4% or A449, Plain washers will be galvanized and
conform to ASTM F844.
S All Costs associated with furnishing and
4| ™ installing the 3 cable guardrail connection
assembly will be incidental to the contract unit
= price for the bid items "Class A45 Concrete,
N Bridge Deck", "Class A45 Concrete, Bridge
Repair", or "3 Cable Guardrail", as applicable.
vl
om
, 7"
| 41/2u
[ ——————
I
S %
< Un 1/"
— le/z 2
1. T L L P P P
N

VIEWB -B
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|ﬁ

12"

2"

5%" |

3‘!
4}2 "

3%"

-

3!!

A

| (7]

3%"

| 54"

2%"
|
i

%" @ galvanized
H. S. Bolt (Typ.)
1

i
-E:—:"—J. ——————— I
- _"@' | 1%s" @ hole for
|
I

-

414‘"

3!(

‘]/éu

3 2" 4" 4"
PLAN VIEW

3“|’an
2%1!

%s

— Clip %" (Typ.)

%ll

%ll
53

3}&1!
3" i
1
1 "4_"
I
¢ |
%" @ Holes

4"
2|l

%n

2||I

GENERAL NOTES:

All steel will conform to ASTM A709,

Grade 36.

Welding and weld inspection will be in
conformance with AWS/ANSI D1.1
(Current Year) Structural Welding

Code - Steel.

After fabrication, galvanize in accordance
with AASHTO M111 (ASTM A123).

When required, provide % inch diameter
x 2% inch high strength cap screws with

heavy hex heads and plate washers. Cap
screws will be galvanized and conform to
the requirements of ASTM A307 or A449.
Plain washers will be galvanized and

conform to ASTM F844.

All costs associated with furnishing and
installing the 3 cable guardrail connection
assembly will be incidental to the contract
unit price for the bid items "Class A45
Concrete, Bridge Deck", "Class A45
Concrete, Bridge Repair", or "3 Cable

Guardrail", as applicable.
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Subgrade Surface

See Standard Plate 630.96 for
leave-out and backfill requirements. | |
TRANSVERSE SECTION

Asphalt concrete will be the same type used elsewhere on the project or will be as specified in the plans. If
asphalt concrete is not specified in the plans, the asphalt concrete will conform to the Specifications for

"Asphalt Concrete Composite”.

GENERAL NOTES:

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

in the plans.
Topsail is not shown in the transverse section drawing.
All W beam rail will be Type 1 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 will be
compatible with the total length of rall per site as shown in the plans.

Slots in the rails will 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 will be smooth and free of burrs or notches.

The top of post and top of block will have a true square cut. The top of block will be a maximum of £ % inch

16d Galvanized Nails, Nail from blockout
- H into post or from post into blockout. Face of Rail T
- 13" (Max.) \\1
" F T - ]
- _’” 0" (Min.) %"x18" Buiton
© —-—ﬁs:—:{: ef:-:: L E 3. Head Post Bolt Alian F ¢ Rail
ign Face of Rai
RacessNut with the Face of
+41 Washer 8" 8" Curb at Base of Curb
_I_N.J_ 3_ 11/5“
o 6"x8"x6'-0"
TOP VIEW "
* L 1% Wood Post
T= A 4 ,
Face of Rail ———_ % [ ——1—6"x8"x14" TRANSVERSE SECTION
=™ e oo oo 4y WoOd Guardrail at Curb and Gutter
* i ; %" diameter * See Standard Plate 630.99
‘?E — Bg'; :ahr:gugh %% 2" asphalt concrete or as
b [ i i
:—'3 é Risckout. _ specified in the plans.
*| I 5 | *%% The cross slope will be as specified in
ttation L ;J_ 36" (Min.) Yy - thet Elanf;gowetlﬁer. th$0c:flosls sLope will
-_ : ;
nstallation Line %% Slope | g not be steeper than a slop
: = Granular Material
w
bR
>

-
o]
[®]
a
o
[®]
X
(=]
=
o
D
-
TII

7

W Beam Rail }“:,a

3

%"x18" Button Head Post Bolt

Wood Post—/

EXPANDED ISOMETRIC VIEW
AT MIDSPAN OF W BEAM GUARDRAIL

/ /! ) ’:/’I, /

EXPANDED ISOMETRIC VIEW \ [~
OF DOUBLE (NESTED) W
BEAM GUARDRAIL AT MIDSPAN

(For Information Only, Not to Scale)

.r<>-" \

from the top of the post. September 14, 2019

Recess Nut

~

6'-0" (£1")

September 14, 2019

,/

Washer
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- Lap rail in direction
Bolt Slot ~  Splice / of adjacent traffic.
T ﬁl— = =3 IE-

12'-6" or 25'-0" |
6'-3" Post Spacing (Typ.) . |
1
€ € €
Rail Post Rail
Splice
i — —
[T T T "\
I I I
I I I

J ELEVATION VIEW

Finished Surface (6-3" Post Spacing)

or Ground Line

The post bolt should

be placed in the center
(horizontally and vertically)
of the slot. (Typ.)

Lap rail in direction
of adjacent traffic.

12'-6" or 25'-0"
3'-1%" Post Spacing (Typ.)
¢
Rail € ¢
Splice Post Post
Bo'IL_S‘Iot Bo'IL_S‘Iot
== == = e

| I

|
Finished Surface ELEVATION VIEW
or Ground Line (317" Post Spacing)

12'-6" or 25'-0"
1'-6%" Post Spacing (Typ.)

Rail € ¢ ¢

¢ ¢

The post bolt should

be placed in the center
(horizontally and vertically)
of the slot. (Typ.)
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PROJECT

SECTION

SHEET

DOT 0001-469, etc. non 15/28
13-6%" (12-6" Rail)
26'-0%" (25'-0" Rail)
) 6'-3" Post Bolt Slot Spacing (Typ.) .
I |
€ %"x2Y" €
Rail Post Bolt Rail
Splice Slot (Typ.) Splice
=L B 2 = ==
= 1 C. = S 1 o
6%" (Typ.) 126" or 250" I
! ‘)‘ 2" (Typ.)

2%,"x1%" Splice x
Bolt Slot (Typ.)

12'-6" OR 25'-0" W BEAM RAIL
(6'-3" Post Spacing)

13-6%" (12'-6" Rail)
26'-0%" (25'-0" Rall)

4" (Typ.
4% (Typ,)_| <% (Typ)

379" 3'-1%" Post Bolt Slot Spacing (Typ.) 3-7%"
I 31-1 ‘]/éu 3|_1 1/2“ I
T =1
(E %llxz"l/én Q
Rail Post Boﬂ\ Rail
Splice Slot (Typ.) Splice
= = = — e —
nr_'l'_q‘ = S 1o
6%" (Typ.)_| 12-6" or 250" I 2" (Typ)
o e 4%" (Typ.) "
29,14" Splice > 12'6" OR 25'-0" W BEAM RAIL “—>|_>|<— 4%" (Typ.)
Bolt Slot (Typ.) (3'-1%" Post Spacing)
13-6%" (12'-6" Rail)
26'-0%" (25'-0" Rail)
21" 1'-6%" Post Bolt Slot Spacing (Typ.) 21"
1‘-6%" 1"6%"
== a— |
¢ w2k ¢
Rail Post Bolt Rail
Splice Slot (Typ.) . Splice
=== s§s=—=———=—"—="="-
6%" (Typ.)_| 12'-6" or 25'-0" I

2%,"x1%" Splicex
Bolt Slot (Typ.)

12'-6" OR 25'-0" W BEAM RAIL
(1'-6%" Post Spacing)

2" (Typ.)
4%" (Typ. »‘ )
4 (Typ)_| [~ 4%" (Typ.)

September 14, 2019

Rail
: Post Post Post Post :
| Splice 5 tSiot Bolt Slot Bolt Slot  Bolt Slot . Splice | Lap reilireciontion
e : : : : L L of adjacent traffic.
e = = = = e
R L s L e i
| | | | | !
| X X X X |
! ] 1 1 1 -
. ELEVATION VIEW
Finished Surf )
o:nclasroind lIiinaeCe (1'-6%" Post Spacing)
September 14, 2019
g PLATE NUMBER
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I vy S

W Beam Rail Adjacent

Traffic Direction

SPLICE BOLT AND POST BOLT
(%" Button Head Bolt)

Oval Shoulder

a2 G \\et‘«’*“':"“e
g AYhe ‘e% A"
e . - "
o ( A
i <
X
. S 1%" (Splice)
s > Lo 18" (Post)
= |=_"‘ =
8 | = =13
OFer— 5l
o 174 — =
W 1%, = 1" Dia. x%4s" Deep recess
(Typ.) . on one or both sides
,‘.&\)
2%" (Typ.)
Sﬁ’ —
o‘k N
S \
sweet | ' e | we e | [
Thickness (-0",+%s") : '
SECTION THROUGH RECESS NUT
W BEAM RAIL (At lap splices, the recess

will be placed against the
steel rail.)

K&eel Beam Rail

16

%ll

1

1%6" or 1;‘;6"

¥

%" Dia.
WASHER

(The washer will be placed
between the back side of
wood post and the recess
nut, see sheet 1 and 2.)

f%" Post Bolt

PLAN VIEW
(Lap Splice)

. _\ _______

&
Rail
Element

PROJECT
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TYPE AND DETAILS OF MGS
Type of Wsliiiﬁglr:g\;ail Blockout |Blockout| Post Post | Post
MGS |pouble (Nested) Size Material Size  [Material|Spacing
1 Single 6"x12"x14"| Wood |6"x8"x6'-0"| Wood | 6'-3"
1C Single 6"x12"x14"| Wood |6"x8"x7'-6"| Wood | 6-3"
2 Single 6"x12"x14"| Wood [6"x8"x6'-0"| Wood | 3-11%"
3 Single 6"x12"x14"| Wood |6"x8"x6'-0"| Wood | 1'-6%"
4 Double 6"x12"x14"| Wood |6"x8"x6'-0"| Wood | 6'-3"
STANDARD PLATE REFERENCE
TK,ngSOf See Standard Plate(s)
1 630.20, 630.22
1C 630.20, 630.25
2 630.20
3 630.20
4 630.20
GENERAL NOTES:

Asphalt concrete will be the same type used elsewhere on the project or will be as specified in the plans. If
asphalt concrete is not specified in the plans, the asphalt concrete will conform to the Specifications for
"Asphalt Concrete Composite".

Granular material will be the same type used elsewhere on the project or will be as specified in the plans.

If granular material type is not specified in the plans, the material will conform to the Specifications for
"Base Course". The granular material will be placed the same thickness as the mainline surfacing or as

specified in the plans.
Topsoil is not shown in the transverse section drawing on sheet 2 of 6.
All W beam rail will be Type 1 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 will be
compatible with the total length of rail per site as shown in the plans.

Slots in the rails will 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

(Lap rail in direction of adjacent traffic.)

(8 splice bolts and 8 recess nuts per
splice, NO washers)

SECTION VIEW
( At Post Bolt)

\—The post bolt should be
placed in the center
(horizontally and vertically)
of the slot.

September 14, 2019

cutter is not allowed. The slot edges will be smooth and free of burrs or notches.

All costs for constructing the MGS including labor, equipment, and materials including all posts, blockouts,
steel beam rail, and hardware will be incidental to the contract unit price per foot for the respective MGS

contract item.

Sepfember 14, 2019
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16d Galvanized Nails (Nail from blockout

into post or from post into blockout.)

™ 4 1%" (Max.)
*'” ~0" (Min)
g{l:___} I :_}__:_;;;E_:E:_:_E . %"x22" Button Head Post Bolt
— Recess Nut
|
o = Washer
TOP VIEW
(Type 1, 2, or 3 MGS Installation)
6"x12"x14" Wood Blockout
E 1?“;éu 8"
_’1

Face of Rail—

% 31" (£1")

Installation Line —__

3'-6" (Min.)

*%
| Varies
b b

* See Standard Plate 630.99

*% 2" asphalt concrete or
as specified in the plans.

% % % Slope EI |
Pl
Subgrade St,:r'facei /—N—'\.——

See Standard Plate 630.96 for
leave-out and backfill requirements.

TRANSVERSE SECTION
(Type 1, 2, or 3 MGS Installation)

6"x8"x6'-0" Wood Post

———— %" Diameter Hole

Granular Material

SDW4

DOT 0001-469, etc. non 17/28
Recess Nut
g 7INE"
\‘-
W Beam Rail Washer

i‘.E

&

w

%"x22" Button Head Post Bolt
|
Wood F'ost—/
EXPANDED ISOMETRIC VIEW
OF TYPE 1 MGS L
Qx’ g
D,

*%%* The cross slope will be as
specified in the plans; however,
the cross slope will not be

EXPANDED ISOMETRIC VIEW
OF DOUBLE (NESTED) RAIL  ~L-~

(For Information Only, Not to Scale)

steeper than a 10:1 slope.

September 14, 2019
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Lap rail in
direction of
adjacent traffic.

The post bolt should
be placed in the center
(horizontally and vertically)

Lap rail in
direction of
adjacent traffic.

TII1e post bolt should
be placed in the center
(horizontally and vertically)

— 12'-6" or 25'-0"
6'-3" Post Spacing
3|_1 1/2" J‘ 3!_1 1/2" o 3|_1 1/2||
[ [
€ % € € €
Post Mid-Span Post Post Mid-Span
Bolt Slot Rail Splice Bolt Slot Bolt Slot Rail Splice
=== —t— == —= =t
== == == =L e —
= | = { = | — {
I I I
I I I
Finished Surface/ EL,EYATION VIEW
or Ground Line (6'-3" Post Spacing)
of the slot. (Typ.)
12'-6" or 25'-0"
. 3-1%" 3-1%" Post Spacing (Typ.) /
|~ Post Spacing
€ % € €
Post Rail Post Post Rail
. Bolt Slot Splice Bolt Slot L Bolt Slot Splice .
s e — e =
[T [T T I T \
I I I I I
I I I I I
Finished Surface—/ ELEVATION VIEW
or Ground Line (3'-17%" Post Spacing)
1-6%" | 1-6%" 126" or 25'-0" of the slot. (Typ.)
Post Post 1'-6%" Post Spacing (Typ.) /
Spacing | Spacing
€ € € € € € / € €
Post Post Rail Post Post Post Post Rail
. Bolt Slot Bolt Slot Splice  Bolt Slot Bolt Slot o Bolt Slot Bolt Slot  Splice .
== e e
=TT u

Finished Surface—/

or Ground Line

ELEVATION VIEW
(1'-6%" Post Spacing)

Lap rail in
direction of
adjacent traffic.

September 14, 2019
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13'-6%" (12-6" Rail)
26'-0%" (25'-0" Rail)
3-7%" 3-1%" Post Bolt Slot Spacing (Typ.) 3-7%"
I 31_1 1{6!! 3|_1 1/2" I
I =]
Q %"X2:1/2" Q
Rail Post Boilt Rail
Splice Slot (Typ.) : Splice
6%" (Typ.) | 126" or 250" | J 2 (Typ)
1 1/n b‘
294,"x1%" Splice ~ 4% (Typ.) A= 4% (Typ,)
Bolt Slot (Typ.) 12'-6" OR 25'-0" W BEAM RAIL I

(3'-1%" and 6'-3" Post Spacing)

13'-6%" (12-6" Rail)
26'-0%" (250" Rail)
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2-1" 1'-6%" Post Bolt Slot Spacing (Typ.) 2"
6% 1-6%
(E %uxz%n Q
Rail Post Bolt Rail
Splice Slot (Typ.) ; Splice
== == = £ ey ————— ==
61'{1." (TYP-} ! 12"6“ or 25|_0" |
2%,"x1%" Splice 83

Bolt Slot (Typ.)

12'-6" OR 25'-0" W BEAM RAIL

(1-6%" Post Spacing)

4% (Typ.) ||z me)
4% (Typ)
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6" R. (Typ.)
)‘\-
=
m,

—

.
58
-—+ -
| 28
m,%

Rail
Element
|

Elie
A
S%H

I
121" (2%")

2%" (Typ.)

2%

=1

Sheet 3%e" Yie"
Thickness (-0",+¥g")

SECTION THROUGH
W BEAM RAIL

(6'-3" Post Spacing)

4"

Oval Shoulder

%ll

n

| 1%" (Splice)

22" (Post)

SPLICE BOLT AND POST BOLT
(%" Button Head Bolt)

1" Dia. x¥g" Deep recess
on one or both sides

(3-1%" and 1-6%"
Post Spacing)

zW Beam Rail I

Traffic Direction

1 ]’é" | 1%6"

1%6" or 1;‘;6"

¥

%" Dia.

RECESS NUT

(At lap splices, the recess
will be placed against the
steel rail.)

Adjacent

PLAN VIEW
(Lap Splice)

splice, NO washers)

(Lap rail in direction of adjacent traffic.)
(8 splice bolts and 8 recess nuts per

Ksmel Beam Rall

\—The post bolt should be
placed in the center
(horizontally and vertically)
of the slot.

SECTION VIEW

WASHER
(The washer will be placed
between the back side of
wood post and the recess
nut, see sheet 2 and 3.)

/7%" Post Bolt
H i<
: =0
S
1 i}

( At Post Bolt)
September 14, 2019
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— 16d Galvanized Nails (Nail from blockout

1%" (Max.)

Face of Rail—\

TOP VIEW
(Type 1C MGS Installation)

12" 8"
1%

!‘ into post or from post into blockout.)

‘ 0" (Min. )
%"x22" Button Head Post Bolt

m[—r —l :—Z-:-Z:%:E: i S
= Recess Nut
+|1
! - Washer

6"x8"x7'-6" Wood Post

| 3" I 4"

‘? |

5
po
*
. n ‘1&:‘
Installation Line ———__
g |
1l_7ll :
% %% Slope
oS B
x| @
* &
>
Subgrade Surface I
See standard plate 630.96 for AN

leave-out and backfill requirements.

* See Standard Plate 630.99

*% 2" asphalt concrete or as
specified in the plans.

* %% The cross slope will be as specified in the plans; however, the cross slope will not be steeper than a

10:1 slope.

%% %% For guardrail post installation purposes, the asphalt concrete sluff will end at this location. It will not be

[

————7%" Diameter Hole

7'-6" (£1")

—kkkk
/—Granular Material

TRANSVERSE SECTION
(Type 1C MGS Installation)

allowed to extend down the slope of the granular material.

GENERAL NOTES:

The guardrail on this standard plate is Type 1C MGS. See standard plate 630.20 for specifications regarding

Type 1C MGS,

Topsail is not shown in the transverse section drawing.
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7-3%"
6'-3"
3-1%" . 31"
z| . Tl | o
_’—> <—>| 10 Gauge Sectlon—\ ‘ 29,"1%" Splice ‘ ’
\F\ ‘-E
—

*

of

N 2%,"x1%" Splice
Bolt Slot (Typ.)

%"x2%" Post
Bolt Slot (Typ.)

%"x2%" Post
Bolt Slot (Typ.)

[ R
]

20" (1%6")

VIEW A-A

GENERAL NOTES:

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 will be

N\ -
ELEVATION VIEW
KA

[l

H

NS

~
VIEW B-B

incidental to the contract unit price per each for "W Beam to Thrie Beam Guardrail Transition".

September 14, 2019

M
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2%,"x1%" Splice

DO NOT Bolt at
this location.

DOT 0001-469, etc. non 20/28
7'-3%"
6!_3!!
3!-1 :]én ; 31-1 ‘}5"
2"_| 4% 4% 10 Gauge Section | %"x2%" Post A A
& i e Y e Bolt Slot (Typ.) [ ] [ =i
N-E X -] ;w : i/ ': :r
m— 73— T
m = i — GI'.'ID i
s ,\g G .: r
- 1 d & = b 1 T

%"x2%" Post Bolt Slot (Typ.) 2%,"x1%" Splice
Bolt Slot (Typ.) Bolt Slot (Typ.)
|~
6"x8"X6'-0" Wood— 6"x8"x6'-0" Wood Post with—"|
- Post with TV 6"x12"x14" Wood Blockout
| 6"x12"x19" Wood
Blockout
3" ELEVATION VIEW
| 3:]’{1"
1 3
5 S
™ &
VIEW B-B
VIEW A-A

GENERAL NOTES:

All costs for furnishing and installing the asymmetrical W beam to thrie beam guardrail transition including
labor, equipment, and materials including two posts, two blocks, asymmetrical W beam to thrie beam
transition section, and hardware will be incidental to the contract unit price per each for the corresponding

guardrail transition contract item.
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7] I =i D / H H
2 == P Embankment ; —16d Galvanized Nails
3 4 = =) as specified Asymmetrical W (Nail from blockout
= . < e 1 ____ « = © in the plans Beam i THikg into post or from
o | e =S | | ® o *% 00 *ouw  Beam Guardrail P
= 2 S 2 Cog" | 1-0%" TTM0" s P : post into blockout.)
c - . 2 r_CuL > Transition Section
o E = 'g = a 2 | r | £
el B 56 — | a . "
3] &’J g = g o™ -g Lo .4 i M
3 2| e o1 S 5 g o . ,f £ \,
2 g B o 2 ~ g \ g [ L ,I — !
2| = @ = SR @ @ " 0" e i
[ - o E S &£ g . .o % [ VT e e 7
® E 1 E B o f;‘ 2 o l ' T =
©| < P i 8 & o ® Z
s g 8 e - | jl [ . - Concrete End Block € Double (Nested) Thrie ;
E = 53 S8 5 | W N 2 (Single Slope Shown) Rail  Beam Guardrail DO NOT Boltat
W o o Quw® K Y g Thrie Beam Splice this location.
S o9 a}
S 4 598 2 ﬁ% Terminal DETAIL L
cg c g @» = < Connector DETAIL J
b, L w52 5P *% *
454 c 254 = 1IN 2O Jersey Barrier Dimensions are ~ ~ 7%"and "11%"
) Bx3 S 5
= 8. g :l'-E= o % 7"3!&"
& P — 8%% = & TN 6-3"
8 '_; oa0Es o ® = :
?2 g -8 3 E 8 E & 3 \ ______ S ; 1"_6%" ) 1'_6%" | 1!_6%11 | 1-_6%u | 4}&« (Typ-)
8 == [®] = =] glg ©w t “ -E 75l | | 211 (T )
o 5 = = uo % 30 o w Iy 14m *‘ = L YP
X | 19| 25 £34 = 8% o [y g e 4% (Typ.
- )| WE e © 53 - R g E Rall Ef’o?‘(?-"“) 2" (Typ.) M
| 22 §35_8 x5 F e S i s e ———
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a— o E =Y E i) m = LT I 11| I . 1% g g s 2 " n / 4
~ B 2 ST c O | =5 %2"x1% ¢ Post Bolt
5a S 88083 IR B 2% SpliceBolt [+ : / P % § Rail Slot (Typ.)
% E?g ég O -g = o = Z R | ) S—— a3 © SN Slot (Typ.) o Z b Lo \_ Splice
o - 32} %h"_ Qw L (1111117 :x =)(=)< L | [ | [ | Curb
< - —© e—=La | G- 4 T 12 Gauge (Class A)
: S8 33Eas T 23D Thrie Bear Rail
S 5o Ssa=>s | W& * gas DETAIL K
= 3 DO =, Lo (Special Thrie Beam Rail)
[0] 1] o
e £8 Qo= o9 aoca .
© a GENERAL NOTES:
a - ) | g c o2 8 == . TDoTDo
8 O=<F_ [sH=Ns]
§ \H_./;/ % $ £P8EY r”a § g § Throughout the type 1 guardrail transition, slots in the rails will be provided as specified in the plans and by
o = 3 %'5, E -%’ e _ 555 the manufacturer. A drilled hole through the rail is not allowed as a replacement for a slot. If the Contractor
l/’ == 5 8> 5 = 5 R oo must create a slot, a cutting torch or plasma cutter is not allowed. The slot edges will be smooth and free of
L e L .- © RXER burrs or notches.
[ = = ‘© @ o o0 O
u PPN E 3] X X
o Yowoln 2 § ; E); EE All costs for furnishing and installing the type 1 guardrail transition including labor, equipment, and materials
o R TN Sa S which includes all rail sections, posts and blockouts, hardware, and incidentals will be included in the
g § KA <ooouw x>N contract unit price per each for "Type 1 Guardrail Transition".
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Type 1A Guardrail Transition

Thrie Beam Terminal Connector
(See standard plate 630.47)

I/

12'-6" Straight Double (Nested) Class A Thrie Beam Guardrail with Wood Posts (See standard plate 630.01)
B: 6'-3" W Beam to Thrie Beam Guardrail Transition Section with Wood Posts (See standard plate 630.48)
12'-6" Straight Class A W Beam Guardrail with Wood Posts (See standard plate 630.10) or as specified in the plans.

C:
D: Guardrail as specified in the plans.

A:

Concrete End

Block

\

* See standard plate 630.99

Top of finished surfac

or ground line

Curb as specified in the plans

ELEVATION VIEW

X: 6"x8"x7'-0" Wood Post and 6"x8"x21%" Wood Blockout

Y: 6"x8"x7'-0" Wood Post and 6"x8"x14" Wood Blockout
Z: 6"x8"x6'-0" Wood Post and 6"x8"x14" Wood Blockout
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TYPE 1A GUARDRAIL TRANSITION
(CONCRETE END BLOCK TO
W BEAM GUARDRAIL)

PLATE NUMBER

630.52

0001-469, etc. non 22/28
Embankment—/
as specified
in the plans
) 8" . 1'-0%“ ..**1 0" *8%" )
T iy
= . "
= b : 3
i i LN
.:;i " . r H
[ % N e foeg J
: /[
Concrete End Block Q, Double (Nested) Thrie
(Single Slope Shown) SR?“ Beam Guardrail
Thrie Beam pace
Terminal
Connector DETAIL J

*
Jersey Barrier Dimensions are ** 2% and 113"

GENERAL NOTES:

Throughout the type 1A guardrail transition, slots in the rails will 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 will 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 will 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 1A guardrail transition including labor, equipment, and materials
will be included in the contract unit price for the respective guardrail contract items.

November 19, 202/
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%" Wedge Type Anchor
with Nut and 2 Washers,
Castin %" Insert

with Cap Screw, or as
specified in the plans.

Bend 2 6x4x%

C6x8.2 Field or Shop Weld

......... gl Rubrail

C6x8.2
Rubrail

476"

12

1{1“ Gap {Max.) L6X4X%

—

DETAIL K 7

(Double Class B Rail Not Shown)

)‘.ll Em—
”\ ; 6"

‘ = 2" o \—%" Diameter Hole

for %" Anchor
Face
: of Cuh

C6x8.2
Rubrail

e iy

[
® £ Field or Shop Weld
Post Bolt
Bend
1%"x3"x%," Galvanized 2%"x%" Top of Slab at Curb
Rectangular Plate Washer Post Bolt

Slot (Typ.)
DETAIL J

(Post, Blockout, Post Bolt, and Rail Not Shown) VIEW H-H

(Anchor and Rail Not Shown)
GENERAL NOTES:

Throughout the type 10 guardrail transition, slots in the rails will 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 will be smooth and free of burrs or
notches.

The rubrail steel will be in conformance with ASTM A36 and will be galvanized after fabrication in conformance
with ASTM A123. If pre-galvanized steel members are used, all cuts and welds will be coated with an approved
galvanizing paint.

The wedge type anchor bolt, nut, and washers will be hot dipped galvanized or made of a corrosion resistent
material. The wedge type anchor will be capable of sustaining an ultimate load in tension or shear of 17,000
pounds when the anchor is set in 4,500 psi compressive strength concrete. The anchor will be installed
according to the manufacturer's recommendations. The Contractor will obtain certification from the manufacturer
that the anchor meets the tensile and shear requirements and will submit the certification to the Engineer. The
cost for furnishing and installing the wedge type anchor, nut, and washers will be incidental to the contract unit
price per foot for "Rubrail".

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

All costs for furnishing and installing the type 10 guardrail transition including labor, equipment, and materials
will be included in the contract unit price for the respective guardrail contract items. Sepfember 14, 2019

specified in
the plans.

A

MGS as

_ 3 3

|

6'-3" Post Spacing

y

62'-8" Payment Limits for "W Beam Guardrail to MGS Transition"

50'-0" (Transition Height from 28" to 31")

W Beam Guardrail as
specified in the plans

.........

.........

.........

..........

Lap Splice (Typ.)

* See standard plate 630.99

Top of finished surfac

or ground line

ELEVATION VIEW

12 Gauge (Class A

W Beam Rail
A: 6"x8"x 6'-0" Wood Post and 6"x8"x14" Wood Blockout (See standard plate 630.10)

B: 6"x8"x 6'-0" Wood Post and 6"x12"x14" Wood Blockout (See standard plate 630.20)

GENERAL NOTES:

includes all rail sections, posts and blockouts, hardware, and incidentals will be included in the contract unit price per each for

All costs for furnishing and installing the W beam guardrail to MGS transition including labor, equipment, and materials which
"W Beam Guardrail to MGS Transition".

Sepfember 14, 2019

D TYPE 10 GUARDRAIL TRANSITION PLATE WUMBER
2 (CONCRETE END BLOCK T0 630.60
Published Date: 1st 0tr. 2023 | F W BEAM GUARDRAIL) S———

Published Date: 1st Qtr, 2023

NQUUW

W BEAM GUARDRAIL TO

MGS (MIDWEST GUARDRAIL SYSTEM)

TRANSITION

PLATE NUMBER
630.64

Sheet | of |
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* Inslope transition (If necessary) —\

D

50' Length of Flared Embankment .10

MGS MASH Tangent End Terminal Pay Limits |

Type 1 MGS |
Pay Limits
\: 126" _|

Center of —\_-l

VOptional Flared Embankment

Finished Edge of Surfaclng—\ |

i

[ T 3% 1\% 2‘17%__

A
v

Flared Guardrail

® .

LProwide and install same \_@ E E
hardware as Type 1 MGS. = =
¥ i in

PLAN VIEW *

(Guardrail Flared)

(SoftStop MGS MASH Tangent End Terminal Shown)

@

* Inslope transition (If necessary) —\

Type 1 MGS |
Pay Limits

50" Length of Flared Embankment 10'

MGS MASH Tangent End Terminal Pay Limits

Center of "1

1 2"'6"

Finished Edge of Surfacing—\

\ L4 1| \; v
Installation Line of

Flared Guardrail

GENERAL NOTES:

\¥Provide and install same
hardware as Type 1 MGS.

P

5' (Min.)
%* % —
5' (Min.)

PLAN VIEW
(Guardrail Flared)

(MSKT-SP-MGS MASH Tangent End Terminal Shown)

L2 Spllce % iOptional Flared Embankment } l 15 ;
I =1
i~ 9 & 1 7 1 e @‘D
™~ N A\ A

The MGS MASH tangent end terminals above are for illustrative purpose only. Pay limit length of the MGS
MASH tangent end terminal is 62'-6".

* The length of inslope transition varies with the amount of change between inslopes. The length of the transition
will change 100’ for every whole number change in the inslope. For Example: If the inslope changes from a 5:1
to a 4:1 the length of the inslope transition would be 100'". If the inslope changes from a 6:1 to a 4:1 the length
of the inslope transition would be 200'.

@ The installation reference line for MGS MASH tangent end terminals will always be parallel to the roadway.

Asphalt concrete will be the same type used elsewhere on the project or will be as specified in the plans. If
asphalt concrete is not specified in the plans, the asphalt concrete will conform to the Specifications for
"Asphalt Concrete Composite.”

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

in the plans.

November 19, 202/

® Channelizing Device

u g
ROAD WORK

G20-2

The channelizing devices will be drums or 42"

cones if traffic control must remain overnight.

For short duration operations (1 hour or less) all
channelizing devices may be eliminated if a vehicle

used.

with an activated flashing or revolving yellow light is

Worker signs (W21-1 or W21-1a) may be used

instead of SHOULDER WORK signs.

A SHOULDER WORK sign should be placed on the

left side of a divided or one-way roadway only if the

left shoulder is affected.

The SHOULDER WORK sign on an 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
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0001-469, etc. non 26/28
Posted Spacing of Taper | Spacing of
Speed |Advance Warning|Length|Channelizing
Prior to Signs 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




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
45 500 25
50 500 50
55 750 50
60 - 65 1000 50
— 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 (1 hour or less).

For tack and/or flush seal operations,
when flaggers are not being used, the
FRESH OIL sign (W21-2) will 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 will 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
area. 2-029

| YHOM QVOd
ON3

Channelizing devices and flaggers will
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 vehicles.

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

Warning sign sequence /

in opposite direction same
as below.

|
100'

“(Max.)
One Lane Two-way
Traffic Taper

XXX
FEET
w16-2P
(Optional)

A
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DOT 0001-469, etc. non  27/28
Posted Spacing of Taper | Spacing of
Speed |Advance Warning|Length|Channelizing
Prior to Signs Devices i l ' T
Work (Feet) (Feet) (Feet)
(M.P.H.) (A) (L) (G)
0-30 200 180 25 END
35-40 350 320 25 o
45 500 600 25 (Optional)
50 500 600 50 *
55 750 660 50 *
60 - 65 1000 780 50 *
* Spacing is 40' for 42" cones. a"| hd
n ol o
] =
© Reflectorized Drum n
®m Channelizing Device |
4" White Temporary
Pavement Marking 3 5]
og
o
The channelizing devices will be 42" =0
cones or drums. i
42" cones may be used in place of the .

drums shown in the taper if setup
will not be used during night time
hours,

Temporary pavement markings
will be used if traffic control
must remain overnight.

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

<~ Arrow Board

Sequential Chevron

—jen)

N
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Posted Spacing of Taper
Speed |Advance Warning|Length
Prior to Signs
Work (Feet) (Feet)
L4 ot e @we© | o
0-30 200 180
1 35-40 350 320
Posted | Length of | | 45 - 50 500 600
Speed | Longitudinal 55 750 660
Prior to |Buffer Space 60 - 65 1000 780
Work (A) (B) (C)
(M.P.H.)|  (Feet) ) 70-80 |1000 1500 2640] 960
20 115 =1
25 155 e
20 200 U] ROAE"IJORK
35 250 (| :Gm
40 305 ‘ = u (Optional)
45 360 .
50 425 - Posted | Spacing of
55 495 Speed |Channelizing
60 570 Priorto [ Devices
65 645 Work (Feet)
70 730 (M.P.H.) (G)
75 820 B euw
%) 0-30 25
80 910 E EF: 35-45] 25
@ Reflectorized Drum | B 7] 50 50 *
= 55 50 %
m Channelizing Device = - 60-65] 50 *
2 75-80 50 *
4" White Temporary = u * Spacing is 40" for
Pavement Marking 0 42" cones.
] g &
Temporary pavement markings 8}: =
will be used if traffic control ] m|on
must remain overnight. ®
©]

This procedure also applies
when work is being
performed in the lane
adjacent to the median on a
divided highway. Under these
conditions, LEFT LANE
CLOSED signs and the
corresponding LANE
REDUCTION symbol signs
will be used.

The channelizing devices will
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.

(feuondp)
2-029
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Arrow Board
Sequential Chevron
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