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ESTIMATE OF QUANTITIES

Non-S&ction MethodNIon-Section Method
oo

BID ITEM 
NUMBER

C\J BID ITEM 
NUMBER ITEM QUANTITY UNITITEM QUANTITY UNIT

'0Q9E0197 Mobilization 1 Each * 630E0500 Type 1 MGS 12.5 F15

'630E0520 Type 2 MGS FI' 099E0198 Mobilization 2 4 Each 12.5COu
CO

*110E0700 Remove 3 Cable Guardrail 200 FI Type 3 MGS' 630E0530 12.5 FIo
a

*110E0730 Remove Beam Guardrail 300 0 FI * 630E1200 Straight Class A W Beam Rail 175.0 FI

*110E0770 Remove W Beam Guardrail Breakaway Cable Terminal Each1 * 630E1210 Straight Class B W Beam Rail 1000 Ft

*110E0790 Remove W Beam Guardrail Deformed End Each1 * 630E2000 W Beam to Thrie Beam Guardrail Transition 2 Each

*110E0800 Remove W Beam Guardrail End Terminal 1 Each * 630E2001 Asymmetrical W Beam to Thrie Beam Guardrail Transition 1 Each

*110E6000 Remove 3 Cable Guardrail for Reset 25 Ft * 630E2005 W Beam Guardrail to MGS Transition 1 Each

*110E6210 Remove Thne Beam Guardrail for Resel 250 Ft * 630E2010 W Beam Guardrail End Terminal 1 Each
*110E6230 Remove W Beam Guardrail for Reset 25.0 Ft '630E2016 MGS Flared End Terminal Each1
’11QE6300 Remove Rubrail for Reset 25.0 Ft MGS MASH Flared End Terminal' 630E2017 Each1
'120E0600 Contractor Furnished Borrow 25 CuYd * 630E2018 MGS MASH Tangent End Terminal Each1
'260E1090 Base Course, State Furnished 25.0 Ton MGS Tangent End Terminal’630E2019 1 Each

Resel High Tension Cable Guardrail Terminal Post'629E0225 5 Each W Beam Guardrail Breakaway Cable Terminal' 630E2030 1 Each
3 Cable Guardrail Slip Base Anchor Assembly'629E0300 1 Each ■ 630E2055 Thrie Beam Guardrail Trailing End Terminal Each1

1 629E0400 3 Cable Guardrail Anchor Assembly Each1 ■ 630E2060 W Beam Guardrail Trailing End Terminal Each1
■ 629E0454 Retension High Tension 4 Cable Guardrail Ft2,000 ’ 630E2065 MGS Trailing End Terminal Each1
'629E1000 Repair 3 Cabte Guardrail 4,000 Ft ■ 630E2100 Beam Guardrail Post 0 Each
1629E1100 3 Cable Guardrail End Post 10 Each Beam Guardrail Block■ 630E21Q5 0 Each
‘629E1102 3 Cable Guardrail Intermediate Pesl 130 Each '630E2110 Beam Guardrail Post and Block Each60
‘629E1103 3 Cable Guardrail Slip Base Anchor Pest 2 Each ' 630E2120 Beam Guardrail Post and Block Winter 15 Each CD

"O

*629E1104 3 Cable Guardrail Post, Winter 75 Each "O* 630E2205 Breakaway Cable Terminal End Post 5 Each O

' 629E1106 Drive Down 3 Cable Guardrail Post 20 Each <D
* 630E2210 Breakaway Cable Terminal End Rail 3 Each

O'629E1108 Reset 3 Cable Guardrail Post 25 Each * 630E2215 W Beam Guardrail End Seclion Buffer 2 Each U
0

COCable Anchor Bracket* 629E1110 1 Each C* 630E5010 Reset Type 1 MGS 12 5 Ft O
Z

'629E1112 Cable Splice 5 Each * 630E5020 Reset Type 2 MGS 125 Ft Q
'629E1114 3 Cable Guardrail J Hook Bolt 400 Each * 630E5030 Reset Type 3 MGS 125 Ft
* 629E1117 Turnbuckle Assembly 5 Each

* 630E5160 Reset W Beam Rail 250 Ft
' 629E1118 Spring Cable End Assembly with Turnbuckle 10 Each

* 630E5203 Reset MGS MASH Flared End Terminal 1 Each
'629E1120 W Beam to 3 Cable Transition Bracket Each4

' 630E5204 Reset MGS MASH Tangent End Terminal 1 Each
' 629E1122 3 Cable Guardrail End Post Cap Each7

Reset MGS Flared End Terminal'630E5205 1 Each
'629E1144 High Tension 4 Cable Guardrail Post 20 Each

' 630E5206 Reset MGS Tangent End Terminal Each1
'629E1159 High Tension 4 Cable Guardrail Post and Sleeve 5 Each

' 630E5220 25.0Reset Rubrail Ft
High Tension 4 Cable Guardrail Sleeve'629E1154 5 Each

* 630E5520 Drive Down Beam Guardrail Post Each10
’ 629E1170 High Tension Cable Guardrail Terminal Post 5 Each

' 630E5530 Remove arid Reset Beam Guardrail Post arid Block 10 Each
Hardware for High Tension Cable Aftacliment to Terminal 
Post' 629E1174 Each5 '632E2220 Guardrail Delineator 10 Each

* 629E1175 Hardware for High Tension Cable Attachment to Post 40 Each ’ 634ED010 Flagging 10.0 Hour
'629E1190 High Tension Cable Guardrail Post Slrap 15 Each ’ 634ED110 Traffic Control Signs 1,296.0 SqFt
* 629E1 i&i High Tension Cable Guardrail Cable Spacer 15 Each Traffic Control, Miscellaneous Lump Sum• 634E0120 LS
' 629E2115 Cable 50 Ftin ' 634E0275 Type 3 Barricade a EachCO

I-
' 630E0200 Straight Class A Thne Beam Rail 100.0 Ft * 634E0420 Type C Advance Warning Arrow Board 1 Each

3 '63OE021Q Straight Class B Thrie Beam Rail 50.0 Fta. * 910E1070 Labor and Equipment 5 Hour

* - Denotes Non-Participating *• Denotes Non-Participating
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ESTIMATE OF QUANTITIES Action Taken/Required: Plotting Date:

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

02/20/2024
2.

The Contractor will furnish and install guardrail material as per the 
Contract Proposal. The quantities for each item are estimated to establish 
a pay unit. The actual amount of work required may vary greatly from the 
Estimate of Quantities. There will be no negotiation for overruns or 
underruns on this contract.

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

oo

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

COMMITMENT E: STORM WATER
Standard Specifications for Roads & Bridges, 2015 Edition and Required 
Provisions, Supplemental Specifications and Special Provisions as included 
in the Proposal.

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

Construction activities constitute less than 1 acre of disturbance.

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

ENVIRONMENTAL COMMITMENTS At a minimum and regardless of project size, appropriate erosion and 
sediment control measures must be installed to control the discharge of 
pollutants from the construction site.The SDDOT is committed to protecting the environment and uses 

Environmental Commitments as a communication tool for the Engineer 
and Contractor to ensure that attention is given to avoid, minimize, and/or 
mitigate an environmental impact. Environmental commitments to various 
agencies and the public have been made to secure approval of this 
project. An agency with permitting authority can delay a project if identified 
environmental impacts have not been adequately addressed. Unless 
otherwise designated, the Contractor’s primary contact regarding matters 
associated with these commitments will be the Project Engineer. During 
construction, the Project Engineer will verify that the Contractor has met 
Environmental Commitment requirements. These environmental 
commitments are not subject to change without prior written approval from 
the SDDOT Environmental Office.

COMMITMENT H: WASTE DISPOSAL SITE
COMMITMENT I: HISTORICAL PRESERVATION OFFICE

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

CLEARANCES

The SDDOT has obtained concurrence with the State Historical 
Preservation Office (SHPO or THPO) for all work included within the 
project limits and all department designated sources and designated 
option material sources, stockpile sites, storage areas, and waste sites 
provided within the plans.

Action Taken/Required:

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

Action Taken/Required: CT)
"D
T3

Additional guidance on SDDOT’s Environmental Commitments can be 
accessed through the Environmental Procedures Manual found at: 
<https://dot.sd. qov/media/documents/EnvironmentalProceduresManual.p

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

All earth disturbing activities not designated within the plans require review 
of cultural resources impacts. This work includes, but is not limited to: 
Contractor furnished material sources, material processing sites, stockpile 
sites, storage areas, plant sites, and waste areas.

(/)df >

For questions regarding change orders in the field that may have an effect 
on an Environmental Commitment, the Project Engineer will contact the 
Environmental Engineer at 605-773-3180 or 605-773-4336 to determine 
whether an environmental analysis and/or resource agency coordination 
is necessary.

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

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

If the waste disposal site(s) is located such that it is within view of any 
ROW, the following additional requirements will apply:Once construction is complete, the Project Engineer will review all 

environmental commitments for the project and document their 
completion. Construction and/or demolition debris consisting of concrete, 

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

1.
The Contractor will provide ARC with the following: a topographical map 
or aerial view on which the site is clearly outlined, site dimensions, project 
number, and PCN. If applicable, provide evidence that the site has been 
previously disturbed by farming, mining, or construction activities with a 
landowner statement that artifacts have not been found on the site.

COMMITMENT B: FEDERALLY THREATENED. ENDANGERED. AND
PROTECTED SPECIES

COMMITMENT B2: WHOOPING CRANE
The Contractor will submit the records search or cultural resources survey 
report and if the location of the site is within the current geographical or 
historic boundaries of any South Dakota reservation to SDDOT 
Environmental Engineer, 700 East Broadway Avenue, Pierre, SD 57501- 
2586 (605-773-3180). SDDOT will submit the information to the 
appropriate SHPO/THPO. Allow 30 Days from the date this information is 
submitted to the Environmental Engineer for SHPO/THPO review.

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

3
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COMMITMENT I: HISTORICAL PRESERVATION OFFICE PROGRESS PAYMENTS The Contractor will use flaggers and 45 MPH Advisory Speed Plates as 
needed to regulate traffic to provide a safe working environment for 
Contractor workers and inspection personnel. The advisory speed plates 
(W13-1P) will be 30” x 30” and will be installed in conjunction with the “Right 
Lane Closed Ahead” (W20-5) signs as shown on Standard Plate 634.64. 
The flagger symbol sign (W20-7) will be placed a minimum of 500 feet in front 
of the flagger station.

CLEARANCES - Continued
At the preconstruction meeting the Contractor will be given a Billing Sheet 
to record the work done at the repair areas. This sheet will be used by the 
Contractor to record the location of each repair site and the materials 
required to make repairs.

In the event of an inadvertent discovery of human remains, funerary 
objects, or if evidence of cultural resources is identified during project 
construction activities, then such activities within 100 feet of the 
inadvertent discovery will immediately cease and the Project Engineer will 
be immediately notified. The Project Engineer will contact the SDDOT 
Environmental Office, who will contact the appropriate SHPO/THPO within 
48 hours of the discovery to determine an appropriate course of action.

oo

Progress payments will be prepared upon receipt of the Billing Sheet from 
the Contractor for repairs completed.

GENERAL GUARDRAIL REPAIR

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

UTILITIES The Contractor may be required to furnish some items that are not listed 
in the Contract Proposal. The Contractor will furnish the invoice and will 
be paid invoice cost plus shipping, handling, taxes and 10 percent for 
profit. The Contractor is required to receive prior approval from the 
Engineer before making these purchases. Installation cost for these 
additional items will be incidental to the contract unit prices for the various 
items. Cost to remove and dispose of damaged guardrail items will be 
incidental to the contract unit prices for the various items. The Contractor 
and Engineer will negotiate installation costs for added items which vary 
significantly from contract items.

The Contractor is required to comply with South Dakota Codified Law and 
Administrative Rule addressing excavation activities. Notification of Utility 
companies will be in accordance with Section 5.6 of the Specifications. 
South Dakota One Call phone number is 1-800-781-7474.

GENERAL MAINTENANCE OF TRAFFIC
COMPLETION DATE

The plan quantity for Traffic Control Signs is based on the Contractor 
mobilizing five times to repair guardrail and the required number of traffic 
control devices to construct one work zone for each mobilization. 
Additional traffic control devices will be measured and paid if the 
Contractor has a large enough crew to work at two work sites 
simultaneously. Signs that are reused at different sites during the same 
mobilization will be paid for only once. Signs that have tabs or are hinged 
to expedite changing the message will be considered as one sign for 
payment. Traffic control signs and Type 3 barricades will be measured 
and paid each time the Contractor is mobilized to repair guardrail. The 
Type C Advance Warning Arrow Board, if used, will be paid for only once 
for the time duration of this project.

The contract will become effective on July 1, 2024 and will expire on June 
15, 2025. HIGH TENSION GUARDRAIL

The following bid items will be used when the Engineer directs the 
Contractor to repair High Tension 4 Cable Guardrail Systems. The 
primary expected repairs are listed in the table, followed by an explanation 
of each bid item.

SCOPE OF WORK

This project consists of guardrail repair within the section of Interstate 90 
located in the South Dakota Department of Transportation Winner Area, 
as ordered by the Engineer. This stretch of Interstate is located in 
Jackson, Jones, and Lyman Counties from MRM 130.3 to MRM 251.6. 
The Winner Area Engineer will inform the Contractor of any areas that are 
to be exempted from guardrail repair due to active construction projects. 
This information will detail the exemption limits from Mile Reference 
Marker to Mile Reference Marker and date to date that guardrail repair will 
not be conducted.

CT)
"O
T3

Trinity Highway Products CASS-S3 4-Cable Guardrail Safety System will 
be repaired and reinstalled in accordance with manufacturer details and 
instructions shown in these plans. (/)

Equipment will be confined to the shoulder, a driving lane closed to traffic, 
or a passing lane closed to traffic. Closure of both driving and passing 
lanes simultaneously will not be permitted. The Contractor will not cross 
interstate medians to travel between work sites in opposite interstate 
lanes. Contractor employees will not be allowed to use the SDDOT 
maintenance crossovers.MOBILIZATION

Mobilization 1 is the cost of mobilization per each time the Contractor 
mobilizes to the project at the request of the Winner Area Engineer, or his 
designated representative, to perform guardrail repair within the Winner 
Area east of the bridge structure located on Highway 83 over Interstate 90 
(Winner Area East of Murdo). This structure is located at MRM 192.65.

Work activities will be conducted during daylight hours only. Traffic will be 
returned to the normal driving lanes during non-working hours. All 
construction operations will be conducted in the general direction of traffic 
movement

All equipment and vehicles entering or exiting the roadway, traveling on 
the shoulders, traveling at speeds less than 40 MPH between work sites, 
or working within the right-of-way will be equipped with an activated 360 
degree, SAE J845, Class II or higher warning light to warn the traveling 
public.

Mobilization 2 is the cost of mobilization per each time the Contractor 
mobilizes to the project at the request of the Winner Area Engineer, or his 
designated representative, to perform guardrail repair within the Winner 
Area, at or west of the bridge structure located on Highway 83 over 
Interstate 90 (Winner Area West of Murdo). This structure is located at 
MRM 192.65.

inco

Traffic control will be in accordance with Section 634 of the specifications 
and the plan notes. All traffic control devices are to be in like new condition. 
Any traffic control device that warrants replacement due to its poor condition 
or absence will be replaced immediately by the Contractor at the Contractor’s 
expense.

3

Mobilization will be paid once each time the Contractor is required to 
mobilize to repair guardrail, regardless of the number of sites requiring 
repair within the project limits. Mobilization will be paid at the higher of the 
two Mobilization bid items if the Contractor is required to repair guardrail 
at sites both east and west of the dividing line located at MRM 192.65.
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HIGH TENSION GUARDRAIL - Continued

5. Bid item may be used for furnishing and installing a high tension 4 cable 
guardrail post. This item is used for a typical repair if a high tension 4 cable 
guardrail post is damaged and a new one needs to be installed. Payment 
includes cost for furnishing and installing a high tension 4 cable guardrail 
post, new hardware, labor, equipment, and incidentals.

12. This bid item is specific to products from Trinity known as the CASS high 
tension cable barrier. This part typically has white or yellow reflectorized 
delineation on it. Use this item when only the cable spacer needs to be 
replaced. This part would be included in the price of the post if a new post is 
needed. Payment includes cost for furnishing and installing the high tension 
cable guardrail cable spacer, labor, equipment, and incidentals.

High Tension Guardrail Bid Items

o PAYMENT
INFO.

BID ITEM 
NUMBER

o

ITEM UNIT
Reset High Tension Cable 
Guardrail Terminal Post629E0225 1 Each 6. Bid item may be used for furnishing and installing a high tension 4 cable 

guardrail post and sleeve. This item is used for a typical repair if a high 
tension 4 cable guardrail post and sleeve is damaged and a new one needs 
to be installed. Payment includes cost for furnishing and installing a high 
tension 4 cable guardrail post and sleeve, new hardware, labor, equipment, 
and incidentals.

Retension High Tension 4 Cable 
Guardrail

13. This bid item will be used for furnishing and installing cable for high 
tension (prestretched) or low tension (prestretched or non-pre-stretched) 
cable guardrail for a typical repair if a cable is damaged and a new piece 
needs to be installed. Payment for each cable includes cost for cutting the 
cable as necessary, furnishing and installing the cable, labor, equipment, and 
incidentals.

629E0454 2 Ft
Cable Splice629E1112 3 Each
Turnbuckle Assembly629E1117 4 Each
High Tension 4 Cable Guardrail 
Post629E1144 5 Each
High Tension 4 Cable Guardrail 
Post and Sleeve629E1159 6 Each 7. Bid item may be used for furnishing and installing a high tension 4 cable 

guardrail sleeve. This item is used for a typical repair if a high tension 4 cable 
guardrail sleeve is damaged and a new one needs to be installed. Payment 
includes cost for furnishing and installing a high tension 4 cable guardrail 
sleeve, new hardware, resetting post, labor, equipment, and incidentals.

GUARDRAILHigh Tension 4 Cable Guardrail 
Sleeve629E1164 7 Each
High Tension Cable Guardrail 
Terminal Post

1. When guardrail adjoining bridge ends is ordered to be repaired, the 
contractor will replace with the same size and type as existing type of 
guardrail. Post spacing will be in accordance with current 
specifications. See the Department’s 630 Standard Plate Series for 
post spacing and post length requirements included in these plans or 
at the Department’s website @ :
http://www.sddot.com/business/desiqn/plates/index/Default.aspx.

629E1170 8 Each
Hardware For High Tension Cable 
Attachment To Terminal Post629E1174 9 Each

8. Bid item may be used for furnishing and installing a high tension cable 
guardrail terminal post. This item is used for a typical repair if a high tension 
cable guardrail terminal post is damaged and a new one needs to be 
installed. Use this item even if there is only one terminal post for the 
anchorage system as some systems have a terminal post for every cable 
and have multiple footings and terminal posts depending on the number of 
cables. Payment includes cost for furnishing and installing a high tension 
cable guardrail terminal post, new hardware, labor, equipment, and 
incidentals.

Hardware For High Tension Cable 
Attachment To Post629E1175 10 Each
High Tension Cable Guardrail Post 
Strap
High Tension Cable Guardrail
Cable Spacer
Cable

629E1180 11 Each

629E1181 12 Each 2. When the SDDOT instructs the Contractor to replace a W Beam 
guardrail end terminal, the new W Beam guardrail end terminal will be 
of the same type (flared or tangent) that was originally installed. The 
costs for furnishing and installing the tangent and flared W Beam 
guardrail end terminals will be incidental to the contract unit price per 
each for "W Beam Guardrail End Terminal”. If W Beam posts and 
blocks are needing to be replaced, they be paid under their respective 
bid items “Beam Guardrail Post” and “Beam Guardrail Block” these 
prices include all costs for furnishing and installation. All W Beam 
guardrail end terminals, posts and blocks that are replaced will be 
selected from the South Dakota Department of Transportation 
Approved Product List.

629E2115 13 Ft

High Tension Guardrail Bid Items
Payment Information Explanation 9. Bid item may 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.

CT)
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1. This item to be used when a terminal post needs to be reset if the cable 
was released after post was struck. Post needs to be in good working 
condition. Payment includes cost for resetting the terminal post including, 
hardware, labor, equipment, and incidentals.

(/)

2. Payment includes cost for all labor and equipment to tension the high 
tension 4 cable guardrail to current specifications. Measurement will be 
measured to the nearest foot from the center of anchor assembly to center 
of anchor assembly. For example: If the system utilizes four anchor footings 
in the anchor assembly, then the center of the anchor assembly would be 
centered between the second and third footing.

3. When the SDDOT instructs the Contractor to replace an MGS 
guardrail end terminal, the new MGS guardrail end terminal will be of 
the same type (flared or tangent) that was originally installed. The 
costs for furnishing and installing the tangent and flared MGS guardrail 
end terminals will be incidental to the contract unit price per each for 
"MGS End Terminal". If posts and blocks are needing to be replaced, 
they will be paid under their respective bid items “Beam Guardrail 
Post” and “Beam Guardrail Block” these prices include all costs for 
furnishing and installation. All MGS guardrail end terminals, posts 
and blocks that are replaced will be selected from the South Dakota 
Department of Transportation Approved Product List.

10. Bid item may 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 all 
attachments are damaged on a high tension 4 cable guardrail post then the 
quantity would be 4. Payment includes cost for furnishing and installing 
hardware for the high tension cable attachment to post, labor, equipment, 
and incidentals.

3. Bid item may be used for splicing high tension cable guardrail or low 
tension standard 3 cable guardrail. Payment for cable splice includes cost 
for cutting cable as necessary, furnishing and installing the cable splice, 
labor, equipment, and incidentals.

4. Bid item may be used for furnishing and installing turnbuckle assembly for 
high tension or low tension cable guardrail. This item is used for a typical 
repair if a turnbuckle is damaged and a new one needs to be installed. 
Payment for turnbuckle assembly includes cost for cutting the cable as 
necessary, furnishing and installing the turnbuckle assembly, labor, 
equipment, and incidentals.

11. This bid item is specific to products from Trinity known as the CASS high 
tension cable barrier. Use this item when only the post strap needs to be 
replaced. This part would be included in the price of the post if a new post is 
needed. Payment includes cost for furnishing and installing the high tension 
cable guardrail post strap, labor, equipment, and incidentals.

4. If the ground condition at the site is frozen or has large snow amounts, 
the portion of embankment and surfacing modification that does not 
affect guardrail installation or performance will be completed as soon 
as conditions permit, prior to contract completion date.

inco
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GUARDRAIL-Continued
ITEMIZED LIST OF TRAFFIC CONTROL DEVICES

5. Beam Guardrail Post and Block, Winter" is the additional cost for 
removal and installation of guardrail posts when there is in excess of 
one foot of solid frozen ground at the work site. This contract unit price 
will be an additional payment for each post installed under these 
conditions.

ii Base Course State Furnished will be available from the SDDOT 
Maintenance Yards located at Kadoka, legal description of NW1/4, Section 
32, T2S, R22E; (Exit 150) and Reliance, legal description of SW1/4, 
Section 35, T105N, R73W; (Exit 250). This material can be used without 
testing.

o ITEMIZED LIST FOR TRAFFIC CONTROL SIGNSo
C\J

SIGN SOFT 
PER SIGN

SIGN DESCRIPTION NUMBER SIGN SIZE SOFT
CODE

<D

3 Cable Guardrail Post, Winter" is the additional cost for removal and 
installation of a 3 Cable Guardrail Post (I Beam or Flanged Channel) 
when there is in excess of one foot solid frozen ground at the work 
site. This contract unit price will be an additional payment for each 
post installed under these conditions.

ii6. The Base Course, State Furnished is royalty free to the Contractor. W4-2
W7-3aP
W13-1P
W20-1
W20-5
W20-7

W21-5a
W21-5b
G20-2

LEFT or RIGHT LANE ENDS (symbol)
NEXT _ MILES (plaque)
ADVISORY SPEED (plaque)
ROAD WORK AHEAD
LEFT or RIGHT LANE CLOSED AHEAD
FLAGGER (symbol)
LEFT or RIGHT SHOULDER CLOSED 
LEFT or RIGHT SHOULDER CLOSED AHEAD 
END ROAD WORK

2 48" x 48“ 
36“ x 30“ 
30" x 30" 
46" x 48" 
48" x 48" 
48" x 48" 
48" x 48" 
48" x 48" 
48" x 24"

16.0 32.0o
2 7.5 15.0co
2 6.3 12.6_o

0- The final quantity to be paid will be based on loose volume of cubic yards 
hauled in each truckload. All costs for hauling and placing base course 
material will be incidental to the contract unit price per cubic yard for “Base 
Course, State Furnished”.

3 16.0 48.0
2 16.0 32.0
2 16.0 32.0
2 16.0 32.0
2 16.0 32.0
3 8.0 24.0

7. Remove and Reset Beam Guardrail Post & Block" includes removal 
of wood guardrail post and block and resetting it to proper alignment 
with the Beam Guardrail. Payment for this work will be the same in 
frozen or unfrozen ground.

H

EXPRESSWAY / INTERSTATE 
TRAFFIC CONTROL SIGNS 

SOFT
All other requirements of the specifications for Base Course will apply. 259.6

This project will use a conversion factor of 1.5 ton per cubic yard for this 
material. ARROW BOARDS8. Repair 3 Cable Guardrail" includes the cost for replacing and 

repairing damaged cable, realigning posts, and the tensioning of the 
entire run of three cable guardrail. Payment for this item is applicable 
only when broken cable is repaired or the existing cable rail requires 
realigning and tensioning.

ii

ITEM DESCRIPTION QUANTITY

Type C Advance Warning Arrow Board 1 Each
CONTRACTOR FURNISHED BORROW EXCAVATION

The Contractor will provide a suitable site for Contractor furnished borrow 
material. The borrow material will be approved by the Engineer. The final 
quantity to be paid will be based on loose volume of cubic yards hauled in 
each truckload. All costs for placements of borrow material will be 
incidental to the contract unit price per cubic yard for “Contractor 
Furnished Borrow Excavation”. Compaction of borrow material will be to 
the satisfaction of the Engineer. The Contractor is responsible for 
obtaining all required permits and clearances for the borrow site.

9. 3 Cable Guardrail Intermediate Post" includes the cost for both I 
Beam and Flanged type of posts. The post for this item will be 
furnished and installed consistent with the type of posts presently in 
place at the proposed repair site.

m

10 Beam Guardrail Post and Block" will include the appropriate size 
wood block. The Engineer will designate the proper post length of six, 
six and one-half, or seven feet as needed to fit the repair situation.

ii CD
"D
■ao

<D

Restoration of the Contractor furnished borrow site will be the 
responsibility of the Contractor.

_o
o
CO11. The Contractor will replace any damaged guardrail delineation which 

cannot be repaired by bolting/riveting to new posts or guardrail 
installed by Contractor. See Standard Plate 632.40 for guardrail 
delineation requirements. The “Guardrail Delineator” bid item will be 
used to compensate the contractor for this work.

c
o
Z
Z
QRESTORATION OF DISTURBED AREAS s-

Areas disturbed as a result of work necessary under this Contract will be 
reshaped and/or restored to the satisfaction of the Engineer.

LABOR AND EQUIPMENT Slopes and berms disturbed will be leveled and excess material removed. 
Area will be tilled to the minimum depth of three inches and seeded with 
Intermediate Wheatgrass (Oahe) at the rate of one-half (1/2) pound “Pure 
Live Seed” per 1000 square feet. The seed will be noxious weed free. Cost 
for reshaping, leveling, removal of excess material, tilling, and seeding 
disturbed areas on the slopes and berms will be incidental to the contract 
unit price for the various items.

The Contractor may be required to clean out snow from around the 
guardrail and posts during the winter period. All costs to remove snow 
away from the work area necessary to complete the requested guardrail 
repair work, including labor, equipment, and incidentals will be incidental 
to the contract unit price per hour for Labor and Equipment.

BASE COURSE. STATE FURNISHED:
inco

The Contractor may be required to install Base Course, State Furnished 
on this project. This base course will be compacted to the satisfaction of 
the Engineer.

z

5
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NOTES:PREFERRED INSTALLATION: LOCATE 
POST #2 AWAY FROM NEAREST TRAFFIC. 
SYSTEM HAS BEEN SUCCESFULLY 
TESTED WITH OPPOSITE INSTALLATION.

r LENGTH OF NEED CASS CABLE TERMINAL (CCT):
(REQUIRES PROTECTION SEE NOTE 2.) 1. CASS-S3 4-CABLE (4:1) HAS BEEN SUCCESSFULLY TESTED AND ACCEPTED TO 

NATIONAL COOPERATIVE HIGHWAY RESEARCH PROGRAM REPORT 350 TEST 
LEVEL 3 (NCHRP 350 TL3) FOR VARIOUS POST SPACING WHEN INSTALLED ON A 
4:1 OR FLATTER SLOPE. CASS-S3 4-CABLE (4:1) HAS BEEN SUCCESSFULLY 
TESTED AND ACCEPTED TO NATIONAL COOPERATIVE HIGHWAY RESEARCH 
PROGRAM REPORT 350 TEST LEVEL 4 (NCHRP 350 TL4) FOR VARIOUS POST 
SPACING WHEN INSTALLED ON A 6:1 OR FLATTER SLOPE. ADDITIONAL 
INFORMATION CAN BE FOUND IN FHWA ACCEPTANCE LETTER B-141F.

o
o

DEPARTURE INSTALLATION: LENGTH OF NEED: 51-0" (AT POST «8) 
APPROACH INSTALLATION: LENGTH OF NEED: 26-0" (12" PAST POST #4)

CNJ

r n
ii

0 V 09m 5 9;
1^4
I • M

j j j jj jJ 4& <& fr 7r 7r ? To
CO 2. CASS CABLE TERMINAL (CCT) HAS BEEN SUCCESSFULLY TESTED AND 

ACCEPTED TO NCHRP TL3. AN NCHRP 350 TL3 APPROVED TERMINAL (CCT) OR 
CASS-S3 4-CABLE (4:1) TRANSITION (VARIOUS) SHALL BE USED ON APPROACH 
AND DEPARTURE TERMINATIONS WHEN CASS-S3 4-CABLE (4:1) IS INSTALLED ON 
THE NATIONAL HIGHWAY SYSTEM (NHS). IF A NON-CRASHWORTHY ANCHOR 
(CCA) IS USED TO TERMINATE THE CABLE SYSTEM, THE NON-CRASHWORTHY 
ANCHOR MUST BE EITHER SHIELDED OR LOCATED SO THAT A VEHICLE 
IMPACTING THE CABLE CAN NOT IMPACT THE NON-CRASHWORTHY ANCHOR.

o L. KQ. CASS-S3 4-CABLE PLAN VIEW
DIRECTION OF 

NEAREST TRAFFIC

,.+r - NCHRP 350 TL-3 APPROVED CASS CABLE TERMINAL (CCT - PAYMENT EACH)57'-G PAY ITEM - CASS-S3 4-CABLE SYSTEM - (PAYMENT LINEAR FOOT)-r
■V

MAXIMUM 1000 FEET BETWEEN PRE-STRETCHED CABLE SPLICES (750 FEET FOR INSTALLATIONS USING STANDARD CABLE)(4) POST SPACES AT 6,-3" = 25,-0" (5) POST SPACES AT 6’-61 = 32’-6" 3. CASS-S3 4-CABLE (4:1) SHALL BE INSTALLED ON SHOULDERS OR MEDIANS 
WITH SLOPES OF 4:1 OR FLATTER WITHOUT OBSTRUCTIONS, DEPRESSIONS, 
ETC. THAT MAY SIGNIFICANTLY AFFECT THE STABILITY OF AN ERRANT VEHICLE. 
CASS-S3 4-CABLE (4:1) MUST BE INSTALLED A MAXIMUM OF FOUR (4) FEET 
FROM THE BREAK POINT. GRADING OF SITE AND/OR APPROPRIATE FILL 
MATERIALS MAY BE REQUIRED. THE DESIGNER/INSTALLER SHALL “FLATTEN’ OR 
“ROUND” VARIOUS TOPOGRAPHICAL INCONSISTENCIES THAT COULD 
INTERFERE WITH THE ABILITY OF THE INSTALLER TO CONSISTENTLY MAINTAIN 
THE DESIGN HEIGHT (IN RELATION TO THE TERRAIN) OF THE CABLES. PLEASE 
CONSULT THE CASS MANUAL(S) FOR INSTALLATIONS IN ‘DITCH SECTIONS".

5'-0"
'V

10’-6" TO 2T-0" TYP.

'v |seenote7[0 CASS- POST-DRIVEN • 
(SEE POST OPTION 4) ,VJD3 m m m m 0 ? c H6 G8 EDB

>■

A
J 4IN J 4!
Fi ri tr fii iir u□r 4. CASS-S3 4-CABLE (4:1) POST SPACING MAY BE MODIFIED TO AVOID 

OBSTACLES THAT CONFLICT WITH THE INSTALLATION OF CASS-S3 4-CABLE (4:1) 
LINE POSTS. NO POST SPACE CAN EXCEED THE MAXIMUM POST SPACE LIMIT 
OF 21'-0", OR MAXIMUM POST SPACING ALLOWED BY PROJECT ENGINEER - 
WHICHEVER IS LESS. REDUCING OR INCREASING POST SPACING AFFECTS 
DEFLECTION. CASS-S3 4-CABLE (4:1) MAY BE LATERALLY TRANSFERRED AT A 
RATE NOT TO EXCEED 30:1.

I !i I ii lUi i 04 III I I
fALj

I I ITuK □l 01'-0"0r-o" CASS- POST - DRIVEN SLEEVE' 
WITH SOIL PLATE 
(SEE POST OPTION 6B)

LU •-TURNBUCKLES MAY BE 
STAGGERED BETWEEN 
LINE POSTS.

J 0r-6' (4) CCT TERMINAL 
CABLE RELEASE POST 
(SEE POST OPTION 1 OR 2 
ON SHEET 5)

CASS- POST - BASE PLATED- 
(FOR USE ON CONCRETE) 
(SEE POST OPTION 5)

■CASS- POST - IN CONCRETE 
(SEE POST OPTION 3)•(6) CCT-TL3 LINE POST 

(SEE POST OPTION 1 OR 2 
ON SHEET 4)

3"
MINIMUM (1) TURNBUCKLE 
PER CABLE REQUIRED FOR 
INSTALLATIONS OF 600 FT 
OR LESS

5. POST FOUNDATIONS MAY BE DRILLED THROUGH EXISTING PAVEMENT. 
TRINITY MAY ALLOW THE USE OF ALTERNATE LINE POST FOOTINGS IF SYSTEM 
IS INSTALLED WITH AN ACCEPTABLE MOWSTRIP APPLICATION - PLEASE 
CONTACT TRINITY.

1 1/2"
DIRECTION OF 

TRAFFIC

cm
•0T-O” MIN. CONCRETE FOOTING 
CAST IN PLACE 
(BY OTHERS)

6. FOR AESTHETIC PURPOSES TRINITY RECOMMENDS ALL SLEEVES. DRIVEN 
POSTS. AND LOWER CABLE RELEASE POSTS TO BE INSTALLED REASONABLY 
PLUMB (APPROXIMATELY 1/8" PER FOOT).CASS-S3 4-CABLE ELEVATION VIEWXTA (TYPICAL LAY-OUT)

•08 3/4" 7. ALL CONCRETE SHALL HAVE A MINIMUM COMPRESSIVE STRENGTH OF 3,000 
P.S.I. PRIOR TO TENSIONING THE SYSTEM. TRINITY RECOMMENDS THE 
CONCRETE TO BE VIBRATED IN ACCORDANCE WITH THE LATEST APPLICABLE 
AGENCY SPECIFICATION.

DIRECTION 
OF TRAFFIC

SECTION N-N INSTALL AS SHOWN - 
DOWN SLOPE 
(SHORT LEG DOWN)

cINSTALL AS SHOWN- 
DOWN SLOPE 
(SHORT LEG DOWN)

cn
(SCALE 1:10) ■o8. CASS-S3 4-CABLE (*:1) SHALL BE INSTALLED IN WELL-DRAINED, COMPACTED, 

NCHRP REPORT 350 STANDARD SOILS. IF SOIL DOESN’T MEET THIS 
CLASSIFICATION, IF SOLID ROCK/CONCRETE IS ENCOUNTERED BELOW GRADE 
OR IF SOIL IS SUSCEPTABLE TO SEVERE FREEZE/THAW CYCLES, PLEASE 
CONTACT TRINITY ABOUT ALTERNATE FOOTING DESIGN(S). TRINITY SUGGESTS 
THE USE OF “MOW STRIPS' FOR EROSION PREVENTION AND EASE OF 
MAINTENANCE / INSTALLATION.

INSTALL AS SHOWN- 
DOWN SLOPE 
(SHORT LEG DOWN)

INSTALL AS SHOWN- 
DOWN SLOPE 
(SHORT LEG DOWN)

"O
o

ffi fa21/2" 2 1/2" fflI
4- 5=

o

i oCM
co

CM C
9. WHEN THE SYSTEM & TERMINAL IS INSTALLED ENTIRELY ON A 4:1 OR 
FLATTER SLOPE, THE DEPTH OF THE CONCRETE FOOTINGS SHALL BE 
INCREASED BY 6". (SEE DRAWING SS-742) ALL OTHER DIMENSIONS, VARIOUS 
SPECIFICATIONS AND SOIL QUALIFICATIONS REMAIN IN PLACE AND MUST BE 
FOLLOWED,

o
I zf-— -tliCD zCL

S
wI Qro Oo N-CO 0.CO :-j 0-8 Oco I OCL SECTION P-P ox£L 10. PLEASE SEE SPECIFYING AGENCY (OR MUTCD) FOR PROPER “BARRIER” 

DELINEATION.

11. PLEASE CONTACT TRINITY OR CONSULT THE DESIGN, INSTALLATION, OR 
REPAIR MANUAL(S) FOR ADDITIONAL INFORMATION.

TRINITY HIGHWAY PRODUCTS, LLC.
2525 STEMMONS FREEWAY PRODUCT.INFO@TRIN.NET 
DALLAS, TX 75207 PHONE: (800) 644-7976

uo O.DCO o(SCALE 1:10)CL OOCL XCL I-O Oo r-H ooCL
DCo CD

COOo
If)COCD CMCO EMAIL:tCLCO

DCh-co Oto
CM

GROUND /-GROUND 
/ LINE

/
z

LINEON.
CASS-TL3-S3 POST OPTIONSo OPTIONGROUND<n I CCT - TERMINAL POST 1 - 9 - IN CONCRETE< 1LINE > CCT -TERMINAL POST 1 - 9 - WITH SOIL PLATE2LU

LU I- CASS-S3 POST - IN CONCRETE:0 3LU0 inN N ALLOWABLE CABLE 
HEIGHT DEVIATION 
(+r-1")

O UJOz E- CASS-S3 POST - DRIVEN4CLJJ -CL >ac CASS-S3 POST - BASE-PLATED5O <h O (/)
04D UJCMI LLl CASS-S3 POST - IN DRIVEN SLEEVE6zLLl (OOI CO 6A - DRIVEN SLEEVE - WITH NOTCHI> 0 CCJ> c z

LU Q
ZI 6B - DRIVEN SLEEVE - WITH SOIL PLATE—^ itCSLLU UJzc >>UJDCV) DCR0. V % V0O UJ

2 co

° D.

DQI 0 Dco ^ * 'JJUJ a NQCM I to * \DC ro<l“ Y 'O yLUZ > CD

CO2 b CM OP PkLO
5CO

OJ
6

SPEC:Ths drawings and lha InformaSon sho-,', 
thereon£s DETAIL J copyrighted by TRINITY 
HIGHWAY PRODUCTS, LLC. (2009) 

sole property of TRINITY 
HIGHWAY PRODUCTS, LLC.

DETAIL H CASS-S3 (6:1 SLOPE) 
4-CABLE GUARDRAIL 

SAFETY SYSTEM

SHIPPING WT:
DC

(CASS POST DRIVEN SLEEVE - SOIL PLATE) 
(POST OPTION #6B SHOWN)

P- o (CASS POST - DRIVEN SLEEVE) 
(POST OPTION #6A SHOWN)

DRW:co EAS. 11/4/2010DETAIL E eitherDETAIL G3 Information is
CHK:lor any purpose ether than that 

spedficaEy furnished 
from TRINITY HIGHWAY PRODUCTS, 
LLC,
without written permission.

(CASS POST IN CONCRETE) 
(POST OPTION #3 SHOWN)

(CASS POST - BASE-PLATED) 
(POST OPTION #5 SHOWN)

DETAIL F for which 8
2 SHT:1 OF 5 SIZE: D

(CASS POST - DRIVEN) 
(POST OPTION #4 SHOWN)

Is any reproduction authorizedc h DWG NO: "E.-___  TRINITY HIGHWAY
PRODUCTS, LLC

co
SS-743E 0PROJ.|CASS-S3 6:1~-S'o

"O

o
CL
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PARTS LIST PRE-STRETCHED CABLE ASSEMBLIESPARTS LIST - CASS-S3 POST - IN DRIVEN SLEEVE - POST OPTIONPARTS LIST - CASS-S3 POST BASE-PLATED - OPTION #5PARTS LIST - CASS-S3 POST - IN CONCRETE - POST OPTION #3 PARTS LIST - CASS-S3 POST DRIVEN - OPTION fiA Lbs/EachTERM-1 TERM-2LENGTHQTY TITLEPART NoLbs / EachTITLEPART NoQTYPART No Lbs / EachQTY TITLE QTY PART No TITLE Lbs / Each QTY PART No TITLELbs / Each L.H.T. £8.354'-4" R.H.T.CCT CABLE ASSEMBLY-TOP1 58170.013245G 5/16 HEX NUT (A563 Gr.A)0.01 23245G 5/16 HEX NUT (A563 Gr.A)
CABLE LOCK BOLT (A307)

2 0.01 2 3245G 5/16 HEX NUT (A563 Gr.A)
CABLE LOCK BOLT (A307)

0.01 2 3245G 5/16 HEX NUT (A563 Gr.A) L.H.T. 52.343-1" R.H.T.CCT CABLE ASSEMBLY-MID58181
0.09CABLE LOCK BOLT (A307)4225G20.062 4225G 5/8" PLAIN WASHER - TYPE B - R - (F844) 46.30.09 2 4225G 0.09 4 3300G R.H.T. L.H.T.CCT CABLE ASSEMBLY-BOI 41’ 10"5819±o
0.11 30.9o L.H.T.CASS & TL3 CABLE SPACER R.H.T.5700B CCA CABLE ASSEMBLY ?5'-0"1 10.00 58671 5700B CASS & TL3 CABLE SPACER CASS & TL3 CABLE SPACER 4 3310G 5/8 LOCK WASHER0.11 1 5700B 0.11C\J

967.0R.H.T. L.H.T.CABLE ASSEMBLY-INTERIOR 1000’1 58160.11SLEEVE COVER - S3 POST5839B0.01 11 5836B 1 34036G CASS-S3 POST - LONG 38.51 4 3361G 5/8" HEX NUT (A563 Gr DH)
CABLE LOCK BOLT (A307)
5/8 x 7 1/2" HAS SUPER ROD CHSL PT (A193 B7)

CONCRETE REINFORCING RING 989.0R HT NONECABLE FIELD SPLICE SECTION 10?5‘1 575313-8727' POST SLEEVE-DRIVEN34039G10.091 5837B SLEEVE CAP - CASS-TERMINAL POST 0.12 1 105201B CASS-S3 POST CAP 0.13 2 4225G 965.0NONECABLE HELD SPLICE SECTION 1000' K.H.I.5752J.28.06CASS-S3 POST - SHORT34045G0.62 1CASS-S3 - POST STRAP 4 5225G1 5839B SLEEVE COVER - S3 POST 0.11 1 105202T 0.19 NONE 940.9R H T.CABLE FIELD SPLICE SECTION 975'1 5798
0.13CASS-S3 POST CAP1 105201B0.6 5448B HIT HY 150 MAX EPOXY (HILTI - 00283548)1 34038G 27" POST SLEEVE - IN CONCRETE 12.19 916.9950' R.H.I. NONECABLE riELD SPLICE SECTION5797A
0.19CASS-S3- POST STRAP 892.8R.H.T, NONE1 105202T 925’0.11 CABLE FIELD SPLICE SECTION34045G CASS-S3 POST - SHORT 5700B CASS & TL3 CABLE SPACER 57961 28.06 ELCD

R.H.I. NONE 868,8CABI r FIELD SPLICE SECTION 900'CD 5795129.521 105201B CASS-S3 POST CAP 0.13 1 34037A CASS-TL3 POST BASE-PLATEDo
844.7NONE875' R.H.T.CABLE HELD SPLICE SECTION5794CO 10.13CASS-S3 - POST STRAP 1 105201B CASS-S3 POST CAP1 105202T 0.19 R.H.T. NONE 820.7CABLE FIELD SPLICE SECTION 850'(-INSTALL AS SHOWN 

AWAY FROM TRAFFIC 
(SHORT LEG DOWN)

EL 5793o 0.191 105202T CASS-S3 - POST STRAP(-INSTALL AS SHOWN 
AWAY FROM TRAFFIC 
(SHORT LEG DOWN)

796 6R.H.T. NONE825'CABLE FIELD SPLICE SECTIONCL 1 5792(OPTIONAL)j-(OPTIONAL)

jp5201B)

R.H.T. NONE 772.6800'CABI F FIELD SPLICE SECTION5791EL
748 .6NONE775' R.H.T.CABLE FIELD SPLICE SEC HON1 5790(-INSTALL AS SHOWN 

AWAY FROM TRAFFIC 
(SHORT LEG DOWN)

.105201BJ 724.5r INSTALL AS SHOWN 
AWAY FROM TRAFFIC 
(SHORT LEG DOWN)

R.H.T. NONECABLE FIELD SPLICE SECTION 750'5789J.(OPTIONAL)r (OPTIONAL) R.H.T. NONE 700.4725-CABLE FIELD SPLICE SECTION1 5788
676.4RUT. NONE700'CABLE FIELD SPLICE SECTION5787L

105201B) 652.3NONE675' R.H.T.. 105201 BJ CABLE FIELD SPLICE SECTION1 5786105202TJ105202T R.H.T. NONE 628.3CABLE FIELD SPLICE SECTION 650'1 5785
R.H.T. NONE 604.2CABLE FIELD SPLICE SECTION 625'57841

[5700BJ R.H.T. NONE 580.2600’CABLE FIELD SPLICE SECTION1 5783105202T [5700B. 105202TJ NONE 556.1CABLE FIELD SPLICE SECTION R.H.T.575'5782
R.H.T. NONE 532.1550'CABLE FIELD SPLICE SECTION57811

[3245G. R.H.T. NONE 508.0[4225G CABLE FIELD SPLICE SECTION 525'1 5780I3245GJ[3245G.[5700B [5700BJ NONE 484.0R.H.T,CABLE FIELD SPLICE SECTION 500’1 5779
CABLE FIELD SPLICE SECTION 475' R.H.T. NONE 459,95778±[4225G R.H.T. NONE 435.9[4225G[3245G, CABLE FIELD SPLICE SECTION 450'(4225G 1 5776

I4225G. 425' R.H.T, NONE 411.8CABLE FIELD SPLICE SECTION5775±[3245GJ
NONE 387 8CABLE FIELD SPLICE SECTION 400' R H T.57691

(3361G^^
I4225GJI4225G. [3404 5G][3245GJ NONE 363.7375' R.H.T.CABLE FIELD SPLICE SECTION1 5768

(324 5G[4225GJ NONE 339.7CABLE FIELD SPLICE SECTION 350’ R.H.T.5767
315.7R.H.T, NONECABLE FIELD SPLICE SECTION 325’57661

NONE 291.6R.H.T.CABLE FIELD SPLICE SECTION 300'5765(34036G.
(3310G„ 
(3300G)

[3245G 267.6R.H.T, NONECABLE FIELD SPLICE SECTION 275'57641
243,5R.H.T. NONECABLE FIELD SPLICE SECTION 250'1 5763[34037A] NONE 219.5R.H.T.CAR IF FIFI D SPl ICF SECTION 225'L 5762r-INSTALL AS SHOWN 

AWAY FROM TRAFFIC 
(SHORT LEG DOWN)

195.4NONE200' R.H.T.5761 CABLE FIELD SPLICE SECTION[5839BJ 1■ 34045G.
171.4R H T NONE(OPTIONAL) CABLE FIELD SPLICE SECTION 175'57601

(5225(3)*'
NONE 147.3CABLE FIELD SPLICE SECTION 150' R.H.I.1 5759

1233R.H.T. NONECABLE FIELD SPLICE SECTION 125'1 5758[5836B’ .105201B. 99.2CABLE FIELD SPLICE SECTION 100' R.H.T. NONE5757
NONE 75275' R.H.T.CABLE FIELD SPLICE SECTION1 5756(BY OTHERS) [5839BJ CABLE FIELD SPLICE SECTION 50' R.H.T. NONE 51.157551

^05202t) NONF25- R.H.T. 27.1CABLE FIELD SPLICE SECTION5754±
5' R.H.T. L.H.T. 10.8CABLE FIELD REPAIR SECTIONL 5840f<t> CASS-S3 POST - BASE-PLATED<n> [5700Bj

(POST OPTION #5 - BASE-PLATED)
^ J34038G)

NOTE:
[4225G [3245GJ

FOR THE STANDARD FIELD SPLICE SECTIONS ABOVE. 
SUPPLY (1) RIGHT HAND THREADED STUD ASSEMBLY 
5910G EACH.

ccn
ANCHOR OPTIONS:
MIN. EMBEDMENT IN 3,000 P S I. CONCRETE = 6". 
MIN. PULLOUT STRENGTH = 10,000 lbs.

"O[34039G.CONCRETE -v 
(BY OTHERS) \ [4225G]0 "D

O

CASS-S3 POST-DRIVENo [3245G.
0(POST OPTION #4 - DRIVEN)0 VARIES - (SEE PARTS LIST ABOVE)5/8 ADHESIVE ANCHORING SYSTEM.

(4 EACH 3300G, 3310G, 3361G & 5225G) & 0.6 EACH 5448B
1: c0 ■A o

0 o
[5837BJ 5/8 x 8" ALL THREADED ROD (A449) WITH EPOXY. 

(4 EACH 330CG, 3310G, 3361G & 6722G) & 0.6 EACH 5448B

5/8 MECHANICAL ANCHOR (BY OTHERS)

cn
^I4045g)^

c
o

CABLE TERMINAL-2 
(SEE TABLE ABOVE)

zCABLE TERMINAL -1 
(SEE TABLE ABOVE)3: •Q. z■0.

Q
N-

CASS-S3 POST - IN DRIVEN SLEEVE
(POST OPTION #6A - DRIVEN SLEEVE - NOTCH)CASS-S3 POST - IN CONCRETE PRE-STRETCHED CABLE ASSEMBLY

(POST OPTION #3 - CAST IN PLACE) 5839B

NOTES:

IN LIEU OF BLACK SPACER 5700B SUPPLY YELLOW REFLECTIVE SPACER 5701B 
OR WHITE REFLECTIVE SPACER 5702. (AS REQUIRED PER PROJECT PLANS)

1.

fa[5836B]
IF INTERFERENCE OCCURS BETWEEN THE CABLE SPLICE AND CASS-TL3 POST, 
SUPPLY A SPLICE INTERFERENCE POST.
LONG SPLICE POST34061G IN LIEU OF LONG CASS-S3 POST 34036G 
SHORT SPLICE POST 34049G IN LIEU OF SHORT CASS-S3 POST 34045G

2.
■(BY OTHERS)

[34047A]

^ J(34038g) IF REQUIRED PER PROJECT PLANS SUPPLY: 
CABLE PULLING TOOL 5850B 
CABLE TENSION METER 5878B 
CABLE THERMOMETER 5709B

3.

CONCRETE -v 
(BY OTHERS) \

0

0

[5837B

CASS-S3 POST - IN DRIVEN SLEEVE 
(POST OPTION #6B - DRIVEN SLEEVE - SOIL PLATE)

LO
CO

PARTS LIST - CASS-S3 POST - :N DRIVEN SLEEVE - POST OPTION #6B5
Lbs / EachCONCRETE FOOTING ASSEMBLY TITLEQTY PART Noo'5 SPEC:0.015/16 HEX NUT (A563 Gf.A)3245G2 Tbs drawings and 

thereonsre copyrighted by TRINITY 
taGHWAYPRODUCTS, U.C. (2009) 

ie property of TRINITY 
HIGHWAY PRODUCTS, LLC. Neither
the drawings
be used for any purpose c-ther than that 
fcr wtsichi a was specifics^ furnished 
from TRINITY HIGHWAY PRODUCTS, 

is any reproduction authorised 
rtten penrJsson.

: InSormaSon shown(POST OPTION #3 - PRE-CAST OPTION)cr
f- CASS-S3 (6:1 SLOPE) 

4-CABLE GUARDRAIL 
SAFETY SYSTEM

0.09 SHIPPING WT:CABLE LOCK BOLT (A307)2 4225G
0.11CASS & TL3 CABLE SPACER1 5700B DRW:

chkT
11/4/2010EAS.

0.11 such information is toSLEEVE COVER - S3 POST5839BPARTS LIST - PRE-CAST CONCRETE FOOTING - OPTION #3 1
28.06CASS-S3 POST - SHORT1 34045GQTY PART No TITLE Lbs / Each SHT:2 OF 5 SIZE: D
27.4730.75“ CASS-S3 POST SLEEVE w/ SOIL PLATE1 34047A1 5836B CONCRETE REINFORCING RING 0.88 LIC,E DWG NO:___  TRINITY HIGHWAY

PRODUCTS, LLC
mahout0.13CASS-S3 POST CAPo SLEEVE CAP - CASS-TERMINAL POST 1 105201B1 5837B 0.12 SS-743PROJ- |CASS-S3 6:1 00.19CASS-S3 - POST STRAP34038G 27" POST SLEEVE - IN CONCRETE 1 105202T1 12.19

■o

o
Q_
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CASS ^EMPERAmRT^TFTJ^TTCTOTnFTEAREST 100TE7F)
PRE-STRETCHEDSTD CAR! FFAHRENHEIT

DFGRFFS LB/FORCE LB/FQRCE-THREADED
RING

■CABLE TERMINAL 
(THREADED) 75008800o < = -15CABLE TERMINAL-o

'3022G;[3536GJ (3908GJ (4199BJ 73008600-10CM 4959GI 14199B¥4190Gj
7100-5 8400(419SB) ^CABLE:able (4199BJ;able CABLE- 70000 8200
68005 8000F;[ 660010 7800
6500760015Q)

63007400CO 20o
00 7200 610025.TORPEDO CABLE SPLICE - 4099G1M CABLE FIELD SPLICE - 5909G & 5910G 3/4” CABLE FIELD SPLICE - 5634G & 5635G

(5634G SHOWN, 5635G SIMILAR)
60007000o 30(5910G SHOWN, 5909G SIMILAR)CL 5800680035

6600 560040
45 6400 5500PARTS LIST - 4099GPARTS LIST -5910G PARTS LIST - 5634G

5300620050TITLE Lbs / EachPART NoQTYQTY PART NO, TITLE Lbs / Each QTY PART No TITLE Lbs / Each
51006000551.78CABLE TERMINAL - THREADED13022G 1" CABLE END CASTING1 0.56 1 105204G 3/4“ STUD FLATTENED - L.H.T. 1,62
50005800601.52CABLE TERMINAL11 3536G 1“ STUD FLATTENED - R.H.T. 2.88 4190G: 3/4" CABLE END CASTING 3.781 5600 480065RING-THREADED -0.0611" 0 HEAVY HEX NUT (A563 DH)1 3908G 0,47 4199B 3/4" CABLE WEDGE (3 x 7) 0.081 5400 4600700.083/4" CABLE WEDGE (3 x 7)4199B21 4199B 3/4" CABLE WEDGE (3 x 7) 0.08 4959G 0.261 3/4" HEAVY SQUARE NUT (A563) 5200 450075

5000 430080
4800 410085

4000460090CABLE- CABLE- INSERT WEDGE PAST CABLE END (3/8"-1/2”). 
FOLD (1) CABLE WIRE OVER WEDGE. SEAT 
WEDGE & CABLE BEFORE CLOSING THE SPLICE.

INSERT WEDGE PAST CABLE END (3/8"-1/2’). 
FOLD (1) OABI F WIRF OVFR WEDGE. SEAT 
WEDGE & CABLE BEFORE CLOSING THE SPLICE.

4400 380095INSERT WEDGE PAST CABLE END (3/8M/2"). 
FOLD (1) CABLE WIRE OVER WEDGE. SEAT 
WEDGE & CABLE BEFORE CLOSING THE SPLICE.

4200 3600100
4000 3500105

3300110 3800
[4199B 3100115 3600I4199B’[4199BJ

30003400120:ableI4190GJ [4199B1 2800r-LEFT HANDED THREADED ROD 
SHOWN, RIGHT HANDED 
THREADED ROD PART No. 3536G

3200125
130 3000 2700

CABLE TERMINAL (THREADED) 26002900135(4 959G! CABLE- 25002700140
NOTE 24002500145
AT COMPLETED SPLICE 
MAXIMUM EXPOSURE 
(2) THREADS.

[3908G 2400 2300150RIGHT HANDED - 
THREADED ROD 
SHOWN

2100160 2200-THREADED
RING 190020001703537GJ [3022G, 1800 1700180

-CABLE
TERMINAL

15001600190
1400 1300200

ALLOWABLE DEVIATION FROM CHART IN TANGENT SECTIONS: 
+800. -203 POUNDS/FORCE.ASSEMBLY - TORPEDO CABLE SPLICE 4099GASSEMBLY - 1” CABLE FIELD SPLICE - 5909G ASSEMBLY - 3/4" CABLE FIELD SPLICE - 5635G

(5909G SHOWN, 5910G SIMILAR) CABLE TENSION READINGS ARE TYPICALLY HIGHER IN CURVED 
CABLE SECTIONS.

(5635G SHOWN, 5634G SIMILAR)
c
O)

TDPARTS LIST - 5635GPARTS LIST - 5909G "D
OLbs / EachQTY PART No TITLEQTY PART NO TITLE Lbs / Each

3/4" STUD FLATTENED - R.H.T. 1.621 105205G1 1" CABLE END CASTING 0.563022G
3.784190G 3/4" CABLE END CASTING2.881 3537G 1“ STUD FLATTENED - L.H.T. o0.083/4" CABLE WEDGE (3 x 7)

3/4" HEAVY SQUARE NUT (A563)
1 4199B3908G 1“ 0 HEAVY HEX NUT (A563 DH) 

3/4" CABLE WEDGE (3 x 7)
0.471 o

0.261 4959G1 4199B C.08 inco
z
z
Q
N-

5910GJ [5635G: [5711Gj [5634G:I5826G [5909G]

NOTE:se g;iga 'zm.o
TURNBUCKLES SHALL BE INSTALLED WITH A MINIMUM OF 1-1/2" THREAD 

ENGAGEMENT. TO ALLOW FOR MAiNTENANCE/REPAIR ADJUSTMENTS AT A 
LATER DATE, TRINITY SUGGESTS INSTALLER UTILIZE NO MORE THAN 4” THREAD 
ENGAGEMENT.

1.

r CABLE SPLICE-5633G 3/4" CABLE SPLICE - 5698G
(CLOSED BODY STYLE) WHEN CUTTING CABLE LENGTHS IN THE FIELD FROM CABLE REELS, IT 

MAY BE PERMISSIBLE TO UTILIZE A CABLE TORPEDO SPLICE (4099G) BETWEEN 
TURNBUCKLES. DO NOT USE FOR CABLE LENGTH SHORTER THAN 100'. 
PLEASE CONTACT TRINITY, CONSULT TRINITY'S MANUAL OR SPECIFYING 
AGENCY TO DETERMINE IF APPROPRIATE FOR SPECIFIC APPLICATION.

2.(OPEN BODY STYLE)

PARTS LIST - 5698GPARTS LIST - 5633G
QTY PART No QTY PART No TITLE Lbs / EachTITLE Lbs / Each

5.741 5826G 1" CASS TURNBUCKLE CLOSED BODY STYLE 1 5634G 3/4" STUD ASSEMBLY L.H.T.4.82
5.741 5909G 1" STUD ASSEMBLY L.H.T. 3.99 1 5635G 3/4" STUD ASSEMBLY R.H.T.
2.575711G 3/4-12 TURNBUCKLE OPEN BODY1 5910G 1" STUD ASSEMBLY R.H.T. 3.99 1

CABLE TERMINAL LEFT HAND THREAD- 
FIELD SWAGED CABLE OPTION 
(SUPPLIED WITH CABLE) ,

■CABLE TERMINAL RIGHT HAND THREAD 
FIELD SWAGED CABLE OPTION 
(SUPPLIED WITH CABLE)

m ]in o00

j 5873G [5874G.s 1" TURNBUCKLE-5826G(jCT SPEC:(CLOSED BODY STYLE) Tha dra.wr.gs and the information shown

HIGHWAY PRODUCTS. LLC. (2003) 
sole propart/ of TRINITY 

HIGHWAY PRODUCTS. LLC. Neither 
drawings nor such information is to 

any purpose other than that 
specificaBy furnished 
IISHWAY PRODUCTS, 

is any reproduction authorized 
wihoU written permission.

copyrighted by TRINITY CASS-S3 (6:1 SLOPE) 
4-CABLE GUARDRAIL 

SAFETY SYSTEM

SHIPPING WT:
DRW:V) 11/4/2010EAS.

PARTS LIST - 5826G - SWAGED TERMINALS NOT SUPPLIED CHK:
QTY PART NO TITLE Lbs / Each for which a 

from TRINITYn SIZE: oSHT;3 OF 5E
1 5826G 1" CASS TURNBUCKLE CLOSED BODY STYLE 4.82o

DWG NO:___  TRINITY HIGHWAY
PRODUCTS, LLC

cocn 1 5873G CASS STUD ASSEMBLY - SWAGED - LHT 3.97 SS-743 o"O PROJ.|CASS-S3 6:11 5874G CASS STUD ASSEMBLY - SWAGED - RHT 3.97
O

Q_
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o
0 NOTE:o NOTE:6'-3” 6'-3" 6'-3'‘CM

6o e
o e FOR LOCATION OF 

LOCK BOLTS 
SEE VIEWS BELOW

PREFERRED INSTALLATION: LOCATE 
POST #2 AWAY FROM NEAREST TRAFFIC. 
SYSTEM HAS BEEN SUCCESFULLY 
TESTED WITH OPPOSITE INSTALLATION.

FOR LOCATION OF 
LOCK BOLTS 
SEE VIEWS BELOW

03
2

in
4

H h- wcooQx] CO[5818G coo OO o oCLCL CL6co [5692G; [5817G, LL Oo t-OCO CO
CO oCL oo o CLX CLCL
LL Oo

T CLCL ocob Ocob 
+ *b CM

[5819GJ CM
CO

h- DIRECTION OF 
NEAREST TRAFFIC

rb
tDETAIL K

(OFFSETS FROM CASS SYSTEM CENTERLINE)
to

GROUNDf■3O O LINE

6"
Q
LLi D
D

3" Q O
JJ Q
rn U.1

■0r-6" MIN. CONCRETE FOOTING 
CAST IN PLACE OR PRE-CAST 
(CONCRETE & REINFORCING 
BY OTHERS)

2 CD
'L

DIRECTION OF 
TRAFFIC

COto
■'?

eT CM
CM

o-01'-0“ MIN. CONCRETE FOOTING 
CAST IN PLACE OR PRE-CAST 
(CONCRETE & REINFORCING 
BY OTHERS)

3" O

1 1/2"

CCT TERMINAL POSTSECTION L-L ■M REBAR ROD (2) PLACES. PLACED 
AT POST SLEEVE CORNERS FACING 
ONCOMING TRAFFIC. TIE OR TACK 
WELD RODS TO REBAR RING.

CCT TERMINAL POST
(CCT-POST 5-9) 

(POST OPTION #2 SHOWN)
(CCT POST 4) 

(POST OPTION 2 SHOWN)W

03
■08 3/4”DIRECTION OF 

TRAFFIC

"O
"O2nd HOLE FROM TOP (TO CRP-1)

5^
o0

o SECTION M-MCL <U
■2nd HOLE 
FROM TOP 
(TO CRP-1)

4th HOLE FROM TOP 
(TO CRP-1)d aito

O

§
n. 4th HOLE- 

FROM TOP 
(TO CRP-1X)

o u
6th HOLE 

FROM TOP 
(TO CRP-1X)

GROUND LINE-
cni /•
c
o

o\&'§ Z074th HOLE- 
FROM TOP 

(TO CRP-1 X)

w ■10th HOLE 
FROM TOP 
(TO CRP-2)

O6th HOLE 
FROM TOP 
(TO CRP-3)

O8th HOLE 
FROM TOP 
(TO CRP-3)

zCLCM CL QLLX4 0 o|(

4
U. I**.v- a O:A. cc

j-TTc,
O O+ • oX CLCLL nCL CL Ooft cocou.

X oS oo oco l- coCOCM 10th HOLE 
FROM TOP 
(TO CRP-2)

CMCL6th HOLE 
FROM TOP 
(TO CRP-3)

CLO o6th HOLE oQ 
FROM TOP 
(TO CRP-2)

coh CL COCMo

Lf "tr a. CLO b-CO0 CL COCOC o yCOCOCO r-- co COa CL oh- co o coCO CD03 CO CLo Q_Q h- m CMCLLU in
CM CMCD

CM2 e>CMEn CDT-O03 + F-bT-C3CD GROUND LINEco Ab O 
CO CL

z
co

COO
GO-1 r Tr i5 M M ra CDT! 0

UJ coDC LU O rT 0COo 0 O 0UJ 00COz< LU > O 5co GOCL >o 0 > LU ao 0 o 0O O UJ LUCOLU
o 50 5LU<b

CO COLL a□ 0w 0UJ LUCL LUCLCL DCI OLU LU< CO << CLCL GO0coLL CDEL CD ELCO Ooo UJLL UJ LUCO Oo oCMCL ELCL aCL 0 Zz
OO oo IM 3 z

o oM-0 0
CM CM!! CLZ

obm 5 m w 2I CLDC co \-a-* O Oob
LD I LL COI foCO

U UU u u u u.5

5 d
01 SPEC:The (battings 

ther.
rifer.-iiaticn

are copyrighted by TRIItfTY 
HIGHWAY PRODUCTS, LLC. <2009) 

property of TRINITY 
HIGHWAY PRODUCTS, 
the drawings

DETAIL D CASS-S3 (6:1 SLOPE) 
4-CABLE GUARDRAIL 

SAFETY SYSTEM

DETAIL CDETAIL B SHIPPING WT:

(POST-9)
(POST OPTION #1 SHOWN)

(POST-8)
(POST OPTION #1 SHOWN)

DRW:(POST-4-7)
(POST OPTION #1 SHOWN)

EAS. 11/4/2010
ir.foma-Jen is CHK:DETAIL A for any purpose other than th3t 

for which tt was speciffcaGy furnished 
fromTRMITY HIGHWAY PRODUCTS, 

is any reproduction authorized 
written permission.

SHT:4 op 5 SIZE: D(CABLE RELEASE POST 1-3)E LLC,D REVDWG NO:o trinity highway
PRODUCTS, LLC

CO

SS-743PROJ.|CASS-S3 6:1 0
"D

_o
Q_
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PROJECT SHEETSTATE OF 
SOUTH 

DAKOTA 0001-391 3811

Plotting Date: 02/20/2024

PARTS LIST - CCT CABLE RELEASE POST No. 1X-3 - IN CONCRETE PARTS LIST - CCT TERMINAL POST No. 4-7 - IN CONCRETE PARTS LIST - CCT CABLE RELEASE POST No. 1X-3 -DRIVEN PARTS LIST - CCT TERMINAL POST No. 4-7 WITH SOIL PLATE
QTY PART No TITLE Lbs / Each QTY PART No TITLE Lbs I Each QTY PART No TITLE Lbs / Each QTY PART No TITLE Lbs / Each

2 3240G 5/16 ROUND WASHER WIDE (F844) 0.02 4 3245G 5/16 HEX NUT (A563 Gr.A) 0.01 2 3240G 5/16 ROUND WASHER WIDE (F844) 0.02 5/16 HEX NUT (A563 Gr.A)4 3245G 0,01
3245G 5/16 HEX NUT (A563 Gr.A)2 0.01 CABLE LOCK BOLT (A307)4 5825G 0.12 2 3245G 5/16 HEX NUT (A563 Gr.A) 0.01 2 3701G 3/4 FLAT WASHER (F436) 0.01[5825GI3245G]o 4211G2 5/16 HEX BOLT x 1 3/4" - 1 1/8 RHT (A307) 

REFLECTOR - MEDIAN - YELLOW
0.05 CONCRETE REINFORCING RING1 5836B 0.88 4211G 5/16 HEX BOLT x 1 3/4" -1 1/8 RHT (A307)2 0.05 2 3711G 3/4 HEX NUT (A194 2H)

3/4 HEX BOLT x 4 1/2" (A325) 
CABLE LOCK BOLT (A307)

0.02o
C\J 1 5851B 0.10 1 5837B SLEEVE CAP - CASS-TERMINAL POST 0.12 1 5851B REFLECTOR - MEDIAN - YELLOW 0,10 2 4779G 0.095825GI3245G1 33909G CASS CABLE BRACKET 1.92 1 5839B SLEEVE COVER - S3 POST 0.11 1 33909G CASS CABLE BRACKET 1.92 £> 4 5825G 0.12e,o1 33916B REINFORCING CAGE - CRP POST 62.97 2 5919B UA REBAR - TERMINAL POST 1.78 1 33935A CRP - UPPER POST 31.57 9021G BEARING ANGLE (A36)

350-TL3TERMINAL POST vv/SOIL PLATE
3,8125

e
1 33934A CRP - LOWER POST 51.80 1 33908B SLEEVE - TERMINAL LINE POST 13.80 1 33936A CRP - LOWER POST 178.58 1 33903A 42.25
1 33935A CRP-UPPER POST 31.57 1 33910G 350-TL3 TERMINAL POST 28.63 [3245GT5825G.

CO ou ALL HARDWARE FOR THE CCT CAN BE ORDERED AS ONE PACKAGE: PARTS LIST - CCT TERMINAL POST No. 8-9 - WITH SOIL PLATENOTE:
FOR LOCATION OF LOCK 
BOLTS SEE SHEET 4.

J)
[3711G QTY PART No TITLE Lbs / EachPART No. 33598G: (1) SET OF TERMINAL HARDWARE FOR 1 ’ CABLE FITTINGS. 

PART No. 33599G: (1) SET OF TERMINAL HARDWARE FOR 3/4' CABLE FITTINGS.
o [-{OPTIONAL) USE PART No 5852B 

FOR SHOULDER INSTALLATIONS
o

CL 4 3245G 5/16 HEX NUT (A563 Gr.A)
CABLE LOCK BOLT (A307)

0.01
4 5825G 0.12[3701G.nv, 1 33989A 350-TL4 TERMINAL POST vv/SOIL PLATE 46,02[33903A

[5825G [3245G,
[33935A.

PARTS LIST - CCT TERMINAL POST No. 8-9 - IN CONCRETE
[5825G pART NoQTY TITLE Lbs / Each[-(OPTIONAL) USE PART No 5852B 

FOR SHOULDER INSTALLATIONS
5851B.

4 3245G 5/16 HEX NUT (A563 Gr.A) 0.01
4 5825G CABLE LOCK BOLT (A307) 

CONCRETE REINFORCING RING
0,12[3245GJ

rf>i 1 5836B 0.88
[9021G.[33935AJ [4211G 1 5837B SLEEVE CAP - CASS-TERMINAL POST 0,129021G.

1 5839B SLEEVE COVER - S3 POST 0.11
#4 REBAR - TERMINAL POST2 5919B 1.78[33910G ■BEARING ANGLES NOT 

NEEDED FOR POST 
5 THRU 9.

NOTE:
FOR LOCATION OF LOCK 
BOLTS SEE SHEET 4.

(4779G. 1 SLEEVE - TERMINAL LINE POST33908B 13.80
5851BJ 1 33955G 350-TL4 TERMINAL POST 32.42

[3240G,
4211G 5839B]

3245G

Y OTHERS)X. 5836B

FAR SIDE' [5817G(BY OTHERS)3240G

<f FAR SIDE' [5818G.[33909G
3245G

J5915B)

[33936AJ TERMINAL LINE POST-WITH SOIL PLATE
(CCT TERMINAL POST-4) 
(POST OPTION #2 SHOWN)

[5692G ■NEARSIDE

5819G •NEAR SIDE CT)
"O
"O

[33909G) (33934AJ rtr.CONCRETE - 
(BY OTHERS)

o
■TRAFFIC FACE

<u

_o
u[5819Gj

^'M’ost cn[33908B OPTION 1 SHOWN 
(CCT TERMINAL POST 4-9 
IN CONCRETE)

c
oft* Z
Z
Q

CRP TERMINAL POST - DRIVEN s-15919B) [5837B:
(CCT TERMINAL POST 1X - 3) 
(POST OPTION #2 SHOWN) [5818G

[5817G
TERMINAL POST - IN CONCRETE

HARDWARE CASS CABLE TERMINAL - CCT(CCT TERMINAL POST 4 - 7) 
(POST OPTION #1 SHOWN) QTY PART No TITLE Lbs / EachCONCRETE -v 

(BYOTHERS) \ 4 4902G 1" 0 CIRCULAR WASHER (F436) 
1" HEX NUT (A194 2H)

0.11
49Q3G8 0.33

1 5692G CRP - 4th CABLE ASSEMBLY [60'-6"l 116.91
5817G CRP - TOP CABLE ASSEMBLY (54'-3,r}1 107,59
5818G CRP - MIDDLE CABLE ASSEMBLY [48'-0"j

CRP - BOTTOM CABLE ASSEMBLY [41'-9"j
1 98,09

[5692Gj 1 5819G 88.85
4—(2) NUTS REQUREDAT 

EACH CABLE TERMINAL
33S09G CASS CABLE BRACKET 1.92’OST OPTION 1 SHOWN 

(CCT TERMINAL POST 1X-3 
IN CONCRETE)

[4902G

[4903G

in
co CRP TERMINAL POST - IN CONCRETE

=S (CCT TERMINAL POST 1X - 3) 
(POST OPTION #1 SHOWN)5 6

or SPEC:CASS-TL3-S3 CABLE TERMINAL The drawings 
thereon

: information shownI- copyrigNed by TRINITY 
HIGHWAY PRODUCTS, LLC. (2009) 

property of TRINITY 
HIGHWAY PRODUCTS. LLC. Neithe 
the drawings

CASS-S3 (6:1 SLOPE) 
4-CABLE GUARDRAIL 

SAFETY SYSTEM

SHIPPING WT:(SHOWN WITH POST OPTION 1)
DRW: E.A.S. 11/4/2010S irfcrmilioni CHK:for any purpose

speclfcaEy furnished 
HIGHWAY PRODUCTS, 

is any reproduction authorized 
without written permission.

for which II 
from TRi SHT:5 OF 5 SIZE: DE

o DWG NO: ■REVA TRINITY HIGHWAY 
PRODUCTS, LLC

CO

SS-743 oPROJ.|CASS-S3 6:1"D
a
o
Q_
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-----------1* See Table on Sheet 1 for post 
spacing on horizontal curves.

GENERAL NOTES:

<j>Either flanged channel steel posts or S3x5.7 steel I beam posts will be used, but post type will be 
consistent thoughout the project. The S3x5.7 steel I 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".

i0 LUO ** See Standard Plate 630.99 CD</)o
C\J o0CD0 Q0 coI

< CO

S £
CD CD
Q CD
CD -q 
CD c 

CO CD

P Q

c c COo CO Q-0c COo Oo 0
Q_0 0 LU>;© 

I- ©
CO 0 0o CLO CO

CN|S^CO COo 00_o
00- C/30 <CO0 .2* 

SI 
S 6
X o
_ c

Z -o
CN CD
^ P

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".

</)
Oo o

Q_c ~oo
CN I- 2%0 n

LUO o 
0 _■ 

CO CN 
0 ^

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

CO0 O
p_Q 00CO CO 0CO0 COo 13

0 p 
Q -Q

0 c3 
(O .2

CD
OCO CO ~oc *CRITERIA FOR ARRANGEMENT OF THE SPRING CABLE END 

ASSEMBLIES (COMPENSATION DEVICES) AND TURNBUCKLE 
CABLE END ASSEMBLIES

Q 0 0O 0 CO
=3-0 E -QCOLENGTH OF CABLE RUN OO CO~o 1—

CD0 O _ 
co "co

COQ < □_E
0 oUse 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.

"Oo COC/3 O“O CO c0 J- ^ CO ^
0Q_O=3Less than 500' CDCD=3 C=OCD CO0E 0 0CO o-Q=5 £i 0COE 0 oGreater than 500' to 1000' Use compensating device on each end of each individual cable. CO oo CD 0X cCO COoCO CO *3NTStart new run by interlacing at last parallel post as shown on 

sheet 2 of 6.
oorGreaterthan 1000' op

=: 0

00OO CO 0c0O Q<0o 0 CDo
O ^ CD Q o0All Compensating Devices will be attached to the cable anchor bracket when one end of the run is 

attached to a bridge.
00 LU 2

ll
y oo o 

0 _■ 
CO CN

00 OO 00>E o i-Q 1 21
Q |-<

0 ^ CD

^ LUx3
0 _l 0

8 iui
cl 2

XO 0i0 0 Oco CN0 0 0o Z< \_2"CD □_ 0Compensating Devices must have a spring rate of 450 ± 50 pounds per inch and will have a total available 
travel of 6 inches minimum.

<0
0

II 0
^ 0*CO 0 O CT)

0 TD

0 COO o ■a0 o
^ jSCO I4= CLP (Ltd0 o CO 00 <u0TD 0 0 S!CDThe cable will be retensioned after the initial 2 week pretension period in accordance with the following 

table:
CDE0 < O"O 6" oE

1— □-0 0 C/3 o00 o 00 O"O 0 cn=3 ■oO0ITD cCD TD 0C 0 o£ CN 
0

0 OCABLE TENSIONING SPECIFICATIONS < a.
—I CO 
Q_ CD

C= LU zCLE =s<D LU cn=J CD r-o"Temperature 
Range 

(Degree F)

=j0 10 20 30 40 50 60 70 80 90 100 110-20 -10 -QCD Q■^roE (D CD i

to to to to to to to to to to to to to to CDo o
11 ■>< 

CD
CM.Q CDo-CD-11 -1 9 19 29 39 49 59 69 79 89 99 109 120 CO CO oO

/1
1-1’-6"Spring

Compression
(Inch)

*cn co0\ oo cCDC/3414 3% 3V2 314 2^4 21/2 214 1% 11/2 114 0 0O3 2 14 <0o.9--Q

^ I
E - 
"S ^
CD o
CD o

TO ®

o 0(J) TDQ. 0-Qcr.)0E 0■D0O 0c 13 oc0 -Q0 “D0 CD 00C/3 E 0 0O O0 -Q M0o0a o Ec>»
CDCl CDSI00 Q0 ooo o 0Q_

—I O
E 0000POST SPACING FOR HORIZONTAL CURVES c0o> Q c0CO0Maximum 

Post Spacing
coco£ 0 

~ 0

B co
C/3 CD 
£2

CLRoadway 
(£ Curvature

CL 0o oZ)I

COC/3(Ft) o 00 C/3
CO DO * 0

1° and Less 16 0
CGreater than 1° to 8° 12 4'-0">,

Greater than 8° to 13° 8 cd E >- -9
HD O
<3 g € S i©; —*-Greater than 13° NOT ALLOWED

**28" (-%", +114")mco September 14, 20/8September 14, 2018

S s3 PLATE NUMBER
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Plot Scale -- Plotted From - TRWI1NT35 1:200

4-
% OI 8° for Intermediate Anchorage 

21 ° for Anchor at W Beam to 
3 Cable Transition

-n 00

V xf
Oi \ iCN

"2 CD 
^ B3
73 -•
CD CO
-2 x" oE nOJ 2-1^ co\ -■
CD 13

3 &

,T-_-
C3~ ■J
S- I

Installation
Line

'X o
ic*. 03X

14"<=3 I
03 N)3" 4" 4" 3" o

CO

o•5 3-0" Dia. 
Concrete 
Footing

03I scn cd C/) ^
>o a
o m ® 

- ?< X
iro rom 
^ S '3\

’ r^ ho

mi No. 3 rebar 
(Typ.)

v
I r\X

-©—© — ©—©Line Post
11/2" 3" 3" 3" 3"PLAN VIEW XV Dia.

Holes ©-----©------©------©-’'■loasto Working Point CO

31/2" 3" 3" 3"
4-0' 4T

Rods will project 1V2" 
above the concrete

PLAN VIEW
Cable Anchor Bracket)

(for Flared Anchor Section)
— V round brass rod 

Bend both ends after 
installing cables

■^ryp.

2'-0" (Min.) or
s shown in plansa Cable Anchor 

Bracket
i 3/8" {K' 1/4iCo (Typ.) 7

If, ■| ■ , i
Ti—i

U 1/4a10:1 or 
Flatter 
Slope

ir 71

co 4'-a
3" V

(Min.)' / FRONT VIEW
/ (Cable Anchor Bracket)

The cable anchor bracket will be fabricated from steel 
that conforms to ASTM A36 and the bracket will be 
galvanized after fabrication in accordance with ASTM A123.

(8) %" round x 18" long steel rods will conform to ASTM A449 and 
the top 6" of the rods will be galvanized in accordance with ASTM F2329. 
Provide heavy hex nuts at each end of each rod and a flat washer will be 
placed on each rod on the top end. The threads will be punched after the 
top nuts are installed to prevent rotation. The heavy hex nuts will conform 
to ASTM A563.

/"Ic-o

I
co
CD

I

No. 3-
rebar
(Typ.)

O)

I

Ttoi5CO CD
6"x14"x14" Steel Plate 
Punch or drill holes to the same plan 
pattern as the cable anchor bracket.

DETAIL F
(Concrete Anchor and Cable Anchor Bracket)

01
l\) ^

~-+-
3'-0'CD

5
Ic.

Class M6 concrete 
cast in place 
(No forms necessary)

ELEVATION VIEWo
-h
CD IX>o*

Qo

Keeper Rod must 
be installed £Tea o

1.844"O oi

s> 03
(2) 10^^. 
Sq- Nuts (Galv.)

hoOl
<b X\Cable End 

Assembly Rod
p

53 cocu ----
S? 03Cable Anchor Bracket 

(See Sheet 3 of 6) T0.203" R. (Typ.)S3 p
Lock Nut DETAIL H

(Cable End Assembly Rod 
Connection to Cable Anchor Bracket)

•S': DETAIL G
(Typical Wedge for all Splices 

and Cable Fittings)

%" -10 Sq.
Nut (Galv.)

/—Cable End (Cast Steel 
or Malleable Iron)

„------- Typical Wedge
(See Detail G)

Flatten 114” 
for Wrench

(2)34"-10Sq. 
Nuts (Galv.)

Standard Steel—v 
Turnbuckle (GalvJ 
(12" Takeup) ii„r-6"

Flatten 114" 
for WrenchI

T71/2" [ 12"i i
214’71/2" 71/2".3". hCo

R.H. Thread R.H. Thread L.H. Thread
R.H. ThreadCb

114"od
DETAIL A “

(Steel Turnbuckle Cable End Assembly) 
(Minimum Tensile Strength = 25,000 Lbs.)

a
£2 S

Spring Stop 414" Long (Galv.) 
%" - 10 Sq. Nut (Galv.)

1'-6" U

Spring Wire (Galv.) 
V Dia. (Min.)

o ji
^ CO H

714" 714" eV2" O Ej m.3" 3
CO

o j! 31 O nR.H. Thread R.H. Thread L.H. Thread m
CD

CO

214"Flatten 114” \
for Wrench Standard Steel —1 

Turnbuckle (Galv.) 
(12" Takeup)

Typical Wedge 
(See Detail G)

o
Flatten 114" 
for Wrench(2) %"-10Sq. 

Nuts (Galv.)
O O
N> oR.H. Thread oL0 ■oOM

71CD 2'-1 Cast Steel or 
Malleable Iron

OXd

CD -h 
l\j m

CD OJ o3 LO
4^

DETAIL Bo

O 5 4^

^ &CD (Spring Cable End Assembly with Turnbuckle) 
(Compensating Device)

r\)
O
oo

00
I

CO

■^> 
CO ^

UJ
CO
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Hook Bolt 
(See Detail C)End Post Cap- 

(See Detail on 
Sheet 6 of 6)

See Detail J co

i00

5> %e" Hex Bolt 
and Nut with 

A 2 Washers
l *ic*. <
t * «A co53 N> N>hOLine Post with—\ 

End Post Cap and 
End Post Bracket

M K)
OJ-vj ^1 +

i CO***
n3\>$s E !

Yl> Ground
Line V 2-11 Ground

Line
14k 2%N> roM M

Ground
Line

Ground
Line

o oDia.
Holes for 
Hook Bolts

■fs-14" x 8'
Plate£

FRONT VIEW SIDE VIEW T FRONT VIEW SIDE VIEW
DETAIL E
(Line Post)

DETAIL JDETAIL D
(End Post)

** See Standard Plate 630.99 
*** 2’ (Min.) or as shown in the plans. %6" Dia. A.S.H. Hex Nut

146" to 1/8" S3x5.7 Steel 
I Beam Post

Co

1^6" Dia. holes for ASTM A307 Galvanized 
%" bolts 414" long with nuts and washers. 
After post is driven the bolts will be torqued to 
\100 + 20 Ft.Lbs.

r
Da

Dia. ■B

4'
oo £

Vro

a Dia. A.S.H. Hex 
Backing Nut or 
approved shoulder 
must equal tearing 
area of standard

%6" Dia. A.S.H. 
Hex NutsCOoo

a
EI1"nut.

1%"End Post 
Bracketco R.H. Threadi5 ^4"x3"x14"x8" LongCO CD

B414'Ch ^ 
l\) ^

rn

~-+-
CD
5

SECTION A-AIUl

DETAIL C
(Hook Bolt)

O

S3x5.7 STEEL I BEAM POST 
FOR 3 CABLE GUARDRAIL

El Alternate Type 
Hook Bolt

ro
O3)
oo

%" Dia.
Steel
Cables

** See Standard Plate 630.99 
*** 2' (Min.) or as shown in the plans.

r-^6"x1 4"x1"x1"x1"
\ Round Bend 
\ Hook Bolt

12"Tea ooc= 3.5"Hook Bolts ro\

12"x6"x6"x14" 
Anchor Platei 0.718" r:rb

T553 1cx» ^6"x214" Bolt with 
Nut and Heavy Duty 

1.671" Lockwasher

NO
S? hO M OJ V to 1/8"r~vl + 1 1I—Ground—\I 

Line
 \ *** 5 -4S ivfs*5 A A

cn

SECTION A-Al 4 Lbs./Ft. 
Flanged 
Channel 
Steel

V Dia. A.S.H. Hex Nutro 12"x6"x6"x14" 
Anchor Plate 
or Alternate 
Anchor Plate

oo
5/\e" Dia. A.S.H. Hex Backing 
Nut or approved shoulder 
must equal tearing area 
of %6" standard nut.

|— ^134"x114"x1/8"x214" Long 
Bend after 
cable is 
installed

Post
CapSIDE VIEWFRONT VIEW 3"x^6mx26" Long

HOOK BOLTDETAIL E
(Alternate Line Post) CO

rvN8" La4"12"
Co £ of v2" 

Dia. hole
114'r6" roCo

CO
7A6" Dia.Od

P OO746" Dia- 
(Typ.)

V8" thick

©O) 31/8'3"a U-O ------------ A£2 S 14" thick6" ALTERNATE 
ANCHOR PLATE

H

WWa
o CO

g CO HANCHOR PLATE
O Ej m

3
CQ

o j! I O nm

Bar <t>
3FLANGED CHANNEL STEEL POST 

FOR 3 CABLE GUARDRAIL
1/2"x1/2"x2" Long °

FRONT VIEW SIDE VIEW BACK VIEW
o
roGENERAL NOTES: roEND POST CAP o Oro OoCo TloroFlanged channel steel posts will be produced from high strength steel in accordance with ASTM A499, Grade 60. 

Anchor plates will be in conformance with ASTM A709, Grade 36.
Bolt will be in conformance with ASTM A307. Nut will be in conformance with ASTM A563, Grade DH.
Bolt will be galvanized in accordance with ASTM F2329.
Finish for the post and anchor plate will be a baked on high quality dark green enamel.
Alternate anchor plate may be unfinished.

</> CD -C^ OX5
CD -H 
l\j m

CD UJ o3 lO

$o
O 5 4^
^ CDO) r\)rri O

Oo

cn
I

cn

m° 
cn ^

UJ
CO
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Plot Scale -- Plotted From - TRWI1NT35 1:200

* See Standard Plate 630.99 
**or post spacing as specified in the plans

Class A 37'-6" Class A W Beam Guardrail ^
’ISee standard plate 630.85 for details^
of W Beam Breakaway Cable Terminal)

Class A or BC3~

S- W Beam Guardrail W Beam 
Guardrailskewed 

21° L.H.F. 
or R.H.F.L o

Installation Line<=3
03

S?
1& JL

T•5 i 4'± 4'±W Beam to 3 Cable 
Transition Brackets

■3 Cable Guardrail 
Anchor Assembly 
with Compensating Devices 

12'-6"

CD **16'-0" Post 
Spacing (Typ.)15 spaces @4'-0" = 60'-0"

Flanged Channel Steel Posts 3 Cable Guardrail 
(Low Tension)

26'±

100'± Transition Length

PLAN VIEWW Beam Guardrail *W Beam to 3 Cable 
Transition Brackets 
(See standard plate 629.15)

* r-o
ho ++

3 Cable Guardrail 
(Low Tension)

Wood Posts with 
6"x8"x14" Blocks 7 to'

-n-1—n—n- -n- -n- rft- a 1 HI H I ii'l i i i i i 8 i=i iT L TSee Detail Ai____ j Ground LineSee Detail B Flanged Channel 
Steel PostsELEVATION VIEW

W Beam to 3 Cable 
Transition Bracket GENERAL NOTES:

e-»
W Beam to 3 Cable 
Transition Bracket

9" Flanged channel steel posts are shown on this 
standard plate, however, S3x5.7 steel I beam 
posts may be substituted for the flanged 
channel steel posts.

03

9"
W Beam Railco □ All costs associated with furnishing and installing 

the W Beam to 3 Cable Transition Bracket 
will be incidental to the contract unit price per 
foot for "3 Cable Guardrail'', "Reset 3 Cable 
Guardrail", or "Reset 3 Cable Guardrail, Cable 
Only".

%" Steel 
Cables

%" Steel 
Cables .

Wood Post W Beam Railvii5 CD
See standard plate 630.10 for details of W Beam 
Guardrail.

t/i CD &
f\} rn

si
~-+-
CD
5 Wood PostI DETAIL A

See standard plate 629.01 for details and 
payment information for 3 Cable Guardrail.

O

l\3 DETAIL Bo3)
Qo

16' Post Spacing (Typ.)(6) %" A.S.H. Hex Nuts 
with Flat Washers

Anchor—- 
Post (See 
Details on 
Sheet 3 
of 3)

c= Cable Ends CO

S' iCable Anchor 
Bracket f553 103 *Rods will— 

project 1V2'' 
above the 
concrete .

S? CO
%" Dia. CableswTurnbucklesX 00Slip Base

Ground Line

(8) %" round x 18" long steel rods will conform to ASTM A449 and 
the top 6” of the rods will be galvanized in accordance with 
ASTM F2329. Provide heavy hex nuts at each end of each rod and 
a flat washer will be placed on each rod on the top end. The threads 
will be punched after the top nuts are installed to prevent rotation. 
The heavy hex nuts will conform to ASTM A563.

03
CO

6"x14"x14" Steel Plate
Punch or drill holes to the same plan pattern as the 
cable anchor bracket.

/”Class M6 
Concrete 
Cast in place 
(No forms necessary)

6-0'
bo

ELEVATION VIEW
(Anchor Assembly)

rj
3' Dia. HolesDO

e-a Q. of 3' diameter—^ 
anchor hole and 
cable anchor bracket

co Remove soil 03Q.
* See Standard Plate 630.99Hole

IbO
=2 Bottom

Cable 03t55 £2 I HCO
o com 5 W H

% ° ? 
O ^ mX 303 I CQ

o 5 10 nCo Face of cables 
and of anchor

| Top 
Cable

m✓
(b

Center of cable 
anchor bracket 
is 4" from face 
of cables

I I-
I

27" Center of post is 3" back 
from face of cables

I o

N>

PLAN VIEW
(Anchor Assembly)

o O
N> oRemove soil prior 

to placement of 
concrete

o
CO TlOM
CD 4^to oX5

CD -h 
l\j m

S8O §

CD OJANCHOR CONSTRUCTION NOTES:
Auger two 3' diameter by 3'-9" deep holes tangent to each other.
Clean out the top 6 inches of soil between the holes.
Place concrete in holes with anchor bolts and slip base stub post in place.
For informational purposes the neat line concrete volume of the anchor is 1.9 cubic yards.

o3 LD•~+.

$
o ISOMETRIC VIEW"5 4^

Cm r\)rri O
03

cn

U1

co
mO

h>CO ^

UJ
00
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1'-2" 1/2" £ 14" t11/4" nN
3V2" 31/2" 31/2" h-t=

iS- 43
1/2' L-■ i 00 002"± I II I Inr w Brass or 

Galvanized 
Keeper Rod

<=3 Ul
03 21/2" iTS? T31/2"
•5 ©---©----©----© EXTERNAL 

STIFFENER PLATE
INTERNAL 

STIFFENER PLATE
N3

(8) 1" Dia. Holes 
for anchor rods

n5\

© — © — © +

2' 3' 3' 3"
14" Dia.314'4T y*3" 3" 3"

r^3

-^4<C-UIVb

©14<C-UIVb

PLAN VIEW
1/2" R.

ft00

IN:><Internal—\ 
stiffener l£

External 
stiffener l£

45° r©-T3

I I hO
o

T TT3/5e"x 16" long 
Brass or 
Galvanized 
Keeper Rod

9'Co

VfV 3% 14"l/ 3%Do SIDE VIEW
%" Cable

14"l/ 3 |
VA

mV 21/2 | 
VfV 2%

14"l/ 21/2

Typical Wedge (See Detail B)

Cable End (Cast steel— 
or malleable iron) ,

%" Square Nut---- ©1

OO 5
514' 31/2"

do fa
FRONT VIEW-5

CABLE ANCHOR BRACKETDO

r\2x'' &to
(3) %" Plain washers 
(1 with 2 V2" O.D.,
2 with 2" O.D.)

Keeper rod must 
be installed

(2)%" A.S.H. Hex Nuts—

& 1.844" o Ao- onon CT>
NO Flatten 114" 

for wrench/A N-VO 0
00
4^

A3? oo(A CD T 9- Cable Anchor 
Bracket

Ch 5 
l\) ^
2gO I

~-+-
CD
5 0.203" R. (Typ.)I pi\>

DETAIL B
(Typical Wedge for All Splices 

and Cable Fittings)

Q
C5\ CABLE END ASSEMBLY ROD CONNECTION 

TO CABLE ANCHOR BRACKET
Cl rsor»i o3)

oo

5'Tea 14" Dia. Holes with ^6"x12" long- 
Brass or Galvanized Keeper Rod

c= N)v2"<b

i nNi___ ------1 i----
5^CX) i%" Plate- 

(2 Req’d.)
GJS?

/
4n

i i CO o*5 /
4)“'o y A

1/2' 4T____ I 1__

"0/I o
tn N3

4^ ro NODirection of Traffic

— ASTM A307, Grade A 1/2” x 2" bolt with nut and 3 
washers, torque to 300 in.-lbs. (1 washer under head, 
1 washer between plates, 1 washer under nut)

SLIP BASE
(Keeper Plate not shown)

NT 00 "S 0 r^N13
co

S3x5.7 
Steel Post

ho55 A CO'J
&

45° CO
o I—Slip Base

Keeper 
Plate

(Typ.) CD kiO i &5" C
=3i i ratF nnjQ.CO

n /oo Z3
OQ & 

-D o
O 3 — °
O 0
% ®"0"* o

/
0FDO 1/2"%e" Dia. iC?J

|/£-Oe-a "0CO Hole (Typ.) o

43 S3x5.7 
Steel Post

43.-NlCD"D2' DPO in co£5 =2 28 Gage 
Galvanized 
Steel Plate

o o CD

o5 fa ANCHOR POST PLATE 4A n
o CO

5 CO HKEEPER PLATE O ^ m
3oo CQ

o ^ 31 O nCo m
GENERAL NOTES: ANCHOR POST (b

Anchor post will be a S3x5.7 rolled steel section. Post and plates will conform to ASTM A709, Grade 36 and will be galvanized in 
accordance with ASTM A123. o

NJ
N>o O

%" round wire cable will consist of three strands (7 wires per strand) and have a minimum tensile strength of 25,000 pounds. N> OoL0 ■oc ONJ
CD 43 OXD ICD -h 

l\j m

28 O §

CD OJCast steel elements will conform to AASHTO M103 (ASTM 27-73) grade U-60-30. o3 CO

$u
o All costs associated with furnishing and constructing the 3 cable guardrail slip base anchor assembly including the concrete anchor, 

cable anchor bracket, anchor bolts, plates, slip base stub post, anchor post, steel turnbuckles, cable ends, and necessary hardware 
will be incidental to the contract unit price per each for "3 Cable Guardrail Slip Base Anchor Assembly".

4^

r\)rri O
Oo

oo
<T>

00

mO 
Cn ^

00

File - ...\i7DN_NonSectionMethod.dgn



TOTAL
SHEETS

PROJECT SHEETSTATE OF 
SOUTH 

DAKOTA 0001-391 17 38
Plotting Date: 02/20/2024

?16C\J
oo

^6
CM

‘ ‘ LO

N-(O

i=lBend over after cable is installed. CO
CO-Z134"x114"x14"x214" Long oco Io

&

CO ICap 3"x^6"x27" Long_o
CL

CO //_Bar 1/2"x1/2"x2" Long co

'cdl y4" r.CN

I COCO

]A
T £Upper Cable

14i\ 134
(Typical)

__ A CO
- - O)

ICD CO<?5C"
CO

CO MS? 41" Diameter Hole

W Beam Rail GENERAL NOTES:I oFTco 1146"0 hole for %" 0 
galvanized H. S. Bolt 
(Typ.) i

All steel will conform to ASTM 
A709, Grade 36.

^ + ^ coCOCO — ^

"V2"

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

____ __ L Structural Welding Code - Steel.

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

Use Standard Button 
Head Splice Bolt. 8’ 2'CM

PLAN VIEWLower Cable
CT)12' "O

"Oo
3%' 7%'Middle Cable Bolts, nuts, and washers will be provided with 

each assembly. Bolts will be galvanized and 
conform to the requirements of ASTM A307 
or A449. Plain washers will be galvanized and 
conform to ASTM F844.

//_ \\ <U

' n y2' i/2'm _o1 o

I 21/2'r j 21/2'5/s' 4%'>7 OTc
o
Z(/)

114" 31/2" -----CD z
(Typ.) Qo

54e 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.

I0? &CMCO Clip 1/2" (Typ.)cm
ELEVATION VIEW

(Transition Bracket)
END VIEW

(W Beam Rail and Transition Bracket)

SEC. A-A
r-8'CO

7' 3' 3' 7'
0? 41/2' 41/2'4 h

-i in 
Q) I

GENERAL NOTES: 9'“: — 9~QCMCO 1/2
1/2'■M- CM 1/2' 1/2'Steel used in the fabrication of the bracket will conform to ASTM A36 and 

the bracket will be galvanized after fabrication in accordance with ASTM A123.
____  \CO

h-N*

m VIEW B - Bco September 14, 2018 September 14, 2018
Z

s sPLATE NUMBER

629. !5
PLATE NUMBERas D D 629.30W BEAM TO 3 CABLE TRANSITION BRACKET 3 CABLE GUARDRAIL CONNECTION ASSEMBLYD D

O OPublished Date: 2024 Published Date: 2024Sheet / of I Sheet I of /T TEo
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Recess Nut 
(Typ.)0 5/8"x22" Button Head Post Bolt 

-Recess Nut
6"

CDo
0 Wood Blockouto

C\J /
Face ofWasher

-W1- TOP VIEW Rail06"x12"x19"
Wood
Blockout <

^ \CO

S'"12" 8" 06"x8"x6'-O" 
Wood Postcou

J) 4Align Face — 
of Rail with 
the Face of 
Curb at Base 
of Curb

'jar-o 7 Thrie Beam RailCL

3-—

I \ —( Washer
(Typ.)

Face of Rail

y'3*
-H+l

<1 TRANSVERSE SECTION
(Guardrail at Curb and Gutter)*

Vs Diameter hole through 
post and blockout. (Typ.) /•+i3’-6" (Min.) +iInstallation— 

Line o*** Slope oV8" Dia. 
Hole
(Typ.)

i CD
Granular Material CD

Jr £* CD*
re>

* See Standard Plate 630.99
** 2" asphalt concrete or as 

specified in the plans.

y *** The cross slope will be as specified in 
the plans; however, the cross slope will 
not be steeper than a 10:1 slope.

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.

•— %" x22" Button Head Post Bolt\----- V
\----- V

Subgrade Surface

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

cn
"D0 Wood Post ■ao

<u

TRANSVERSE SECTIONGENERAL NOTES: 0 6"x8"x19"----
Wood Blockout

O

o
(/)
o
Z
ZaEXPANDED ISOMETRIC VIEW AT 

MIDSPAN OF THRIE BEAM GUARDRAIL
i—

Topsoil is not shown in the transverse section drawing.

3 The post and blockout illustrated above is typical for single thrie beam guardrail. When other variations of 
posts and blockouts are specified on other standard plates (e.g. transitions) then the posts and blockouts 
will be as specified on the other standard plates or as specified in the plans.

0 6"x8"x7'-0" 
Wood Post

0%"x18" Button 
Head Post Bolt 0 For single thrie beam guardrail use 6"x12"x19" wood 

blockout, %"x22" button head post bolt, and 
6"x8"x6'-0" wood post. For double (nested) thrie beam 
guardrail use 6"x8"x19" wood blockout, %"x18" 
button head post bolt, and 6"x8"x7'-0" wood post.

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.

EXPANDED ISOMETRIC VIEW 
OF DOUBLE (NESTED) THRIE 

BEAM GUARDRAIL AT MIDSPAN
(For Information Only, Not to Scale)The top of post and top of block will have a true square cut. The top of block will be a maximum of ±V2 inch 

from the top of the post.inco September 14, 2019 September 14, 2019
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13'-6V2" (12’-6" Rail) 
26'-01/2" (25'-0" Rail)12'-6" or 25'-0'

6'-3" Post Spacing (Typ.) 6'-3" Post Bolt Slot Spacing (Typ.)o 1o
h HC\J

£ <k <k■ %"x21/2''- 
Post Bolt 

Slot (Typ.)

4 <kPost Rail RailRail RailBolt Lap rail 
in direction 
of adjacent 
traffic.

Splice SpliceSplice Splice

—1—r-
<=l=t i=l=(o

o
CL

6%" (Typ.) 12'-6" or 25'-0" 2" (Typ.)
414" (Typ.) I -H

i-TF
i 29/32"xT/8" Splice 

Bolt Slot (Typ.)
414" (Typ.)

12'-6" OR 25'-0" THRIE BEAM RAIL
(6’-3" Post Spacing)The post bolt should 

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

Finished Surface 
or Ground Line ELEVATION VIEW

(6'-3" Post Spacing)
13’-61/2" (12'-6" Rail) 
26’-01/2" (25'-0" Rail)12'-6" or 25-0'

3'-114" Post Spacing (Typ.) 3'-7%' 3'-11/2" Post Bolt Slot Spacing (Typ.) 3'-7%"
ck 3'-11/2' 3-1 y2"£ Post Post I IRail Rail - %" x 21/2” - 

Post Bolt 
Slot (Typ.)

<L <kBolt BoltSplice Splice Rail RailSlot Slot Lap rail 
in direction 
of adjacent 
traffic.

Spjice Spjice

614" (Typ.). I u12-6" or 25'-0" CT)
"D2" (Typ.) TD

414" (Typ.) o
29/32"x11/8" Splice 
Bolt Slot (Typ.) i-ft 414” (Typ.) <uThe post bolt should 

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

Finished Surface 
or Ground Line 12’-6" OR 25'-0" THRIE BEAM RAIL

(3-1V2 Post Spacing)
ELEVATION VIEW
(3'-11/2" Post Spacing)

_o
o

o
Z

12-6" or 25-0" Z
13'-614" (12’-6" Rail) 
26'-014" (25-0" Rail)

Q
1'-6%" Post Spacing (Typ.) h-

QQ. 4 1'-6^" Post Bolt Slot Spacing (Typ.)2'-1 2'-1Post Post Post PostRail Rail
Bolt Bolt Bolt Bolt r-634" r-634"Splice Splice
Slot Slot Slot Slot i(=U JU Lap rail 

in direction 
of adjacent 
traffic.

<k - 34" x 21/2" - 
Post Bolt 

Slot (Typ.)
Rail Rail

Splice Splice

=F
I
I

614- (Typ.) I u12'-6" or 25'-0' 2" (Typ.)Finished Surface 
or Ground Line ELEVATION VIEW

(1 '-6%'' Post Spacing)
414" (Typ.)29/32"x11/8" Splice 

Bolt Slot (Typ.) i-ft 414’’ (Typ.)
12'-6" OR 25'-0" THRIE BEAM RAIL

(1'-6%" Post Spacing)mco September 14, 2019 September 14, 2019
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I—16d Galvanized Nails, Nail from blockout 
into post or from post into blockout.

11/2" (Max.)

V
»+3Ae ^

Oval Shoulder
AVa6 +1 Face of Rail

7/32"CL

1 :

<

o 0" (Min.)o
%"x18" Button 
Head Post Bolt

tzC\J

* i; ::tID $e CD
l?5^ £ Align Face of Rail —. 

with the Face of 
Curb at Base of Curb

CDcr d. 
& t

Recess NutCD
^X Washer 8" 8"+ -Hcco

J)
11/2"_o

6"x8"x6'-0" 
Wood Post

CL TOP VIEW114" (Splice) 1^6" or 14 e" 11/2"
CO /—18" (For 8" Deep Blockout with Wood Post) 

^-22" (For 12" Deep Blockout with Wood Post)

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

6"x8"x14'
Wood
Blockout

Face of Rail \ TRANSVERSE SECTION<z
(Guardrail at Curb and Gutter)

-L5>

<
cz -x Vs %" diameter 

hole through 
post and 
blockout.

+ * 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.

Q.
1" Dia. x14e" Deep recess 

on one or both sides 1%"XT
CCO

00
CM

CDC *0 +l------+lQJ E 3'-6" (Min.)a: 0 Installation Line o■+oLU fckic SlopeCM CD

-Granular Material
a: — CO Jr:*C/5Q_ ■fc 0 

■k|— 0
>

11/4' 114e"— -X? Dia.^

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

CL Ai--A
A—V117/32">,

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

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

cn
"D

(Typ.) "Otz o
Lx <uCD TRANSVERSE SECTIONGENERAL NOTES:COcr5x _o

o
214" (Typ.) 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".

C/5
o
Z
Z

Steel Beam Rail Q
IX

CM 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.

o

T %" Post Bolt
3V VSheet

Thickness’ ~(-0",+V) Topsoil 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 rail per site as shown in the plans.

c
= <D
3 ESECTION THROUGH 

THRIE BEAM RAIL (Z <D
LU

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

Adjacent 
Traffic Direction

Thrie Beam Rail
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.

PLAN VIEW
(Lap Splice)

(Lap rail in direction of adjacent traffic.) 
(12 splice bolts and 12 recess nuts per 

splice, NO washers)

SECTION VIEW
(At Post Bolt) The top of post and top of block will have a true square cut. The top of block will be a maximum of ± V2 inch 

from the top of the post.
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Recess Nut

6*
12'-6" or 25'-0"oo

C\J Wood Blockout 6'-3" Post Spacing (Typ.)

<k <t/6" Rail Post Rail/ Lap rail in direction 
of adjacent traffic.Splice Bolt Slot Spliceu

CO W Beam Rail
o Washer0_

1L?"

3"

ELEVATION VIEW
(6'-3" Post Spacing)

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

Finished Surface 
or Ground Line

7/8" Dia. 
Hole

12'-6" or 25'-0"+j_
3'-1 y2“ Post Spacing (Typ.)

o
CD

<k <LRail RailPost PostSplice SpliceBolt Slot Bolt SlotUU Lap rail in direction 
of adjacent traffic.i= L$8"x18" Button Head Post Bolt

1
Wood Post

cn
"O
TD
OEXPANDED ISOMETRIC VIEW 

AT MIDSPAN OF W BEAM GUARDRAIL
<uELEVATION VIEW

(3'-1 Vi' Post Spacing)
Finished Surface 
or Ground Line

OThe post bolt should 
be placed in the center 
(horizontally and vertically) 
of the slot. (Typ.)

o
(/)
o

/
z
z
Q12'-6" or 25-0' i».o 1l'-6%" Post Spacing (Typ.)/

..-X £ £
<L <E <L <kRail RailPost Post Post PostSplice SpliceBolt Slot Bolt Slot Bolt Slot Bolt SlotUU Lap rail in direction 

of adjacent traffic.£

EXPANDED ISOMETRIC VIEW 
OF DOUBLE (NESTED) W 

BEAM GUARDRAIL AT MIDSPAN
(For Information Only, Not to Scale)

ELEVATION VIEW
(T-6%" Post Spacing)

Finished Surface 
or Ground Line
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_-aoS&-
« +^A6 ^

To\§f
\VA6 *6CL

13'-61/2" (12-6" Rail) 
26-03^" (25'-0" Rail)

Oval Shoulder>.
7hi'o

o
C\J on

6'-3" Post Bolt Slot Spacing (Typ.) co
I*- *l in^ of d.- %"x2V2" - 

Post Bolt 
Slot (Typ.)

<fc > COas? t as?CO RailRailo COCO
Splice Spliceo +CL

114" (Splice)
1%e" or 174e"o: —.

>.
irN |—

3 CO 18" (Post)Q.6V4" (Typ.) I12'-6" or 25'-0" 2" (Typ.) SPLICE BOLT AND POST BOLT
(%" Button Head Bolt)

co414" (Typ.) I f- <r5^C29/32"x1 1/8" Splice 
Bolt Slot (Typ.)

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

0 +i
OJ JS E ■ as?: “on0 ys"117/32"LU CM

1" Dia. x14e" Deep recess 
on one or both sides 1%"(Typ.)

13'-614" (12'-6" Rail) 
26'-Q14" (25'-0" Rail) co

214" (Typ.)3’-734'3'-7%" 3'-11/2" Post Bolt Slot Spacing (Typ.)
3'-11/2" 3'-i v2" -

i
- 4"x21/2" - 
Post Bolt 

Slot (Typ.)
CMRail Rail

oSplice Splice iT 334 14Sheet 1616 114114" 16 %" Dia A
WASHER

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

Thickness (-o-.+V)
614" (Typ.). Iu12'-6" or 25'-0" RECESS NUT

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

SECTION THROUGH 
W BEAM RAIL

2" (Typ.) 
j ^434" (Typ.)

414" (Typ.) CD
TD

29/32"x1 1/8" Splice 
Bolt Slot (Typ.)

12'-6" OR 25'-0" W BEAM RAIL
(3'-11/2" Post Spacing)

TD
O

<u

o
o(/)
o13'-614" (12'-6" Rail) 

26'-014" (25'-0" Rail)
ZSteel Beam Rail Z
Q
h-

V-6%" Post Bolt Slot Spacing (Typ.)2'-1" 2'-1"
r-64"

%" Post Bolth i
- 34"x21/2" - 
Post Bolt 

Slot (Typ.)

1i
Rail Rail

Splice Splice cW Beam Rail Adjacent 
Traffic Direction

0
G-1 iS £on0

LU

614" (Typ.). I12'-6" or 25'-0" PLAN VIEW2" (Typ.) The post bolt should be 
placed in the center 
(horizontally and vertically) 
of the slot.

414" (Typ.) (Lap Splice)
(Lap rail in direction of adjacent traffic.) 

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

2%2"x114" Splice 
Bolt Slot (Typ.) 1ft 414" (Typ.)12'-6" OR 25'-0" W BEAM RAIL

(T-6%" Post Spacing)

SECTION VIEW
(At Post Bolt)

in
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— 16d Galvanized Nails (Nail from blockout 
into post or from post into blockout.)

-h
11/2" (Max.)
0" (Min.)

Tfi $8"x22" Button Head Post BoltTYPE AND DETAILS OF MGS
COW Beam Rail 

Single or 
Double (Nested)

I Type of Blockout
Size

Blockout
Material

Post
Size

Post
Spacing

Post
Material Recess NutMGSI -H

Single1 6"x12"x14" Wood 6"x8"x6'-0" Wood 6'-3" Washer
Single 6'-3"6"x12"x14"1C Wood 6"x8"x7'-6" Wood TOP VIEW

(Type 1,2, or 3 MGS Installation)3'-11/2"Single 6"x12"x14" Wood 6"x8"x6'-0" Wood2
r-6%"Single 6"x12"x14" Wood 6"x8"x6'-0" Wood3 6"x12"x14" Wood Blockout

4 Double 6"x12"x14" Wood 6"x8"x6'-0" Wood 6'-3"
12" 8" 6"x8"x6'-0" Wood PostC

11/2"
1 V2"v

■<PSTANDARD PLATE REFERENCE Face of Rail
COType of See Standard Plate(s)MGS

<
630.20, 630.221
630.20, 630.251C

+i 7/f$" Diameter Hole2 630.20
3 630.20 c

CO
4 630.20 *

Installation Line
+i3'-6" (Min.)GENERAL NOTES: o***Slope
CO

Granular MaterialAsphalt 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".

:•!. v V.U)■k a) 
* '£ ■^vesv-ft...... .•.. •; •• ,

03>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. \—V

\—V
Subgrade Surface

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

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

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

* 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.

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.
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Recess Nut
12-6" or 25'-0'6"£ I-

o 6'-3" Post Spacingo
C\J

Wood Blockout 3'-11/2"3'-11/2" 3'-11/2"

<t/61" CO y4- S3 Mid-Span 
Rail Splice

Mid-Span 
Rail Splice

Post Post PostCOo
CO Bolt Slot Bolt Slot Bolt Slot_o W Beam Rail l l==E£*Washera

I I
■"3-

Lap rail in 
direction of 
adjacent traffic.<

o>"
/ The post bolt should 

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

ELEVATION VIEW
(6'-3" Post Spacing)

Finished Surface 
or Ground Line

X Dia. 
Hole 12'-6" or 25'-0'+i

3'-1%" Post Spacing (Typ.) /3'-11/2"o
co Post Spacing

<k
Post Rail Post Post Rail

Bolt Slot Splice Bolt Slot Bolt Slot Splice
i

%"x22" Button Head Post Bolt

Lap rail in 
direction of 
adjacent traffic.

Wood Post
CT)

"O
TD
O

<u

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

O

ELEVATION VIEW
(3'-1]£" Post Spacing)

EXPANDED ISOMETRIC VIEW 
OF TYPE 1 MGS

oFinished Surface 
or Ground Line

(/)
o
Z
Zr-6%" r-6%" 12'-6" or 25'-0' Q
Is-

i<pv"
»':**•'

Post Post 
Spacing Spacing

Post Spacing (Typ.) /

<2? <L <t <L £ <k <L <k
Post Rail Post Post RailPost Post Post

Bolt Slot Bolt Slot Splice Bolt Slot Bolt Slot
^ ^ ^ ^

Bolt Slot Bolt Slot Splice
i i i

Lap rail in 
direction of 
adjacent traffic.

EXPANDED ISOMETRIC VIEW 
OF DOUBLE (NESTED) RAIL
(For Information Only, Not to Scale)

ELEVATION VIEW
(T-6%" Post Spacing)

Finished Surface 
or Ground Line
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_-aoS&- 
« +^\6 ^

To\§I
\VA6 *6CL

Oval Shoulder>.
%2"Oo

C\J

CD

o: ci cj

>c13'-614" (12'-6" Rail) 
26'-014" (25'-0" Rail)

CD

l?5^"cco COCO
o +

3'-7%"3'-7%' 3’-114" Post Bolt Slot Spacing (Typ.)Q_

3'-11/2" 3-1 14" 114" (Splice)
146" or 1746"t i o: —

>.
irN |—

CO 22" (Post)- 34"x21/2" -
Post Bolt 

Slot (Typ.)

Q Q.

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

Rail Rail CD

_____<r5^CSpjice Spjice 0 +i
O3 JS Eoc 0 ys"117/32"LU CM

1" Dia. x14e" Deep recess 
on one or both sides 1%"(Typ.)614" (Typ.) I12-6" or 25'-0’ .......„ . , 2" (Typ.)414 (Typ.) -H n........~—;----------- -I pp 414" (Typ.)

CO29/32"x1 1/8" Splice 
Bolt Slot (Typ.) 214" (Typ.)12'-6" OR 25'-0" W BEAM RAIL

(3'-1 y2" and 6'-3" Post Spacing) "i

CM

O iT 334 14Sheet 1616 114114" 16 %" Dia A
WASHER

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

Thickness (-o-.+V)
RECESS NUT

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

SECTION THROUGH 
W BEAM RAIL

CD
"O
"O
O

13'-614" (12'-6" Rail) 
26'-014" (25'-0" Rail)

<U

O
o

1'-6%" Post Bolt Slot Spacing (Typ.)2'-1" 2'-1" (/)
o

V-6%" V-6%1 ZSteel Beam RailI- •I Z

(3'-11/2" and V-6%" 
Post Spacing)

Q

- 34"x21/2" -
Post Bolt 

Slot (Typ.)

S-
<fc

Rail Rail
Spjice Spjice

%" Post Bolt(6'-3" Post Spacing)

£ £=F * *T-

614" (Typ.) C12'-6" or 25'-0' 02" (Typ.) QJ « E
414" (Typ.) DCW Beam Rail Adjacent 

Traffic Direction
029/32"x1 1/8" Splice 

Bolt Slot (Typ.)
414" (Typ.) LU

12'-6" OR 25'-0" W BEAM RAIL
(1'-6%" Post Spacing) The post bolt should be 

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

PLAN VIEW
(Lap Splice)

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

splice, NO washers) SECTION VIEW
(At Post Bolt)
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c 7'-31/£"CO
3'oo 6'-3"CM

2'-6"
3'-1 V?3'-11/2"

c TOP VIEW
^ (Thrie Beam Terminal Connector) 

1 '-434"

414"414'414" 414"
|* H* *| 10 Gauge Section

2" 2"5 Bolt 
Insert

< 29/32"x1 1/8" Splice 
Bolt Slot (Typ.)

cco l 1CO
00o

8V2" 414" 414"2" , 4’ 3"CL 4"

CN’ © (CD

<r5^
CD

M.

© m
-34"x21/2" Post 
Bolt Slot (Typ.)

2%2"x114" Splice 
Bolt Slot (Typ.)<CD

E c5
CD -22

34"x21/2" Post 
Bolt Slot (Typ.)

+l ©h-o
LUCM

a?

314"CD
ST

$ ( ELEVATION VIEW«D

s#f; cv
314"r-1"x3" Splice 

Bolt Slots (Typ.)
ELEVATION VIEW

(Thrie Beam Terminal Connector)

%"x2V2" Post 
Bolt Slot (Typ.)

1" Diameter- 
Hole (Typ.)

CT)
"O
TD1" .134" o

Adjacent Traffic Direction <U

Double (Nested) Thrie 
Beam Guardrail

1" Steel 
Washer

O

3 A Thrie Beam Terminal 
Connector

uCD 0CD C0c
+l o+l1—r

■ ■
Concrete End Block

Z+ z
O Q

CM s-CNJ

Adjacent Traffic Direction
1" Steel 
Washer

2" v\ vThrie Beam Terminal 
Connector

Double (Nested) Thrie 
Beam Guardrail

3=t
Concrete End Block
PLAN VIEWS

(Typical Locations of 1" Steel Washers) 
(Washers are required at these lap splices)

1" STEEL WASHER
(12 washers required)

VIEW B-B
GENERAL NOTES: 1
Thrie Beam Terminal Connectors will be 10 gauge. VIEW A-A
When the thrie beam terminal connector is used to connect the rail to the bridge or concrete end block, 1" steel 
washers will be used at the lap splice and the washers will be in direct contact with the 3" slots of the thrie beam 
terminal connector. See the drawings above for the typical locations of the 1" steel washers.

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

There will be no separate payment for furnishing and installing the thrie beam terminal connector. All costs for 
furnishing and installing the thrie beam terminal connector will be incidental to the contract unit price of the 
respective guardrail item it is attached to.inco September 14, 2019 September 14, 2019
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7'-31/2' TT

6'-3" X' C ) c coo
3-11/2" 3'-11/2'o

C\J 3"
4%"414” 414” 414" 2"2" 10 Gauge Section %"x21/2" Post - 

Bolt Slot (Typ.)I 2'-6"< m
An extra hole and an approximate 26° bend will be required only for the Special Anchor Assembly and 
Breakaway Cable Terminal. The Modified W Beam Terminal Connector placement detail is shown on 
standard plates 630.84 and 630.85.

CD Tiscn
LO TOP VIEW

(W Beam Terminal Connector)
0. 30E

<L
4 Bolt 
Insert V-4%"x CQ

81/2" 414" 414'a\ 2" 3’4' 4"DO NOT Bolt at 
this location.

29/32"x1 1/8" Splice 
Bolt Slot (Typ.)

<
%"x2V2" Post 
Bolt Slot (Typ.)

29/32"x1 V8" Splice 
Bolt Slot (Typ.)

eg
©

6"x8"x6'-0" Wood Post with 
6"x12"x14" Wood Blockout

CO6"x8"x6'-0" Wood 
Post with 
6"x12"x19" Wood 
Blockout

E §
^ 8 E

CD
©+. +CN

LU
co

ELEVATION VIEW +314"
i*?
CNI

^%"x21/2"
Post Bolt Slot

1"x3" Splice Bolt 
Slots (Typ.)314" 1" Diameter 

Hole (Typ.) ELEVATION VIEW
(W Beam Terminal Connector) X)

"O
TD.134' o1" Adjacent Traffic Direction <u

Double (Nested) W 
Beam Guardrail

a- 1" Steel _ _o
W Beam Terminal 
Connector

o
CD if)

COXCD
O

+l z
+l + z

Concrete End Block Q
o

egCN
Adjacent Traffic Direction

1" Steel 
Washer
Vr~r

Concrete End Block
4X Double (Nested) W 

Beam Guardrail
W Beam Terminal 
Connector

2"

1" STEEL WASHER
(8 washers required)

VIEW B-B PLAN VIEWS
(Typical Locations of 1" Steel Washers) 

(Washers are required at these lap splices)
GENERAL NOTES:

I
W Beam Terminal Connectors will be 10 gauge.

When the W beam terminal connector is used to connect the rail to the bridge or concrete end block, 1" steel 
washers will be used at the lap splice and the washers will be in direct contact with the 3" slots of the W beam 
terminal connector. See the drawings above for the typical locations of the 1" steel washers.

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.

There will be no separate payment for furnishing and installing the W beam terminal connector. All costs for 
furnishing and installing the W beam terminal connector will be incidental to the contract unit price of the 
respective guardrail item it is attached to.inco September 14, 2019 September 14, 2019
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-fr-Cable Assembly
Strut and Yoke Assembly 

Anchor Bracket

Wood Breakaway Post

6"x8"x6'-0" Wood Post
Wood Breakaway Post

LCo* ia> 6"x12"x19" Wood Blockout
c*. _ Jir-. 

-=■*.=53 X--JL2C

3^nT± L.V- JS-»L-<Sj

May be posts in this area when
H

specified elsewhere in the plans. Lap rail in 
direction of 
adjacent traffic.

PLAN VIEW— Thrie Beam End Section (Flared)

Pay Limit for "Thrie Beam Guardrail Trailing End Terminal” Guardrail as
specified jn6'-3' 6'-3"Wood— 

Breakaway i 
Post '

t the plans.%"x1 V2" Hex Bolt and Nut 
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Thrie Beam RailSee Detail D (Sheet 2 of 3)> I-'iOfc&C/)
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-See Detail C (Sheet 2 of 3)
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(Thrie Beam End Section (Flared))
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ELEVATION VIEW
(Thrie Beam End Section (Flared))

1%"0

* T=3 CM" T-q :

e2 l r
0.8" O

03LU

—' 11
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CO <u1The thrie beam guardrail trailing end terminal will only be used in a one-way traffic situation on the downstream 
traffic flow end.
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Thrie beam end sections (flared) will be 12 gauge.

The cable will be Type II, with Class A coating in conformance with AASHT0 M30.
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0

2 -xn
Q00 ■0 s-< ~ 00 00 Q_O S'£ s. 0cn E0 0 0 o 

■3 Q 0
043 I 

0
CD 0
0 QCM>. mThe steel tube will meet the requirements of ASTM A500, Grade B, and will be galvanized after fabrication in 

accordance with the requirements of AASHTO M111.
0 0 0

0 C/3X £
&?'g

COo 5 CO CDU)O CD
4^ LUo 0

0 0All hardware will be galvanized in accordance with ASTM A153.

The anchor bracket, soil plate, and bearing plate will be fabricated from steel that meets ASTM A36 Specifications. 
They will be galvanized after fabrication in accordance with ASTM A123.
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o :3 Q.LU0 o : *' 11= 111o 1 5£\- orr I11£5 © CO0. - w- 1 -ter0

«u L-0
000Slots 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.
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All costs for furnishing and constructing the thrie beam guardrail trailing end terminal including labor, equipment, 
materials which includes thrie beam rail section, all posts and blockouts, wood breakaway posts, steel tubes, cable 
assembly, bearing plate, anchor bracket, strut and yoke assembly, thrie beam end section (flared), hardware, and 
incidentals will be included in the contract unit price per each for "Thrie Beam Guardrail Trailing End Terminal".
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51/2"51/2" 27%'5'-7"
S4S (Finish 
Four Sides)

LUiiT7 Strut 6"x3", 10 Gauge 1/2" R. 
(Typ.)

6".16
O
o
CM

00
**4" Dia.- 

Hole7tt
Yoke

SECTION E-E
(Strut)

T LU
516" R. (Typ.) V 516"to PLAN VIEW

(Strut and Yoke Assembly)
o

**V8" Dia. 
Hole

CO r,414' L51/2”
CL 4" O O5'-7" Io

TW3
t-y2'' r.

CM 1CO

r°I N r **2%" Dia. 
Hole

12%"Lap
Vs" Dia. x 2" Slot PLAN VIEW

(W Beam End Section (Flared))

34"x2%" Post 
Bolt Slot

ELEVATION VIEW
(Strut and Yoke Assembly) iNEND VIEW

(Strut and Yoke 
Assembly)

1%6" Diameter Hole 
Top

.4
29/32"x11/8"
Splice Bolt 
Slot (Typ.)

5%"2-16d Galv. Nails—i 
(Bend Over at 
Corners of 
Bearing Plate)

Bearing Plate

1" Hex Nut-
1" Jam Nut—\

-5%"x7%" Wood 
Breakaway Post

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

Cable Assembly

%" Diameter 
Hole

r'-

il L ci-. CD© ©CO CD
coN^

%s +1,■M-

^711/2" %" Steel 
Plate

CM** All holes will be centered 
on respective sides.

© ©4" 4' ss?o 2%" C■f — CO—mm CD

WOOD BREAKAWAY POST © ©END PLATE FOR 
ANCHOR BRACKET

t1 1.1 CO1" Steel 
Washer 414"CM 414" 2"r

GENERAL NOTES: 27%"W Beam6"x8"x6'-0" 0.1875’ CT)Ground Line

4" Diameter 
Hole Through Steel 
Tube, V8" Diameter 
Hole Through 
Breakaway Post, 
and %" Diameter x10" 
Bolt, Nut, and 
Washers

"D

RailSteel Tube ■aoELEVATION VIEW
(W Beam End Section (Flared))

The W beam guardrail trailing end terminal will only be 
used in a one-way traffic situation on the downstream 
traffic flow end.

8' <UStrut and 
Yoke Assembly A OSTEEL TUBE o

R.
%" R.-

(/)
%" Diameter Hole with %" Diameter 
Bolt and Nut with Washers

oDETAIL B W beam end section (flared) will be 12 gauge.

The cable will be Type II, with Class A coating in conformance with AASHTO M30.

Z

11/2" Z
Qs-

4" Diameter Hole Through Steel 
Tube and Post with %" Diameter 
Bolt and Nut with Washers

51/2"
The steel tube will meet the requirements of ASTM A500, Grade B, and will be galvanized after fabrication in 
accordance with the requirements of AASHTO M111.

/ +Anchor Bracket
11

5%"x7%" 
Wood 
Breakaway 
Post

Anchor Bracket£ All hardware will be galvanized in accordance with ASTM A153.

The anchor bracket, strut and yoke assembly, and bearing plate will be fabricated from steel that meets ASTM 
A36 Specifications. They will be galvanized after fabrication in accordance with ASTM A123.

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.

Cable Assembly o
to %" R.toV <V;1" Hex- cO
14"Nut 1" Jam

vS>V£Nut 1546" R-0.1875"
Steel Tube 
Thickness

Endlllllllll Plate
■1" Steel 
Washer SECTION A-A All costs for furnishing and constructing the W beam guardrail trailing end terminal including labor, equipment, 

materials which includes W beam rail section, two wood breakaway posts, steel tubes, strut and yoke assembly, 
cable assembly, bearing plate, anchor bracket, W beam end section (flared), one wood post and blockout, 
hardware, and incidentals will be included in the contract unit price per each for "W Beam Guardrail 
Trailing End Terminal".

Steel
Tube 6"

End
DETAIL D

(W Beam Rail Not Shown)
PlateDETAIL C
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2:1 or flatter inslope, or inslope as specified in the plans.

37'-6" 1 Required wood breakaway post will be inserted into steel tube.

^—Wood posts with—^
4" blocks (Typ.)Y\

S'
=3-

c*. 2" thickness of compacted asphalt- 
concrete with granular material. See 
standard plate 630.96 for leave-out 
and backfill requirements.

<=3
03

-si
O05 G)

O Wo >•5 T3 CO
CD 03CO

03 fl- H H
■o-

oFinished edge of roadway, 
finished shoulder line, or installation line

m
37-6" Parabolic Curve

Payment Limits for Class A W Beam GuardrailOFFSETS FOR
BREAKAWAY CABLE TERMINAL

***
PLAN VIEWPOST OFFSET

See Detail A 
(sheet 2 of 4)A 4.001 Wood Breakaway Posts

2.79'B Class A W Beam GuardrailiC 1.79'
cD i.or

E 0.45'co a0,11'F LI LI LI LI LI LI LI LI LI□
Offsets will be measured from the installation 
line to the face of the W beam guardrail.

GENERAL NOTES:

M< □ See standard plate 630.9903

S TD

ELEVATION VIEW

CO The finished embankment surfacing cross slope will match the roadway cross slope; however, if a steeper cross slope is necessary the 
steepest allowable cross slope is 10:1.DO 2

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.

*** An adhesive object marker will be placed on the end section buffer after placement of the end section buffer. The adhesive object marker 
dimensions may be 16"x16" or other variation due to the shape of the end section buffer. A minimum of 256 square inches of object 
marker reflective sheeting area is required. The reflective sheeting will be fluorescent yellow super or very high intensity. All costs for 
furnishing and installing the adhesive object marker will be incidental to various contract items.

Costs for constructing the W Beam Guardrail Breakaway Cable Terminal including labor, equipment, and materials including the anchor 
bracket, cable assembly, steel tubes, soil plates, bearing plate, pipe sleeve, W beam end section(buffer), modified W beam terminal 
connector, and all necessary hardware will be incidental to the contract unit price per each for "W Beam Guardrail Breakaway Cable 
Terminal".
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2-16d Galv. Nails—i 
(Bend Over at 
Corners of 
Bearing Plate)

Bearing Plate

1" Hex Nut-

1" Jam Nut—\

TopS4S (Finish Four Sides) 11/i6" Diameter Hole 
Top

4" Steel Plate — 51/2"x7 V2" Wood 
Breakaway Post

2"x6” Standard 
Galvanized Pipe 
Sleeve (2.375" O.D.

Pi 51/2" roo
C\J

1 V-\q' Diameter HoleH

CO
*4" Diameter Holes 

* 24" Diameter Hole

00coo CMCO

11/2"
_o

4" Steel 
Plate

CL CO

4" Diameter
Galvanized
Cable

24".* All holes will 
be centered on 
respective sides.

1" Steel 
Washer

LS1
4" rLO END PLATE FOR 

ANCHOR BRACKET
-=tCO8' CM

4" Diameter Hole 
Through Tube 
and Post

BEARING PLATEWOOD BREAKAWAY POST Finished Surface 
or Ground Line** W Beam Guardrail End Section (Buffer) 

11" ± Radius
514"x714"Wood 
Breakaway PostSteel Tube DETAIL C

Trim Post as Required 51/2'
Anchor BracketE** Modified W Beam Terminal Connector 

(See standard plate 630.59)
Cable Assembly

1" Hex-Round- 
Washer

** A one-piece unit may be 
substituted for the W beam 
guardrail end section (buffer) 
and the modified W beam 
terminal connector.

Nut 1" JamRound Washer
■(IH-Nut

0.1875"
A cP CD/i~°i Tube 

Thickness
lllllllll Soil18" a Q3

PlateQ.o
■cr co

■1" Steel 
Washer

cv
14"x3" Rectangular 

Plate Washers
Steel
Tube 6"

End14" Steel Plate 
t^4" Diameter Holes

03VIEW B-B Plate "ODETAIL F
(W Beam Rail Not Shown)

DETAIL D "Oo

<u3"
O11/2' 11/2' W Beam o

CJ) 4" Diameter Hole (/)Rail o1 Z
CO it z+ A a£ S-co+ R.

v 4" R.-
CD 6"x8"x5'-0"

4" Diameter Hole 
with 4" Diameter 
Bolt and Nut with 
Washers

\CO
Steel Tube

11/2"9" 6" 9"
RECTANGULAR PLATE WASHER 2'-0"

3"
?

/ I! 3'oSOIL PLATE / +Anchor Bracket ILOi I

zh2114e"r W1-*6'-6" 4" Diameter 
HolesR.7" 1 514^ toCable will be swage connected.

4" Diameter (6x19) Galvanized Cable
cO

14" n 0.1875'4" 4" -sz\ T i14e" R. 8"
Standard Swaged Fitting and Stud

CABLE ASSEMBLY
End

if?1" Diameter 
Threaded Entire Length

Plate STEEL TUBE
SECTION E-Einco September 14, 2019 September 14, 2019

S s3 PLATE NUMBER
630. 85

PLATE NUMBER
630.85

a: D DII BEAM GUABDBAIL 
BREAKAWAY CABLE TERMINAL

W BEAM GUARDRAIL 
BREAKAWAY CABLE TERMINALD D
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Plot Scale -- Plotted From - TRWI1NT35 1:200

40'-0'3* (D* Inslope Transition
(If necessary)

36’.5y2'^GSWLASHFIaredEnd

■j^njnaTPay Limits 
Finished Edge of Surfacing

c*.
Type 1 MGS<=3 15

11Pay Limits

•5 i
*

4

co
03 CO COInstallation Line of 

Non-Flared Guardrail
03*PLAN VIEW

(Guardrail Not Flared)
(MFLEAT, 12" Blocks, MGS Flared End Terminal Shown) Z

*
o=J

15** See standard plate 632.40 for delineation.

□ 2" Asphalt concrete surfacing with variable thickness 
granular material or as specified in the plans.

© Same inslope as mainline inslope or as specified in the plans.

(2) 4:1 inslope or as specified in the plans.

(3) Inslope as specified in the plans.

(4) Same slope as roadway cross slope or as specified in the plans. Slope will not be steeper than a 10:1 slope.

GENERAL NOTES:

The flared guardrail end terminals above are for illustrative purpose only.

* The length of inslope transition varies with the amount of change between inslopes. The length of the transition will change 100 feet 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 feet. If the inslope changes from a 6:1 to a 4:1 the length of the inslope transition would be 200 feet.

®The installation reference line for flared guardrail end terminals will always be parallel to the roadway.

ICO

i10300 53

ITS

isss Installation Line —1 
of Flared Guardrail

PLAN VIEW
(Flared Guardrail) ■k OlCo *

Si

i5Cl 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."

CD

531
c
8
f\DO 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.

P>
r\)r*i o*

©<DS’ * Inslope transition
(If necessary/50' Length of Flared Embankments> 10’

Type 1 MGS 
\ Pay Limits

<b

MGS MASH Tangent End Terminal Pay Limits
53
Cb

S? 12'-6" Finished Edge of Surfacing-

1w Center of 
Lap Splice

15
03 11

(I)8 6 5 4 3 2 1 0
A i A i A I i

I Ol 03

Provide and install same hardware as Type 1 MGS.

PLAN VIEW
(Guardrail Not Flared)

(SoftStop MGS MASH Tangent End Terminal Shown)

=j =!*Installation Line of Non-Flared Guardrail *

©© * Inslope transition
S3S (If necessary)50' Length of Flared Embankment 10'50

^-Type 1 MGS 
\ Pay Limits MGS MASH Tangent End Terminal Pay Limits

GO 12'-6"co Finished Edge of Surfacing-

1 l00 Center of 
Lap Splice

GO 15
03 1 1

345689—H CO iIsiA
*

5

T Ol Ol
Provide and install same hardware as Type 1 MGS. u

o CO* > M 3PLAN VIEW
(Guardrail Not Flared)

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

O Ej m
3=3 ZJ*Installation Line of Non-Flared Guardrail CQrp a j! m O nm
CD

30 ** See standard plate 632.40 for delineation.

□ 2" Asphalt concrete surfacing with variable thickness granular material or as specified in the plans.

© Same inslope as mainline inslope or as specified in the plans.

(2) 4:1 inslope or as specified in the plans.

(3) Inslope as specified in the plans.

© Same slope as roadway cross slope or as specified in the plans. Slope will not be steeper than a 10:1 slope.

o
N>
o

ON> oo
■oM o

<S) § ocr> CD

Cg rn

03 I<0 g

UJ oa CD

$
o
~-*3 VO
l\> ro

Q
[\D

00
OJ
OJ

cn
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* Inslope transition (If necessary)
V© JZ

O)
50' Length of Flared Embankment 10' CDo

I-Type 1 MGS 
Pay Limits

o xC\J

MGS MASH Tangent End Terminal Pay Limits -O
0

Finished Edge of Surfacing 
Optional Flared Embankment u =312'-6' cn

4' Long Straight Edgeco 03Center of - 
^>\Lap Splice

15 0<D XCO
o I □ iCO 8 76543210© © d>o
CL i i i i i iF ELEVATION VIEW

(Guardrail Adjacent to Differential Slopes)vs^
Provide and install same 
hardware as Type 1 MGS.

c c

Installation Line of 
Flared Guardrail V* lo LO Measure to 

center of 
top cable.kPLAN VIEW

(Guardrail Flared)
(SoftStop MGS MASH Tangent End Terminal Shown)

* r«."O i.a) ^

03 CD 
0 I

T3
0
13* Inslope transition (If necessary) c/3
03

© 0

DETAIL A
(3 Cable Guardrail (Low Tension)) 

(See General Notes for measurement 
of high tension cable guardrail/barrier)

J/'50' Length of Flared Embankment 10' szType 1 MGS 
Pay Limits

,g>ELEVATION VIEW
(Guardrail on Constant Slope)

4' Long Straight Edge

MGS MASH Tangent End Terminal Pay Limits x
Finished Edge of Surfacing—i 

Optional Flared Embankment V 1
3 2 TT

12'-6' ■O
0CO ICenter of - 

ro\Lap Splice
Dx: s1 i

15CO 0
iT 03I

0CO (I)6 5 4l 7 A» « VFv-
Provide and install same 
hardware as Type 1 MGS. ELEVATION VIEW

(Guardrail Adjacent to Differential Surfacing Elevations)
c c

CD

t S "O

Installation Line of 
Flared Guardrail

"Oo
LO LO <u

PLAN VIEW
(Guardrail Flared)

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

V _on o
0
cnc
o
Z

GENERAL NOTES: Z
Q

0 h-

4' Long Straight EdgeThe 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.

0

0

V

ELEVATION VIEW
(Guardrail at Curb and Gutter)

The W Beam guardrail shown is for illustrative purpose. The guardrail height for all types of guardrail systems 
except for high tension cable guardrail/barrier will be measured in accordance with this standard plate.

When measuring height of 3 cable guardrail (low tension) the height will be measured to the center of the top 
cable. See Detail A.

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.

The height of high tension cable guardrail/barrier will be measured in accordance with the Manufacturer's 
installation instructions.inco November 19. 2021 September 14, 2019
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(HD 4'4'. Delineator

Wood Guardrail Blockout1- -roo
C\J

X
2" x 14" Lag Bolts with ^6" Washers 
Pre-drill holes before installing lag bolts.

co
M M—"0*

See Detail T Fto
CD

Ao

i i i
0.

1—i—i—i—i—r t—i—i—r T

I©
&

E E

T

DETAIL T
(Provide a Type 2 Object Marker if 
a Trailing End Terminal is installed)

0
E

(§) STEEL BEAM GUARDRAIL DELINEATIONJ L ........

P White or fluorescent yellow sheeting. 
Sheeting color willl match edgeline color.
A minimum of 16 square inches of sheeting 
area is required.

—— *

*-i
o
Z!

CO

co
Guardrail delineators may be fabricated 
from 0.080" aluminum or flexible plastic. 
Dimensions of flexible delineators may 
vary by manufacturer.

0E
LO

0A4'. CT)
"D
■a5Ae" Diameter HolesE I o

<u

a a a ■ a a ■ aM o
X ozr|£| CDc

Adhesive Object Marker o<D Z--- * 3 DELINEATOR z
QO H-First cable 

guardrail post
=3 (For Steel Beam Guardrail)M 55

t—r i i y-^ju u UUIUUIU

A E
Adhesive Object Marker

PLAN VIEW
(Typical Guardrail Layouts) Ej GUARDRAIL END TERMINAL 

OBJECT MARKERCO

0 (HD High Tension Cable Guardrail Delineation 
(m) Type 2 Object Marker

Steel Beam Guardrail Delineation u Guardrail End Terminal Object Marker

3 Cable Guardrail (Low Tension) Delineation

*For two-way traffic, install delineation at the opposite end of 
structure the same as shown. Back-to-back delineation is required 
for two-way traffic, single-sided delineation for one-way traffic.

Adhesive object marker dimensions may vary due 
to shape of terminal end. A minimum of 256 square 
inches of object marker sheeting area is required. 
The sheeting will be fluorescent yellow.

16"

ADHESIVE OBJECT MARKER

inco December 23. 2019 December 23, 2019
S s3 PLATE NUMBER

632. 40
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©o
o ©C\J

Sheeting
GENERAL NOTES:c

The delineation of high tension cable guardrail will be reflective sheeting placed back to back on every other 
post cap or cable spacer. The sheeting will be type XI in conformance with ASTM 04956. The color of the 
reflective sheeting shall be the same as the nearest pavement marking.

CO

SheetingQ_

O

© The delineators for steel beam guardrail and sheeting on 3 cable guardrail (low tension) posts will be covered 
with a minimum of 16 square inches of reflective sheeting. The reflective sheeting will be type XI in conformance 
with ASTM D4956. Along two-way roadways the sheeting will be on both sides of the delineators and guardrail 
posts and will be white in color. For one-way roadways the sheeting will only be required on the side facing 
traffic and the color will be the same as the nearest pavement marking, yellow on the left side of the roadway 
and white on the right side.

©

©

©

©

4.00 Lbs./Ft. Steel Post ©

A 3 CABLE GUARDRAIL (LOW 
TENSION) DELINEATION When steel beam guardrail is attached to a bridge the first delineator will be attached to the post nearest the 

bridge.S3x5.7 Steel 
I Beam Post

At bridges with guardrail less than 200 feet in length, a minimum of 4 delineators will be placed in addition to 
the end terminal yellow object marker. The spacing between the delineators will be approximately one third 
of the length of the guardrail.

At bridges with guardrail 200 feet and greater in length, including bridges that have steel beam guardrail 
transitioning to 3 cable guardrail (low tension), the delineators will be placed at a spacing of approximately 
50 feet. Delineation will extend throughout the length of the guardrail system.

Steel beam guardrail that is not attached to a bridge and is less than 200 feet in length, a minimum of 4 
delineators will be placed in addition to the end terminal yellow object markers. The spacing between the 
delineators will be approximately one third of the length of the guardrail.

Steel beam guardrail that is not attached to a bridge and is 200 feet and greater in length, including steel beam 
guardrail transitioning to 3 cable guardrail (low tension), the delineators will be placed at a spacing of 
approximately 50 feet. Delineation will extend throughout the length of the guardrail system.

All costs for furnishing and installing single or back to back guardrail delineation on 3 cable guardrail and steel 
beam guardrail will be included in the contract unit price per each for "Guardrail Delineator".

All costs for furnishing and installing the reflective sheeting on the cable spacers or post caps for the high 
tension cable guardrail will be incidental to the respective high tension cable guardrail contract item.

An adhesive object marker will be placed on the end of the W beam guardrail or MGS end terminal. The 
adhesive object marker dimensions may vary due to the shape of the terminal end. A minimum of 256 square 
inches of object marker reflective sheeting area is required. The reflective sheeting will be fluorescent yellow 
type XI sheeting in conformance with ASTM D4956. All costs for furnishing and installing the adhesive object 
marker will be incidental to various contract items.

A 3 CABLE GUARDRAIL (LOW 
TENSION) DELINEATION

11/2" Radius (Typ.) 6"

i"?1'

V Diameter Hole >■ : 1
!■•»«; i cn

cn
■o

1.12 Lbs./Ft. Flanged Channel 
Steel Post Painted Green 
(Direct Drive)

■a
o

CL <uCNJV2" Diameter Zinc 
Coated Spacer

in _o
o

cn

%" Diameter Holes (Typ.) or z
Single ZI |

° ^ O 
03 CO ^

'TD |—

< Q

Q
h-

o
oyiH^bleSlope

s.
V2 Diameter Zinc——
Coated Spacer |V

1/4" Twin Rivet
Vs" to 114" Grip Range
(Single and Back to Back) -■Vi-Back to Back

PLAN VIEW
(Type 2 Object Marker Details and Post Orientation)

+i
-ihr A type 2 object marker will be placed adjacent to the 3 cable guardrail (low tension) anchor, high tension cable 

guardrail anchor, and trailing end terminal at the location noted on sheet 1 of this standard plate. The type 2 
object marker (6" x 12") will have fluorescent yellow type XI sheeting in conformance with ASTM D4956. All 
costs for furnishing and installing the type 2 object marker including the steel post, 6" x 12" reflective panel, 
and hardware will be included in the contract unit price per each for "Type 2 Object Marker" for single-sided 
and "Type 2 Object Marker Back to Back" for back to back type 2 object markers.

CO

ELEVATION VIEW
(m) (Type 2 Object Marker)

(For Marking 3 Cable Guardrail (Low Tension) 
Anchor, High Tension Cable Guardrail Anchor, 

and Trailing End Terminal)in
co December 23. 2019 December 23, 2019
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Spacing of 
Advance Warning 

Signs 
(Feet)

Taper
Length

Spacing of 
Channelizing 

Devices 
(Feet)

Posted 
Speed 
Prior to 
Work 

(M.P.H.)

Spacing of 
Advance Warning 

Signs 
(Feet)

Taper
Length

Posted 
Speed 
Prior to 
Work 

(M.P.H.)

4f't t® Reflectorized Drum 
Channelizing Device 
Movable Concrete Barrier 

** For distances mile or greater.

(Feet) (Feet)0V3HV I I t too xaoM(A) (B) (C) (L) (A) (B) (C) (L)(G)C\J

avoa
0-30 200 180 25 0-30 200 180

25 35-40 350 32035-40 350 320
45-50 500 60045 500 600 25 Posted 

Speed 
Prior to 
Work 

(M.P.H.)

Length of 
Longitudinal 
Buffer Space

co
50 500 600 50 * 55 750 660o

CO

750 60-65 1000 78055 660 50 *_o
CL

(A) (B) (C)60-65 1000 780 50 *
(Feet)(A) (B) 70-80 1000 1500 2640 960

20 115 o112570-80 1000 1500 50 * o
25 155 in

END30 20042" cones may be used in place 
of the drums shown in the taper 
if setup will not be used during 
night time hours.

* Spacing is 40' for 42" cones. ROAD WORKCD35 250
G20-2

(Optional)40 305

T?'END 45 360
ROAD WORK 50 425 Posted 

Speed 
Prior to 
Work 

(M.P.H.)

Spacing of 
Channelizing 

Devices 
(Feet)

G20-2
(Optional)

55 495This standard plate shows one 
method which may be used to 
close a shoulder of a roadway 
for a long term project. The 
Engineer will determine if the 
use of barriers is required.
If barriers are required, the 
layout details will be included 
elsewhere in the plans.

60 570
65 645

Delineation 70 730 (G)/75 820 ■ v LU 0-30 25/
E80 910 / 35-45 25Z35= ■ ' 5 wE 50 *50® Reflectorized Drum /X

50 *55032cdT"
cn_L, r ■ Channelizing Device

®4" White Temporary 
Pavement Marking

60-65 50 *in
50 *at 75-80

Type 3 Barricade * Spacing is 40' for 
42" cones.LO

CD

f CD o_l|CO s=CD COTemporary pavement markings 
will be used if traffic control 
must remain overnight.

CT)
=3 Q. "OCM CD cn TD

O

/ RIGHT N 
SHOULDER 
vCLOSED✓

0 •• •• ••\ \ \ • % %
<u

® o@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.

Arrow Board 
Sequential Chevron

o\ i_A®,o c/)O ®UD o
ZNEXT ©XX MIES oCD IW7-3aP

® f</ RIGHT N 
SHOULDER 

CLOSED . ahead .
_nco

<
<§>

\
RIGHT LANE 

CLOSED 
\ AI€ADThe channelizing devices will 

be 42" cones or drums. 0*
42" cones may be used in 
place of the drums shown in 
the taper if setup will not be 
used during night time hours.

ROADCO
WORK
AHEAD ON ROAD

WORK
AHEAD

BT
&

t t \
(iBUORdo)

Z-0Z9 I I>ao« ovoa
in qnbco January 22, 2021 September 22, 2021
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Anchor Post or Slip Base
o
o
C\J

X/ \Examples of—
60" Chord Line \ 
Clearance Checks

/6'to 12'6' to 12; \
■/-

\cc
o /CD

_o \a
I

\
I

\
I

c \c
^ 1Cam c /2 F- c <P\ /

\ /\
J//////I \

120" Diameter 
(Perimeter of stub height 
clearance checks)

Paved Shoulder

PLAN VIEWRURAL DISTRICT RURAL DISTRICT WITH 
SUPPLEMENTAL PLATE

(Examples of stub height clearance checks)
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GENERAL NOTES:rr:~
The top of anchor posts and slip bases WILL NOT extend above a 60" chord line within a 120" diameter 
circle around the post with ends 4" above the ground.

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

URBAN DISTRICT RURAL DISTRICT 
3 DAY MAXIMUM

(Not applicable to regulatory signs)* If the bottom of supplemental plate is 
mounted lower than 7 feet above a 
pedestrian walkway, the supplemental 
plate should not project more than 4" 
into the pedestrian facility.

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